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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 
As used herein: 

1. Life support devices or systems are those whrch (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when pro­
perly used in accordance with instructions for use provi­
ded with the product, can be reasonably expected to 
result in signifrcant rnjury to the user. 

2. A critical component is any component of a life support 
device or system whose failure to perform can reasona­
bly be expected to cause the farlure of the life support 
devrce or system, or to affect its safety or effectiveness. 
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This databook contains new and updated data 
sheets covering the whole range of SGS-THOMSON 
Power MOSFET devices for use in Industrial, 
Automotive, Computer, Telecommunication, 
Professional and Consumer electronics. 

The Power MOS devices presented in this databo­
ok are made using well proven SGS-THOMSON 
technology. 

The SGS-THOMSON Power MOSFET portfolio 
complements the company's wide range of 
devices in Power BIPOLAR, IGBT and VIPower 
technologies. New products are continually being 
produced and existing products are constantly 
being improved in line with our continuing efforts 
in research and in accordance with the market 
evolution. 

New innovations in both silicon technology and 
power packaging are to be found in the data 
presented. A great deal of progress has been made 
in Power MOSFET technology in recent years. 
Optimized cell densities for the best device char­
acteristics over low and high voltage ranges are 
used; special edge terminations for high voltage 

SGS-THOMSON Power Packages 
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GENERAL INFORMATION 

devices have been developed; avalanche rugged­
ness has been designed-in. All are features to 
ensure cost effectiveness and reliability. 

Power MOSFET packages have also improved. 
This includes our user friendly isolated packages: 
ISOWATT220, ISOWATT221, ISOWATT218 and 
the ISOTOP power package. Many of the standard 
products in these isolated packages are UL reco­
gnized. 

Selection guides are provided in the following pages 
to facilitate rapid identification of the most suitable 
device for the intended use. 

The extensive information in the datasheets makes 
it easy to evaluate the performance of the product 
within any required equipment design. 

UL Recognized Devices. 
ISOTOP and ISOWATT218 are already U.L. 1557 
recognized. ISOWATT220 and ISOWATT221 are 
expected to be recognized soon. 

For all the above isolated packages U.L. recognition 
applies with T1 = 150 °C max. 
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COMMITMENT TO INNOVATION 

Following its long tradition of innovative power 
devices, SGS-THOMSON has continued to 
introduce new Power MOSFET technologies 
and products. 

This has been helped by to the company's leading 
and well established expertise already acquired in 
the bipolar transistor field. 

Designed in advanced R&D centers Power MOS 
transistors are diffused in Catania, Italy. Dedicated 
MOS front-end capabilities exist in the plant for 
standard production as well as for advanced pro­
ducts. 

All the technological steps involved in the fabrication 
of MOSFETs, from the simple diffusion to the most 
complex processes like metal ion implantation used 
for IGBTs are carefully monitored internally so that 
complete control of the entire process is maintained. 

The front end capabilities of the plant in Catania are 
now reinforced with the addition of a second sour­
ce diffusion line in Carrollton, Texas. This is similar to 
the dual capabilities of Catania and Singapore for 
bipolar devices. 

Thanks to the long experience in all power devices 
SGS-THOMSON has, in its Muar and Casablanca 
factories, all the expertise needed for world-class 
packaging. 

Power MOSFETs also benefiting from the 
company's recognized leadership in packaging. 

lon implantation 
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Silicon innovation cannot be complete if appro­
priate housing is not provided. 

SGS-THOMSON was a pioneer in the introduction 
of isolated ISOWATT218 and ISOWATT220. The 
new ISOWATT221 is the natural evolution of our 
package innovation in that it is an upgrade of 
ISOWATT220 conforming the international safety 
norms for clearance and creepage like the bigger 
ISOWATT218. 

The new PowerS0-1 0 package, specifically deve­
loped for surface mounting applications represents 
a milestone in power packaging owing to its 
superior performance with respect to any 
surface mount version of T0-220. It gives real po­
wer dissipation capability, versatility and flexibility 
in providing the most convenient pc board layout, 
compatibility with most surface mount processes, 
and excellent reliability. 

T0-247 is also available now to expand the 
company's already large package range while 
DPAK will be introduced by the end of 1993. 

Other existing packages have been upgraded to 
guarantee 175°C maximum junction temperature at 
low voltage: ISOWATT220, SOT-82, and SOT-194. 
Even if improved versions of these packages are 
to be introduced in 03 '93, the datasheets here 
presented already reflect this change. 

Computerized SPC control is applied to all critical 
process steps to enable us to continually monitor 
and improve our product performance and quality. 



N-CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

SGS-THOMSON series of POWER MOS tran­
sistors offers an extremely broad variety of 
devices covering the voltage range from 50 V 
to 1000 V with low on-resistance Ros(on) in 
different package and die size options. 

Figure 1. POWER MOSFET Structure 

GATE 

This VLSI technique in fact allows shorter channel 
lengths to be obtained with resulting higher current 
capabilities. The use of polycrystalline silicon for the 
gate is also effective in maintaining a high stability 
of the threshold voltage, VGS(th)· 
This basic stucture is used to manufacture standard 
MOS devices as well as low threshold transistors. 

The main advantages of SGS-THOMSON POWER 
MOSFETs include: 

• ULTRA FAST SWITCHING 
- Unipolar conduction mechanism 
- Square Reverse Bias Safe Operating Area 

(RBSOA) 
-Very short delay time at turn-off 

• EASY DRIVE 
-Voltage driven input 
- Low drive power requirements 
-Less component count in the drive circuit 

• POSITIVE TEMPERATURE COEFFICIENT OF 
Ros(on) 
- Easy to parallel 
-Wide Forward Bias Safe Operating Are (FBSOA) 

TECHNOLOGY OVERVIEW 

A POWER MOS transistor is a combination of 
thousands of different cells connected in parallel 
each using a DMOS (Double Diffused MOS) struc­
ture where the channel is realized by lateral dif­
fusion of two impurity distributions: N+ for the 
source and P- for the body (Fig.1 ). 

POLYSILICON 

POWER MOSFET OPERATION 
The output characteristics of a POWER MOSFETs 
provide information about how the drain current lo 
varies as a function of drain-to-source voltage Vos 
when applied gate-to-source voltage VGs is used as 
an additional parameter. 

Fig. 2 shows the output characteristics of SGS­
THOMSON STP5N80 (BOOV, 20hm). From an ob­
servation of these curves we can identify two 
distinct areas of operation: a) an ohmic region 
where on-resistance Ros(on) is almost constant and 
b) a saturation region (not to be confused with 
saturation in bipolar transistors) where lo no longer 
varies as Vos varies. 

In the first region where lo increases linearly for 
small values of VDS we can use the following 
equation: 

(1) lo= Vos/Ros(on) 

In the saturation region equation (2) holds: 

W11 Cox 2 
(2) lo= -L- [VGs- VGs(th)] 

'-V ~~m~~~~ll --------------
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TECHNOLOGY OVERVIEW 

Figure 2 
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where: 

VGS(th) = gate to source threshold voltage 
W =channel width 
L = channel length 
Jl = carrier mobility in the conductive channel 
Cox = gate oxide capacitance per unit area 

On-resistance Ros(on) 
Ros(on) is defined as the overall resistance that lo 
encounters when flowing from drain to source and 
depends on several factors. 
For low voltage the dominant component of Ros(on) 
is the channel resistance. To minimize the on-resis-

Figure 3. Double Implanted Planar Structure 

ALUMINIUM POLYSILICON 
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lance in that range it is necessary to maximize the 
channel perimeter per unit area with a high packing 
density. At high voltage it is the resistance of the epi 
layer that imposes the Ros(on) value. 

High Voltage POWER MOSFETs 
In manufacturing high voltage devices, from 800 to 
1 OOOV, special care has to be taken in designing the 
appropriate edge termination. The goal of the edge 
termination is to optimize the electric field in the 
vicinity of silicon surface in such a manner that the 
electric field never reaches its critical value at which 
local breakdown occurs which can deteriorate the 
device voltage capability. Ideally, breakdown should 
take place in the bulk silicon. 

SGS-THOMSON has introduced very advanced 
structures for the high voltage series which on one 
hand improve production efficiency, while on the 
other translate into real benefits for the customer: 

- 100% avalanche energy testing to ensure full 
ruggedness 

- Lowest Ros(on) • active area 

- Reduced gate charge. 

All these advantages are complemented now by 
increased VGs rating, ± 30 V instead of ± 20 V, 
reduced spread on VGS(th), lower intrinsic ca­
pacitances and very low gate charge, in the new 
series of high voltage devices such as STP5NA50, 
STP8NA50, STP3NA80, STP5NA80, etc. 

These advanced devices are already available for 
production and some more are being introduced. 



POWER MOSFET STATISTICAL PROCESS CONTROL 

Statistical Process Control (SPC) represents the 
use of statistical tools in the design, development, 
and production phases to control and minimise 
process variability, improve yields and quality 
resulting in a more efficient manufacturing and 
shorter cycle times. All this translates into 
higher quality, better service and lower costs for 
the customers. 

Special on-line techniques include the adoption of 
control charts in the production areas which 
influence directly the process/production parameters. 
A control chart shows upper and/or lower control 
limits as well as the plot of some statistical 
measures for a series of samples or sub-groups. It 
often has a central line to detect the trend of the 
plotted values with respect to both control 
limits. The underlying idea of any control chart is to 
compare each successive output with the previous 
ones and also to compare the entire set of outputs 
with the target; if the process is under control, the 
trend of the measured output will be centered 
around the target. 

T_be most popular control chart is the Stewhart chart 
(X, R). CUSUM (Cumulative Sum) and EWMA 
(Exponentially Weighted Moving Average) control 
charts are also used to detect small gradual drifts in 
process average which could not be highlighted in 
conventional charts. 

Simplified concepts have been introduced to make 
the statistical tools accessible to most people; they 
are based on two indexes, Cp and Cpk process 
capabilities. 

Cp is defined as the ratio between the specification 
limit range (USL-LSL) fixed by Upper Specification 
Limit and Lower Specification Limit, to the 
conventional process variability, i.e., 6cr. Cp 
therefore expresses how adequate the process is 
in meeting the specification. 

Cpk combines the information of Cp with the meas­
urement of the process centering around the target 

and is defined as minimum value between 

C ( USL - A VG) d 
pu = 3 a an 

Cpr = (AVG- LSL) 
3cr 

where AVG is the process average. 

From the above it follows that: 

1. Cpk gives emphasis on the possible distribution 
tails which are out of the specification. 

2. The definition of Cpk implies that the corresponding 
distribution be Gaussian (normal). 

In some cases the normality condition on the 
distribution is not met, this is the case for 
V(BR)DSS, so the resulting Cpk values could not 
seem appropriate. 

Any device selection which cuts the distribution 
results in Cpk values falling to less than 1. Factory 
and market requests often lead to power discretes 
having some degree of selection, for example the 
availability of both 50V and 60V versions of the 
same die. 

The typical Cpk indexes for the main electrical 
parameters of SGS-THOMSON Power MOSFETs 
are listed in the following table: 

V(BR)DSS 
Res( on) VGs(thJ 9fs c 

> 1.3 > 1 >4 >3 >3 
for one lot 

> 3 for total 
population 

N.B. These values are assuming use of the 'worst 
case' limits for the line and not any selected device. 
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CURRENT CAPABILITY OF POWER MOSFET 

It is shown essentially that the continuous drain 
current as specified in the datasheet by most 
suppliers is limited by maximum junction temperature, 
therefore by the device power dissipation rating Po. 
Any value shown by some suppliers which does not 
match this functional dependence results in a tricky 
expedient to artificially upgrade the datasheet 
specification. It is also demonstrated that the only 
real comparison that can be made on paper is 
V(BR)OSS(min) and Ros(on)(max) for a similar package, 
therefore similar power dissipation. 

The ability of Power MOSFETs to safely absorb 
power pulses is greater than that of bipolar transi­
stors due to their inherent structure. In fact there is 
no hFE effect in a MOSFET leading to secondary 
breakdown phenomena (resulting in current crow­
ding and hot spots) and therefore degrading their 
current capability versus applied voltage like bipo­
lars. 

A more detailed comparison between the current 
capabilities in both MOSFETs and bipolars will 
elucidate the problem behind the drain current spe­
cification for a correct comprehension of their ra­
tings. 

One key parameter of bipolar transistors is the 
collector-emitter saturation voltage VcEsat. The 
manufacturer guarantees that at given collector 
current lcsat when a base current lssat is injected, 
the actual collector-emitter voltage will be equal or 
lower than VcEsat. The ratio of lcsat!o lssat is referred 
to as forced gain. The continuous and peak collector 
current ratings are also specified in a datasheet 
based on the condition that other limits like maxi­
mum junction temperature be not exceeded. Even 
if these ratings can be tolerated by the transistor 
nevertheless their values cannot be used in practise 
mainly due to excessive base drive current other­
wise required (lower hFE) and high values of VcEsat 
reached. For this reasons the power bipolar tran­
sistor should be operated whith its nominal current 
below the specified lcsat value. 

Unlike bipolars whose current capability is limited 
by hFE, MOSFETs base theirs on different conside­
rations. In fact looking at the 'gain' of Power MO­
SFETs, namely gts, the opposite phenomenon 
occurs as this parameter increases as lo increases. 
The only valid criterion established in the industry 
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on which the continuous rating of a MOSFET is 
based is solely thermal. This simply implies that 
SGS-THOMSON Power MOSFETs are capable of 
supplying as much current as the heat evacuation 
from heatsinking will permit so as to keep the 
junction temperature below its maximum value. 

The operating drain current can therefore be calcu­
lated from the well known formula giving power 
dissipation across a resistor: 

Po = Ros(on) x lo2 

with power dissipation: 

Po= (TJmax- Tc)/Rth(J·c). 

Ros(on) is the on-state resistance at T1max; Tc is the 
case temperaure and Rth(j-c) is the maximum 
junction-case thermal resistance. For a worst ca­
se maximum Ros(on) is used. From the above 

I 0 = "~/ ( Tjmax- Tc) X Rth(j-c) 

RoS(on) 

As an exam~le we can consider STH4N90: 
Ros(on) (150 C) = 2.2 x Ros(on)(25°C) from the on­
resistance versus temperature plot. Subsituting we 
get lo = 4.2 A 
The theoretical continuous drain current is not in 
practise a selection criterion for a Power MOSFETs 
as some competitors publicize, because in most 
switching applications the device is operated at duty 
cycles smaller than 1. In other words the MOSFET 
could carry a current higher than locont ( 4.2 A for 
STH4N90 ) so long as the maximum junction tem­
perature is not exceeded. This check can easily be 
made using the thermal impedance curves given in 
the datasheets for both single pulse and repetitive 
pulses. 

There exists however another current rating not to 
be exceeded, I oM. For SGS-THOMSON Power MO­
SFETs this value is 4 times the continuous current 
at 25 °C, sufficiently high for any working peak 
currents. The dimensioning of bonding wires is cho­
sen for their current handling capability to be well 
above I oM. Also in most real world applications T case is 
25 °C; ambient temperatures are higher and 
heatsinks are not infinite, so continuous lomax can­
not be used. 



SELECTION GUIDE: BY VOLTAGE 

Voss Roson (max) 
Package Sales Type 

lo cont Ptot Page (V) (Q) (A) (W) 

1000 0.700 ISOTOP STE16N100 16 400 283 
1000 0.770 ISO TOP STE15N100 15 400 277 
1000 2.000 T0-218 STH6N100 6 180 389 
1000 2.000 ISOWATT218 STH6N100FI 3.7 70 389 
1000 3.500 T0-218 STHV102 4.2 150 525 

1000 3.500 ISOWATT218 STHV102FI 2.6 60 525 
1000 3.500 T0-220 STP4N100 4 125 789 
1000 3.500 ISOWATT220 STP4N100FI 2.2 40 789 
1000 3.500 PowerS0-10 STV4N100 3.3 125 * 
1000 4.000 ISOWATT221 STP4N100XI 2 35 797 

1000 5.000 T0-220 STP3N100 3.5 100 749 
1000 5.000 ISOWATT220 STP3N100FI 2 40 749 
1000 6.000 ISOWATT221 STP3N100XI 1.6 30 757 
900 1.400 T0-218 STH7N90 7.5 180 397 
900 1.400 ISOWATT218 STH7N90FI 4.5 70 397 

900 2.400 T0-218 STH5N90 5.3 150 377 
900 2.400 ISOWATT218 STH5N90FI 3.5 60 377 
900 2.400 T0-220 STP5N90 5 125 861 
900 2.400 ISOWATT220 STP5N90FI 2.8 40 861 
900 3.200 T0-218 STH4N90 4.2 125 369 

900 3.200 ISOWATT218 STH4N90FI 2.7 55 369 
900 3.500 T0-220 STP4N90 3.6 100 781 
900 3.500 ISOWATT220 STP4N90FI 2.3 40 781 
900 4.500 T0-220 STP3N90 3.2 100 741 
900 4.500 ISOWATT220 STP3N90FI 1.9 40 741 

800 0.400 ISO TOP STE22N80 22 400 289 
800 1.000 T0-218 STH9N80 9 180 413 
800 1.000 ISOWATT218 STH9N80FI 5.6 70 413 
800 1.200 T0-218 STH8N80 8.2 180 405 
800 1.200 ISOWATT218 STH8N80FI 5.1 70 405 

800 1.200 T0-247 STW8N80 8.2 180 405 
800 2.000 T0-218 STHV82 5.5 150 517 
800 2.000 ISOWATT218 STHV82FI 3.6 60 517 
800 2.000 T0-220 STP5N80 5.5 125 841 
800 2.000 ISOWATT220 STP5N80FI 3.1 40 841 

800 2.400 T0-218 STH6NA80• 5.8 150 385 
800 2.400 ISOWATT218 STH6NA80FI • 3.7 60 385 
800 2.400 ISOWATT221 STP5N80XI 2.6 35 853 
800 2.400 T0-220 STP5NA80• 4.8 125 849 
800 2.400 ISOWATT220 STP5NA80FI • 2.7 40 849 

For lo cont defimt1on see introductory note & High switching speed and low gate charge * Available on request 

------------ i:ii ~~m=~~t1------------
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SELECTION GUIDE: BY VOLTAGE 

Voss Rosen (max) Package Sales Type lo cont Ptol Page 
(V) (Q) (A) (W) 

800 2.400 PowerS0-10 STV5N80 _. 4.8 125 

800 3.000 T0-220 BUZ80A 3.8 100 127 

800 3.000 ISOWATT220 BUZ80AFI 2.4 40 127 

800 3.000 T0-218 STH4N80 4.3 125 361 

800 3.000 ISOWATT218 STH4N80FI 2.8 55 361 

800 3.500 ISOWATT221 STP4N80XI 2 30 773 

800 3.500 PowerS0-10 STV4N80 3.8 110 * 
800 4.000 T0-220 BUZ80 3.4 100 119 

800 4.000 ISOWATT220 BUZ80FI 2.1 40 119 

800 4.500 ISOWATT221 STP3N80XI 1.7 28 733 

800 4.500 PowerS0-10 STV3N80 3.2 100 * 
800 7.000 SOT-82 STK2N80 2.1 70 549 

800 7.000 T0-220 STP2N80 2.4 90 701 

800 7.000 ISOWATT220 STP2N80FI 1.5 35 701 

600 0.150 ISOTOP STE38N60 38 450 307 

600 0.600 T0-218 STH12N60 12 180 421 

600 0.600 ISOWATT218 STH12N60FI 7 70 421 

600 0.600 T0-247 STW12N60 12 180 421 

600 1.200 T0-220 MTP6N60 6.8 125 263 

600 1.200 ISOWATT220 STP6N60FI 3.8 40 885 

600 1.200 PowerS0-10 STV6N60 6.8 125 * 
600 1.600 T0-220 STP5N60 5.6 100 833 

600 1.600 ISOWATT220 STP5N60FI 3.4 40 833 

600 2.200 T0-220 IRFBC30 4.3 100 215 

600 2.200 ISOWATT220 STP3N60FI 2.7 35 717 

600 2.500 T0-220 MTP3N60 3.9 100 255 

600 2.500 ISOWATT220 MTP3N60FI 2.5 35 255 

600 2.500 ISOWATT221 STP3N60XI 2.4 28 725 

600 2.500 PowerS0-10 STV4N60 4 100 * 
600 3.500 T0-220 STP2N60 2.9 70 693 

600 3.500 ISOWATT220 STP2N60FI 2.2 35 693 

600 8.000 SOT-82 STK2N60 1.7 50 541 
550 0.120 ISOTOP STE40N55 40 450 * 
500 0.100 ISOTOP STE47N50 47 450 319 

500 0.110 ISOTOP STE45N50 45 450 313 

500 0.140 ISO TOP STE36N50 36 410 301 
500 0.200 ISO TOP STE26N50 26 300 295 
500 0.400 T0-218 IRFP450 14 180 243 
500 0.400 ISOWATT218 IRFP450FI 9 70 243 
500 0.400 T0-247 IRFW450 14 180 243 

For ID coni defin1!10n see Introductory note & H1gh sw1tchmg speed and low gate charge * Available on request 

-------------~ ~~@!H9u~~~9~ -------------
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SELECTION GUIDE: BY VOLTAGE 

Voss Rosen (max) Package Sales Type 
lo cont Ptot Page (V) (Q) (A) (W) 

500 0.400 T0-218 STH15N50 • 15 180 437 
500 0.400 ISOWATT218 STH15N50FI..~. 9.3 70 437 
500 0.400 T0-247 STW15N50 • 15 180 437 
500 0.450 T0-218 STH14N50 • 14.1 180 429 
500 0.450 ISOWATT218 STH14N50FI• 8.8 70 429 

500 0.450 T0-247 STW14N50 • 14.1 180 429 
500 0.850 T0-220 IRF840 8 125 207 
500 0.850 ISOWATT220 IRF840FI 4.5 40 207 
500 0.850 ISOWATT221 STP8N50XI 4.5 35 905 
500 0.850 T0-220 STP8NA50• 8 125 901 

500 0.850 ISOWATT220 STP8NA50FI • 4.5 40 901 
500 0.850 PowerS0-10 STV8NA50 • 8 125 * 
500 1.100 T0-220 STP6N50 6 100 877 
500 1.100 ISOWATT220 STP6N50FI 3.8 40 877 
500 1.500 T0-220 IRF830 4.5 100 199 

500 1.500 ISOWATT220 IRF830FI 3 35 199 
500 1.600 T0-220 STP5NA50• 5 100 829 
500 1.600 ISOWATT220 STP5NA50FI • 3.1 35 829 
500 1.600 T0-220 STP5N50 4.5 100 821 
500 1.600 ISOWATT220 STP5N50FI 3 35 821 

500 1.600 PowerS0-10 STV5NA50 • 5 100 .. 
500 3.000 T0-220 IRF820 3 75 193 
500 3.000 ISOWATT220 IRF820FI 2.2 35 193 
500 3.800 SOT-82 STK3N50 2.7 60 557 
500 4.000 T0-220 IRF822 2.8 75 193 

500 4.000 ISOWATT220 IRF822FI 1.9 35 193 
500 4.000 ISOWATT221 STP3N50XI 1.7 25 709 
500 6.000 SOT-82 STK2N50 2 50 533 
450 0.400 T0-218 IRFP451 14 180 * 
450 0.400 ISOWATT218 IRFP451FI 9 70 * 
450 0.850 T0-220 IRF841 8 125 207 
450 0.850 ISOWATT220 IRF841FI 4.5 40 207 
450 1.500 T0-220 IRF831 4.5 100 199 
450 1.500 ISOWATT220 IRF831FI 3 35 199 
400 O.D75 ISO TOP STE50N40 50 450 325 

400 0.300 T0-218 IRFP350 16 180 235 
400 0.300 ISOWATT218 IRFP350FI 10 70 235 
400 0.550 T0-220 IRF740 10 125 185 
400 0.550 ISOWATT220 IRF740FI 5.5 40 185 
400 0.550 PowerS0-10 STV10N40 10 125 * 

For lo cant defin1t1on see mtroductory note A High switching speed and low gate charge -r. Ava1lable on request 
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SELECTION GUIDE: BY VOLTAGE 

Voss Roson (max) Package Sales Type lo cont Ptot Page (V) (Q) (A) (W) 

400 1.000 T0-220 IRF730 5.5 100 177 
400 1.000 ISOWATT220 IRF730FI 3.5 35 177 
400 1.000 PowerS0-10 STV6N40 6.3 100 * 
400 1.800 T0-220 IRF720 4.2 75 169 
400 1.800 ISOWATT220 IRF720FI 3 35 169 

400 2.100 T0-220 STP4N40 4 75 765 
400 2.100 ISOWATT220 STP4N40FI 3 35 765 
400 2.200 SOT-82 STK4N40 3.7 60 581 
400 2.500 T0-220 BUZ76A 3.8 75 113 

300 1.400 SOT-82 STK4N30 4.2 50 565 

300 1.400 SOT-82 STK4N30Lm 4.2 50 565 

300 1.400 T0-220 STP5N30 5 75 805 
300 1.400 ISOWATT220 STP5N30FI 3 35 805 
300 1.400 T0-220 STP5N30L~a 5 75 813 
300 1.400 ISOWATT220 STP5N30LFI,. 3.5 35 813 

250 0.110 T0-218 STH26N25 26 180 445 

250 0.110 ISOWATT218 STH26N25FI 16 70 445 
250 1.100 T0-220 STP6N25 6 75 869 

200 0.021 ISO TOP STE100N20 100 450 331 
200 0.085 T0-218 STH33N20 33 180 453 

200 0.085 ISOWATT218 STH33N20FI 20 70 453 
200 0.085 T0-247 STW33N20 33 180 453 
200 0.180 T0-220 IRF640 18 125 163 

200 0.180 ISOWATT220 IRF640FI 10 40 163 
200 0.180 T0-218 IRFP240 20 150 229 

200 0.180 ISOWATT218 IRFP240FI 12 55 229 
200 0.180 PowerS0-10 STV18N20 18 125 * 
200 0.400 T0-220 IRF630 10 100 159 
200 0.400 ISOWATT220 IRF630FI 6 35 159 
200 0.400 PowerS0-10 STV10N20 10 100 * 
200 0.650 T0-220 STP7N20 7 75 893 
200 0.650 ISOWATT220 STP7N20FI 4.5 30 893 
200 0.800 T0-220 IRF620 5 70 153 
200 0.800 ISOWATT220 IRF620FI 4 30 153 
200 0.700 SOT-82 STK6N20 6 60 589 

100 0.007 ISOTOP STE180N10 180 450 349 
100 0.009 ISOTOP STE150N10 150 410 337 
100 0.025 T0-218 STH60N10 60 200 447 
100 0.025 ISOWATT218 STH60N10FI 38 80 447 
100 0.025 T0-247 STW60N10 60 200 447 

For lo cont definition see introductory note II Logic level * Available on request 
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SELECTION GUIDE: BY VOLTAGE 

Voss Roson (max) Package Sales Type 
lo cont Ptot Page 

(V) (Q) (A) (W) 

100 0.030 T0-218 STH55N10 55 200 469 
100 0.030 ISOWATT218 STH55N10FI 34 80 469 
100 0.030 T0-247 STW55N10 55 200 469 
100 0.040 T0-218 STH45N10 45 180 461 
100 0.040 ISOWATT218 STH45N10FI 27 65 461 

100 0.040 T0-220 STP40N10 40 150 1073 
100 0.040 ISOWATT220 STP40N10FI 22 45 1073 
100 0.040 PowerS0-10 STV40N10 40 150 * 
100 0.055 T0-218 IRFP150 40 180 223 
100 0.055 ISOWATT218 IRFP150FI 23 65 223 

100 0.060 T0-220 STP33N10 33 150 1025 
100 0.060 ISOWATT220 STP33N10FI 18 45 1025 
100 0.060 PowerS0-10 STV33N10 33 150 * 
100 0.077 T0-220 IRF540 30 150 147 
100 0.077 ISOWATT220 IRF540FI 16 45 147 

100 0.100 T0-220 BUZ21 21 105 89 
100 0.110 SOT-82 STK17N10 17 65 637 
100 0.120 SOT-82 STK16N10La 16 65 629 
100 0.120 T0-220 STP20N10 20 105 945 
100 0.120 ISOWATT220 STP20N10FI 12 40 945 

100 0.120 T0-220 STP20N10Lm 20 105 953 
100 0.120 ISOWATT220 STP20N10LFI a 12 40 953 
100 0.140 SOT-82 STK14N10 14 65 621 
100 0.140 T0-220 STP18N10 18 90 929 
100 0.140 ISOWATT220 STP18N10FI 11 40 929 

100 0.160 T0-220 IRF530 16 90 141 
100 0.160 ISOWATT220 IRF530FI 10 40 141 
100 0.250 T0-220 BUZ72A 11 70 107 
100 0.270 T0-220 IRF520 10 70 135 
100 0.270 ISOWATT220 IRF520FI 7 35 135 

100 0.300 SOT-82 STK9N10 9 50 597 
60 0.014 T0-218 STH75N06 75 200 501 
60 0.014 ISOWATT218 STH75N06FI 50 80 501 
60 0.014 T0-247 STW75N06 75 200 501 

60 0.016 T0-220 STP60N06-16 60 150 1153 

60 0.020 T0-218 STH65N06 65 180 493 
60 0.020 ISOWATT218 STH65N06FI 38 65 493 

60 0.020 T0-220 STP60N06 60 150 1145 

60 0.020 ISOWATT220 STP60N06FI 32 45 1145 

60 0.020 PowerS0-10 STV60N06 60 150 * 
For lo coni definition see Introductory note 1:1 Logic level * Available on request 
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SELECTION GUIDE: BY VOLTAGE 

Voss Rosen (max) Package Sales Type 
lo cont Ptot Page 

(V) (Q) (A) (W) 

60 0.023 T0-220 STP55N06L• 55 150 1129 

60 0.023 ISOWATT220 STP55N06LFI • 30 45 1129 

60 0.025 T0-220 STP53N06 53 150 1113 

60 0.028 T0-220 STP50N06 50 150 1089 

60 0.028 ISOWATT220 STP50N06FI 27 45 1089 

60 0.028 T0-220 STP50N06L• 50 200 1097 

60 0.028 ISOWATT220 STP50N06LFI • 24 40 1097 

60 0.028 PowerS0-10 STV50N06 50 150 * 
60 0.040 T0-220 STP36N06 36 120 1041 

60 0.040 ISOWATT220 STP36N06FI 21 40 1041 

60 0.040 T0-220 STP36N06La 36 120 1049 

60 0.040 ISOWATT220 STP36N06LFI • 21 40 1049 

60 0.040 PowerS0-10 STV36N06 36 120 * 
60 0.050 T0-220 STP30N06 30 105 1001 

60 0.050 ISOWATT220 STP30N06FI 19 40 1001 

60 0.055 SOT-82 STK23N06L• 23 65 677 

60 0.055 T0-220 STP32N06L!! 32 105 1017 

60 0.055 ISOWATT220 STP32N06LFI • 19 40 1017 

60 0.065 SOT-82 STK22N06 22 65 669 

60 0.065 T0-220 STP25N06 25 90 985 

60 0.065 ISOWATT220 STP25N06FI 16 40 985 

60 0.085 SOT-82 STK18N06 18 60 645 

60 0.085 SOT-82 STK18N06L• 18 60 653 

60 0.085 T0-220 STP20N06 20 80 937 

60 0.085 ISOWATT220 STP20N06FI 13 35 937 

60 0.085 T0-220 STP21N06L• 21 80 969 

60 0.085 ISOWATT220 STP21 N06LFI • 14 35 969 

60 0.120 SOT-82 STK14N06 14 50 613 

60 0.150 T0-220 MTP3055E 14 70 271 

60 0.150 ISOWATT220 MTP3055EFI 10 35 271 

60 0.150 SOT-82 STK12N06L• 12 50 605 

60 0.150 SOT-82 STK3055E 12 50 685 

60 0.150 T0-220 STP15N06L• 15 70 921 

60 0.150 ISOWATT220 STP15N06LFI• 10 35 921 

50 0.004 ISOTOP STE250N05 250 450 355 

50 0.006 ISOTOP STE180N05 180 360 343 
50 0.012 T0-218 STH80N05 80 200 509 

50 0.012 ISOWATT218 STH80N05FI 52 70 509 

50 0.012 T0-247 STW80N05 80 200 509 

50 0.016 PowerS0-10 STV60N05-16 60 150 * 
For lo cant definition see introductory note • Logic level * Available on request 
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SELECTION GUIDE: BY VOLTAGE 

Voss Roson (max) Package Sales Type 
lo cont Ptot Page 

(V) (Q) (A) (W) 

50 0.020 T0-218 STH65N05 65 180 485 
50 0.020 ISOWATT218 STH65N05FI 38 65 485 
50 0.020 T0-220 STP60N05 60 150 1137 
50 0.020 ISOWATT220 STP60N05FI 32 45 1137 
50 0.020 PowerS0-10 STV60N05 60 150 * 
50 0.023 T0-220 STP55N05L• 55 150 1121 
50 0.023 ISOWATT220 STP55N05LF1m 30 45 1121 
50 0.025 T0-220 STP53N05 53 150 1105 
50 0.028 T0-220 IRFZ40 50 150 249 
50 0.028 ISOWATT220 IRFZ40FI 27 45 249 

50 0.028 T0-220 STP50N05La 50 200 1081 
50 0.028 ISOWATT220 STP50N05LFI 1:1 24 40 1081 
50 0.028 PowerS0-10 STV50N05 50 150 * 
50 0.035 T0-220 STP40N05 40 120 1057 
50 0.035 ISOWATT220 STP40N05FI 23 40 1057 

50 0.035 PowerS0-10 STV40N05 40 120 * 
50 0.040 T0-220 BUZ11 36 120 77 
50 0.040 ISOWATT220 BUZ11FI 21 40 77 
50 0.040 T0-220 STP36N05Lc 36 120 1033 
50 0.040 ISOWATT220 STP36N05LFI " 21 40 1033 

50 0.050 T0-220 STP30N05 30 105 993 
50 0.050 ISOWATT220 STP30N05FI 19 40 993 
50 0.055 T0-220 BUZ11A 27 90 83 
50 0.055 SOT-82 STK23N05L!! 23 65 677 
50 0.055 T0-220 STP32N05Lm 32 105 1009 

50 0.055 ISOWATT220 STP32N05LFI ., 19 40 1009 
50 0.065 SOT-82 STK22N05 22 65 661 
50 0.065 T0-220 STP25N05 25 90 977 
50 0.065 ISOWATT220 STP25N05FI 16 40 977 
50 0.070 T0-220 BUZ10 20 80 71 

50 0.085 SOT-82 STK18N05 18 60 653 
50 0.085 SOT-82 STK18N05Lm 18 60 653 
50 0.085 T0-220 STP21N05Lm 21 80 961 
50 0.085 ISOWATT220 STP21 N05LFI m 14 35 961 
50 0.100 T0-220 BUZ71 18 80 95 

50 0.100 ISOWATT220 BUZ71 Fl 12 35 95 
50 0.120 T0-220 BUZ71A 13 40 101 

50 0.120 ISOWATT220 BUZ71AFI 11 35 101 

50 0.120 SOT-82 STK14N05 14 50 613 

50 0.150 SOT-82 STK12N05L• 12 50 605 
50 0.150 T0-220 STP15N05L• 15 70 913 

For ID cont definition see introductory note Ill Logic level * Available on request 
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SELECTION GUIDE: BY PART NUMBER 

Sales Type Voss Rosen (max) Package lo (cont) Pta! Page 
(V) (Q) (A) (W) 

BUZ10 50 0.070 T0-220 20 80 71 

BUZ11 50 0.040 T0-220 36 120 77 

BUZ11A 50 0.055 T0-220 27 90 83 

BUZ11 Fl 50 0.040 ISOWATT220 21 40 77 

BUZ21 100 0.100 T0-220 21 105 89 

BUZ71 50 0.100 T0-220 18 80 95 

BUZ71A 50 0.120 T0-220 13 40 101 

BUZ71AFI 50 0.120 ISOWATT220 11 35 101 

BUZ71 Fl 50 0.100 ISOWATT220 12 35 95 

BUZ72A 100 0.250 T0-220 11 70 107 

BUZ76A 400 2.500 T0-220 3.8 75 113 

BUZ80 800 4.000 T0-220 3.4 100 119 

BUZ80A 800 3.000 T0-220 3.8 100 127 

BUZ80AFI 800 3.000 ISOWATT220 2.4 40 127 

BUZ80FI 800 4.000 ISOWATT220 2.1 40 119 

IRF520 100 0.270 T0-220 10 70 135 

IRF520FI 100 0.270 ISOWATT220 7 35 135 

IRF530 100 0.160 T0-220 16 90 141 

IRF530FI 100 0.160 ISOWATT220 10 40 141 

IRF540 100 0.077 T0-220 30 150 147 

IRF540FI 100 0.077 ISOWATT220 16 45 147 

IRF620 200 0.800 T0-220 5 70 153 

IRF620FI 200 0.800 ISOWATT220 4 30 153 

IRF630 200 0.400 T0-220 10 100 159 

IRF630FI 200 0.400 ISOWATT220 6 35 159 

IRF640 200 0.180 T0-220 18 125 163 

IRF640FI 200 0.180 ISOWATT220 10 40 163 

IRF720 400 1.800 T0-220 4.2 75 169 

IRF720FI 400 1.800 ISOWATT220 3 35 169 

IRF730 400 1.000 T0-220 5.5 100 177 

IRF730FI 400 1.000 ISOWATT220 3.5 35 177 

IRF740 400 0.550 T0-220 10 125 185 
IRF740FI 400 0.550 ISOWATT220 5.5 40 185 

IRF820 500 3.000 T0-220 3 75 193 
IRF820FI 500 3.000 ISOWATT220 2.2 35 193 

IRF822 500 4.000 T0-220 2.8 75 193 
IRF822FI 500 4.000 ISOWATT220 1.9 35 193 
IRF830 500 1.500 T0-220 4.5 100 199 

IRF830FI 500 1.500 ISOWATT220 3 35 199 
IRF831 450 1.500 T0-220 4.5 100 199 

For lo cant defin1tton see introductory note 
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SELECTION GUIDE: BY PART NUMBER 

Sales Type Voss Roson (max) Package 
lo (cont) Ptot Page 

(V) (Q) (A) (W) 

IRF831 Fl 450 1.500 ISOWATT220 3 35 199 
IRF840 500 0.850 T0-220 8 125 207 
IRF840FI 500 0.850 ISOWATT220 4.5 40 207 
IRF841 450 0.850 T0-220 8 125 207 
JRF841 FJ 450 0.850 JSOWATT220 4.5 40 207 

IRFBC30 600 2.200 T0-220 4.3 100 215 
IRFP150 100 0.055 T0-218 40 180 223 
IRFP150FI 100 0.055 ISOWATT218 23 65 223 
IRFP240 200 0.180 T0-218 20 150 229 
IRFP240FI 200 0.180 ISOWATT218 12 55 229 

IRFP350 400 0.300 T0-218 16 180 235 
IRFP350FI 400 0.300 ISOWATT218 10 70 235 
IRFP450 500 0.400 T0-218 14 180 243 
IRFP450FI 500 0.400 ISOWATT218 9 70 243 
IRFP451 450 0.400 T0-218 14 180 

IRFP451 Fl 450 0.400 ISOWATT218 9 70 * 
IRFW450 500 0.400 T0-247 14 180 243 
IRFZ40 50 0.028 T0-220 50 150 249 
IRFZ40FI 50 0.028 ISOWATT220 27 45 249 
MTP3N60 600 2.500 T0-220 3.9 100 255 

MTP3N60FI 600 2.500 ISOWATT220 2.5 35 255 
MTP6N60 600 1.200 T0-220 6.8 125 263 
MTP3055E 60 0.150 T0-220 14 70 271 
MTP3055EFI 60 0.150 ISOWATT220 10 35 271 
STE15N100 1000 0.770 JSOTOP 15 400 277 

STEI6NIOO 1000 0.700 JSOTOP 16 400 283 
STE22N80 800 0.400 JSOTOP 22 400 289 
STE26N50 500 0.200 ISOTOP 26 300 295 
STE36N50 500 0.140 JSOTOP 36 410 301 
STE38N60 600 0.150 JSOTOP 38 450 307 

STE40N55 550 0.120 ISOTOP 40 450 * 
STE45N50 500 0.110 ISOTOP 45 450 313 
STE47N50 500 0.100 ISOTOP 47 450 319 
STE50N40 400 0.075 JSOTOP 50 450 325 
STE100N20 200 0.021 ISOTOP 100 450 331 

STE150N10 100 0.009 JSOTOP 150 410 337 
STEI80N05 50 0.006 ISOTOP 180 360 343 
STE180N10 100 0.007 JSOTOP 180 450 349 
STE250N05 50 0.004 ISOTOP 250 450 355 
STH4N80 800 3.000 T0-218 4.3 125 361 

For lo cant defmition see introductory note * Avatlable on request 
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SELECTION GUIDE: BY PART NUMBER 

Sales Type Voss Rosen (max) Package lo (cont) Ptot Page 
(V) (Q) (A) (W) 

STH4NBOFI BOO 3.000 ISOWATT218 2.8 55 361 
STH4N90 900 3.200 T0-218 4.2 125 369 
STH4N90FI 900 3.200 ISOWATT218 2.7 55 369 
STH5N90 900 2.400 T0-218 5.3 150 377 
STH5N90FI 900 2.400 ISOWATT218 3.5 60 377 

STH6NA80 .e. 800 2.400 T0-218 5.8 150 385 
STH6NA80FI .e. 800 2.400 ISOWATT218 3.7 60 385 
STH6N100 1000 2.000 T0-218 6 180 389 
STH6N100FI 1000 2.000 ISOWATT218 3.7 70 389 
STH7N90 900 1.400 T0-218 7.5 180 397 

STH7N90FI 900 1.400 ISOWATT218 4.5 70 397 
STH8N80 800 1.200 T0-218 8.2 180 405 
STH8N80FI 800 1.200 ISOWATT218 5.1 70 405 
STH9N80 800 1.000 T0-218 9 180 413 
STH9N80FI 800 1.000 ISOWATT218 5.6 70 413 

STH12N60 600 0.600 T0-218 12 180 421 
STH12N60FI 600 0.600 ISOWATT218 7 70 421 
STH14N50 .e. 500 0.450 T0-218 14.1 180 429 
STH14N50FI.e. 500 0.450 ISOWATT218 8.8 70 429 
STH15N50 .e. 500 0.400 T0-218 15 180 437 

STH15N50FIA 500 0.400 ISOWATT218 9.3 70 437 
STH26N25 250 0.110 T0-218 26 180 445 
STH26N25FI 250 0.110 ISOWATT218 16 70 445 
STH33N20 200 0.085 T0-218 33 180 453 
STH33N20FI 200 0.085 ISOWATT218 20 70 453 

STH45N10 100 0.040 T0-218 45 180 461 
STH45N10FI 100 0.040 ISOWATT218 27 65 461 
STH55N10 100 0.030 T0-218 55 200 469 
STH55N10FI 100 0.030 ISOWATT218 34 80 469 
STH60N10 100 0.025 T0-218 60 200 477 

STH60N10FI 100 0.025 ISOWATT218 38 80 477 
STH65N05 50 0.020 T0-218 65 180 485 
STH65N05FI 50 0.020 ISOWATT218 38 65 485 
STH65N06 60 0.020 T0-218 65 180 493 
STH65N06FI 60 0.020 ISOWATT218 38 65 493 

STH75N06 60 0.014 T0-218 75 200 501 
STH75N06FI 60 0.014 ISOWATT218 50 80 501 
STH80N05 50 0.012 T0-218 80 200 509 
STH80N05FI 50 0.012 ISOWATT218 52 70 509 
STHV82 800 2.000 T0-218 5.5 150 517 

For lo cant definition see Introductory note A High sw1tchmg speed and low gate charge 
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SELECTION GUIDE: BY PART NUMBER 

Sales Type Voss Rosen (max) 
Package lo (cont) Ptot Page (V) (Q) (A) (W) 

STHV82FI 800 2.000 ISOWATT218 3.6 60 517 
STHV102 1000 3.500 T0-218 4.2 150 525 
STHV102FI 1000 3.500 ISOWATT218 2.6 60 525 
STK2N50 500 6.000 SOT-82 2 50 533 
STK2N60 600 8.000 SOT-82 1.7 50 541 

STK2N80 800 7.000 SOT-82 2.1 70 549 
STK3N50 500 3.800 SOT-82 2.7 60 557 
STK4N30 300 1.300 SOT-82 4.2 50 565 
STK4N30L • 300 1.400 SOT-82 4.2 50 573 
STK4N40 400 2.200 SOT-82 3.7 60 581 

STK6N20 200 0.700 SOT-82 6 60 589 
STK9N10 100 0.300 SOT-82 9 50 597 
STK12N05L• 50 0.150 SOT-82 12 50 605 
STK12N06L • 60 0.150 SOT-82 12 50 605 
STK14N05 50 0.120 SOT-82 14 50 613 

STK14N06 60 0.120 SOT-82 14 50 613 
STK14N10 100 0.140 SOT-82 14 65 621 
STK16N10L • 100 0.120 SOT-82 16 65 629 
STK17N10 100 0.110 SOT-82 17 65 637 
STK18N05 50 0.085 SOT-82 18 60 645 

STK18N05L • 50 0.085 SOT-82 18 60 653 
STK18N06 60 0.085 SOT-82 18 60 645 
STK18N06L• 60 0.085 SOT-82 18 60 653 
STK22N05 50 0.065 SOT-82 22 65 661 
STK22N06 60 0.065 SOT-82 22 65 669 

STK23N05L• 50 0.055 SOT-82 23 65 677 
STK23N06L• 60 0.055 SOT-82 23 65 677 
STK3055E 60 0.150 SOT-82 12 50 685 
STP2N60 600 3.500 T0-220 2.9 70 693 
STP2N60FI 600 3.500 ISOWATT220 2.2 35 693 

STP2N80 800 7.000 T0-220 2.4 90 701 
STP2N80FI 800 7.000 ISOWATT220 1.5 35 701 
STP3N50XI 500 4.000 ISOWATT221 1.7 25 709 
STP3N60FI 600 2.200 ISOWATT220 2.7 35 717 
STP3N60XI 600 2.500 ISOWATT221 2.4 28 725 

STP3N80XI 800 4.500 ISOWATT221 1.7 28 733 
STP3N90 900 4.500 T0-220 3.2 100 741 
STP3N90FI 900 4.500 ISOWATT220 1.9 40 741 
STP3N100 1000 5.000 T0-220 3.5 100 749 
STP3N100FI 1000 5.000 ISOWATT220 2 40 749 

For lo cant definit1on see mtroductory note B LOQIC level 
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SELECTION GUIDE: BY PART NUMBER 

Sales Type Voss Rosen (max) Package 
lo (cent) Ptot Page 

(V) (Q) (A) (W) 

STP3N100XI 1000 6.000 ISOWATT221 1.6 30 757 

STP4N40 400 2.100 T0-220 4 75 765 
STP4N40FI 400 2.100 ISOWATT220 3 35 765 

STP4N80XI 800 3.500 ISOWATT221 2 30 773 

STP4N90 900 3.500 T0-220 3.6 100 781 

STP4N90FI 900 3.500 ISOWATT220 2.3 40 781 

STP4N100 1000 3.500 T0-220 4 125 789 

STP4N100FI 1000 3.500 ISOWATT220 2.2 40 789 

STP4N100XI 1000 4.000 ISOWATT221 2 35 797 

STP5N30 300 1.400 T0-220 5 75 805 

STP5N30FI 300 1.400 ISOWATT220 3 35 805 

STP5N30Lc 300 1.400 T0-220 5 75 813 

STP5N30LFI c 300 1.400 ISOWATT220 3.5 30 813 

STP5N50 500 1.600 T0-220 4.5 100 821 

STP5N50FI 500 1.600 ISOWATT220 3 35 821 

STP5NA50 A 500 1.600 T0-220 4.5 100 829 

STP5NA50FI A 500 1.600 ISOWATT220 3 35 829 

STP5N60 600 1.600 T0-220 5.6 100 833 

STP5N60FI 600 1.600 ISOWATT220 3.4 40 833 

STP5N80 800 2.000 T0-220 5.5 125 841 

STP5N80FI 800 2.000 ISOWATT220 3.1 40 841 

STP5N80XI 800 2.400 ISOWATT221 2.6 35 853 

STP5NA80 A 800 2.400 T0-220 4.8 125 849 

STP5NA80FI A 800 2.400 ISOWATT220 2.7 40 849 

STP5N90 900 2.400 T0-220 5 125 861 

STP5N90FI 900 2.400 ISOWATT220 2.8 40 861 

STP6N25 250 1.100 T0-220 5 75 869 

STP6N50 500 1.100 T0-220 6 100 877 
STP6N50FI 500 1.100 ISOWATT220 3.8 40 877 

STP6N60FI 600 1.200 ISOWATT220 3.8 40 885 

STP7N20 200 0.650 T0-220 7 75 893 
STP7N20FI 200 0.650 ISOWATT220 4.5 30 893 
STP8N50XI 500 0.850 ISOWATT221 4.5 35 905 
STP8NA50 500 0.850 T0-220 8 125 901 
STP8NA50FI 500 0.850 ISOWATT220 4.5 40 901 

STP15N05L" 50 0.150 T0-220 15 70 913 
STP15N05LFI c 50 0.150 ISOWATT220 10 35 913 
STP15N06L" 60 0.150 T0-220 15 70 921 

STP15N06LFI " 60 0.150 ISOWATT220 10 35 921 
STP18N10 100 0.140 T0-220 18 90 929 

For lo con\ deftnition see introductory note A High switching speed and low gate charge El Logic level 
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SELECTION GUIDE: BY PART NUMBER 

Sales Type Voss Rosen (max) 
Package 

lo (cent) Ptot Page (V) (Q) (A) (W) 

STP18N10FI 100 0.140 ISOWATT220 1 1 40 929 
STP20N06 60 0.085 T0-220 20 80 937 
STP20N06FI 60 0.085 ISOWATT220 13 35 937 
STP20N10 100 0.120 T0-220 20 105 945 
STP20N1 OFI 100 0.120 ISOWATT220 12 40 945 

STP20N10L m 100 0.120 T0-220 20 105 953 
STP20N1 OLFia 100 0.120 ISOWATT220 12 40 953 
STP21N05L c 50 0.085 T0-220 21 80 961 
STP21 N05LFic 50 0.085 ISOWATT220 14 35 961 
STP21N06L c 60 0.085 T0-220 21 80 969 

STP21 N06LFic 60 0.085 ISOWATT220 14 35 969 
STP25N05 50 0.065 T0-220 25 90 977 
STP25N05FI 50 0.065 ISOWATT220 16 40 977 
STP25N06 60 0.065 T0-220 25 90 985 
STP25N06FI 60 0.065 ISOWATT220 16 40 985 

STP30N05 50 0.050 T0-220 30 105 993 
STP30N05FI 50 0.050 ISOWATT220 19 40 993 
STP30N06 60 0.050 T0-220 30 105 1001 
STP30N06FI 60 0.050 ISOWATT220 19 40 1001 
STP32N05La 50 0.055 T0-220 32 105 1009 

STP32N05LFia 50 0.055 ISOWATT220 19 40 1009 
STP32N06LI'I 60 0.055 T0-220 32 105 1017 
STP32N06LFic 60 0.055 ISOWATT220 19 40 1017 
STP33N10 100 0.060 T0-220 33 150 1025 
STP33N10FI 100 0.060 ISOWATT220 18 45 1025 

STP36N05L .. 50 0.040 T0-220 36 120 1033 
STP36N05LFII'I 50 0.040 ISOWATT220 21 40 1033 
STP36N06 60 0.040 T0-220 36 120 1041 
STP36N06FI 60 0.040 ISOWATT220 21 40 1041 
STP36N06L• 60 0.040 T0-220 36 120 1049 

STP36N06LFI11 60 0.040 ISOWATT220 21 40 1049 
STP40N05 50 0.035 T0-220 40 120 1057 
STP40N05FI 50 0.035 ISOWATT220 23 40 1057 
STP40N10 100 0.040 T0-220 40 150 1073 
STP40N10FI 100 0.040 ISOWATT220 22 45 1073 

STP50N05Lm 50 0.028 T0-220 50 200 1081 
STP50N05LFI • 50 0.028 ISOWATT220 24 40 1081 
STP50N06 60 0.028 T0-220 50 150 1089 
STP50N06FI 60 0.028 ISOWATT220 27 45 1089 
STP50N06L• 60 0.028 T0-220 50 200 1097 

For lo coni definrllon see introductory note • Logic level 
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SELECTION GUIDE BY- PART NUMBER 

Sales Type Voss Rosen (max) Package 
lo (cant) Ptol Page 

(V) (Q) (A) (W) 

STP50N06LFI • 60 0.028 ISOWATT220 24 40 1097 
STP53N05 50 0.025 T0-220 53 150 1105 
STP53N06 60 0.025 T0-220 53 150 1113 
STP55N05La 50 0.023 T0-220 55 150 1121 

STP55N05LFI • 50 0.023 ISOWATT220 30 45 1121 

STP55N06La 60 0.023 T0-220 55 150 1129 

STP55N06LFI • 60 0.023 ISOWATT220 30 45 1129 

STP60N05 50 0.020 T0-220 60 150 1137 
STP60N05FI 50 0.020 ISOWATT220 32 45 1137 

STP60N06 60 0.020 T0-220 60 150 1145 

STP60N06FI 60 0.020 ISOWATT220 32 45 1145 
STP60N06-1 6 60 0.016 T0-220 60 150 1153 

STV3N80 800 4.500 PowerS0-10 3.2 100 * 
STV4N60 600 2.500 PowerS0-10 4 100 * 
STV4N80 800 3.500 PowerS0-10 3.8 110 * 
STV4N100 1000 3.500 PowerS0-10 3.3 125 * 
STV5NA50 ... 500 1.600 PowerS0-10 5 100 * 
STV5NA80 ... 800 2.400 PowerS0-10 4.6 125 * 
STV6N40 400 1.000 PowerS0-10 6.3 100 * 
STV6N60 600 1.200 PowerS0-10 6.8 125 * 
STV8NA50 ... 500 0.850 PowerS0-10 8 125 * 
STV10N20 200 0.400 PowerS0-10 10 100 * 
STV10N40 400 0.550 PowerS0-10 10 125 * 
STV18N20 200 0.180 PowerS0-10 18 125 * 
STV33N10 100 0.060 PowerS0-10 33 150 * 
STV36N06 60 0.040 PowerS0-10 36 120 * 
STV40N05 50 0.035 PowerS0-10 40 120 * 
STV40N10 100 0.040 PowerS0-10 40 150 * 
STV50N05 50 0.028 PowerS0-10 50 150 * 
STV50N06 60 0.028 PowerS0-10 50 150 * 
STV60N05 50 0.020 PowerS0-10 60 150 * 
STV60N05-16 50 0.016 PowerS0-10 60 150 * 
STV60N06 60 0.020 PowerS0-10 60 150 * 
STW8N80 800 1.200 T0-247 8.2 180 405 
STW12N60 600 0.600 T0-247 12 180 421 

STW14N50 500 0.450 T0-247 14.1 180 429 
STW15N50 500 0.400 T0-247 15 180 437 
STW33N20 200 0.085 T0-247 33 180 453 
STW55N10 100 0.030 T0-247 55 200 469 
STW60N10 100 0.025 T0-247 60 200 477 
STW75N06 60 0.014 T0-247 75 200 501 
STW80N05 50 0.012 T0-247 80 200 509 

For lo cant definition see rntroductory note .A High switchinq speed and low qate charge • Logrc level *Available on request 
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SELECTION GUIDE: BY PACKAGE 

ISO TOP 

Voss Roson (max) lo cont Ptot (V) 
(Q) 

Sales Type 
(A) (W) Page 

1000 0.700 STE16N100 16 400 283 
1000 0.770 STE15N100 15 400 277 
800 0.400 STE22N80 22 400 289 
600 0.150 STE38N60 38 450 307 
550 0.120 STE40N55 40 450 * 
500 0.100 STE47N50 47 450 319 
500 0.110 STE45N50 45 450 313 
500 0.140 STE36N50 36 410 301 
500 0.200 STE26N50 26 300 295 
400 O.D75 STE50N40 50 450 325 

200 0.021 STE100N20 100 450 331 
100 0.007 STE180N10 180 450 349 
100 0.009 STE150N10 150 410 337 
50 0.004 STE250N05 250 450 355 
50 0.006 STE180N05 180 360 343 

For lo cant defmit1on see introductory note * Available on request 
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SELECTION GUIDE: BY PACKAGE 

ISOWATT218 

"' "~ 
0 

3 
2 

1 

Voss Roson (max) lo cont Ptot (V) (Q) Sales Type 
(A) (W) 

Page 

1000 2.000 STH6N100FI 3.7 70 389 
1000 3.500 STHV102FI 2.6 60 525 

900 1.400 STH7N90FI 4.5 70 397 

900 2.400 STH5N90FI 3.5 60 377 
900 3.200 STH4N90FI 2.7 55 369 

800 1.000 STH9N80FI 5.6 70 413 

800 1.200 STH8N80FI 5.1 70 405 

800 2.000 STHV82FI 3.6 60 517 

800 2.400 STH5NA80FI .a. 3.5 60 849 

800 3.000 STH4N80FI 2.8 55 361 

600 0.600 STH12N60FI 7 70 421 

500 0.400 STH15N50FI.a. 9.3 70 437 
500 0.400 IRFP450FI 9 70 243 

500 0.450 STH14N50FI.a. 8.8 70 429 
450 0.400 IRFP451FI 9 70 * 
400 0.300 IRFP350FI 10 70 235 
250 0.110 STH26N25FI 16 70 445 
200 0.085 STH33N20FI 20 70 453 
200 0.180 IRFP240FI 12 55 163 
100 0.025 STH60N10FI 38 80 447 

100 0.030 STH55N10FI 34 80 469 
100 0.040 STH45N10FI 27 65 461 
100 0.055 IRFP150FI 23 65 223 
60 0.014 STH75N06FI 50 80 501 
60 0.020 STH65N06FI 38 65 493 
50 0.012 STH80N05FI 52 70 509 
50 0.020 STH65N05FI 38 65 485 

For lo coni definition see introductory note & High switching speed and low gate charge * Available on request 
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SELECTION GUIDE: BY PACKAGE 

ISOWATT220 

eo 
t'J 

0 

3 
2 

1 

Voss Roson (max) lo cent Ptot (V) 
(Q) Sales Type (A) (W) 

Page 

1000 3.500 STP4N100FI 2.2 40 789 
1000 5.000 STP3N100FI 2 40 749 
900 2.400 STP5N90FI 2.8 40 861 
900 3.500 STP4N90FI 2.3 40 781 
900 4.500 STP3N90FI 1.9 40 741 

800 2.000 STP5N80FI 3.1 40 841 
800 2.400 STP5NA80FI ..t. 2.7 40 849 
800 3.000 BUZ80AFI 2.4 40 127 
800 4.000 BUZ80FI 2.1 40 119 
800 7.000 STP2N80FI 1.5 35 701 

600 1.200 STP6N60FI 3.8 40 885 
600 1.600 STP5N60FI 3.4 40 833 
600 2.200 STP3N60FI 2.7 35 717 
600 2.500 MTP3N60FI 2.5 35 255 
600 3.500 STP2N60FI 2.2 35 693 

500 0.850 IRF840FI 4.5 40 207 
500 0.850 STP8NA50FI ..t. 4.5 40 201 
500 1.100 STP6N50FI 3.8 40 877 
500 1.500 IRF830FI 3 35 199 
500 1.600 STP5NA50FI ..t. 3.1 35 829 

500 1.600 STP5N50FI 3 35 821 
500 3.000 IRF820FI 2.2 35 193 
500 4.000 IRF822FI 1.9 35 193 
450 0.850 IRF841 Fl 4.5 40 207 
450 1.500 IRF831 Fl 3 35 199 

400 0.550 IRF740FI 5.5 40 185 

400 1.000 IRF730FI 3.5 35 177 

400 1.800 IRF720FI 3 35 169 

400 2.100 STP4N40FI 3 35 765 

300 1.400 STP5N30FI 3 35 805 

For lo cant definition see mtroductory note & High sw1tching speed and low gate charge 
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SELECTION GUIDE: BY PACKAGE 

ISOWATT 220 (Cont'd) 

Voss Roson (max) lo cont Ptot (V) 
(Q) 

Sales Type 
{A) {W) Page 

300 1.400 STP5N30LFI • 3.5 35 813 

200 0.180 IRF640FI 10 40 163 
200 0.400 IRF630FI 6 35 159 
200 0.650 STP7N20FI 4.5 30 893 

200 0.800 IRF620FI 4 30 153 

100 0.040 STP40N10FI 22 45 1073 

100 0.060 STP33N10FI 18 45 1025 

100 0.077 IRF540FI 16 45 147 
100 0.120 STP20N1 OLFI • 12 40 953 
100 0.120 STP20N10FI 12 40 945 

100 0.140 STP18N10FI 11 40 929 

100 0.160 IRF530FI 10 40 135 
100 0.270 IRF520FI 7 35 135 

60 0.020 STP60N06FI 32 45 1145 

60 0.023 STP55N06LFI • 30 45 1129 

60 0.028 STP50N06FI 27 45 1089 

60 0.028 STP50N06LFI • 24 40 1097 

60 0.040 STP36N06FI 21 40 1041 

60 0.040 STP36N06LFI • 21 40 1049 

60 0.050 STP30N06FI 19 40 1001 

60 0.055 STP32N06LFI • 19 40 1017 

60 0.065 STP25N06FI 16 40 985 
60 0.085 STP20N06FI 13 35 937 

60 0.085 STP21 N06LFI • 14 35 969 
60 0.150 STP15N06LFI • 10 35 921 

60 0.150 MTP3055EFI 10 35 271 
50 0.020 STP60N05FI 32 45 1137 
50 0.023 STP55N05LFI • 30 45 1121 
50 0.028 IRFZ40FI 27 45 249 
50 0.028 STP50N05LFI • 24 40 1081 

50 0.035 STP40N05FI 23 40 1057 
50 0.040 BUZ11 Fl 21 40 77 

50 0.040 STP36N05LFI • 21 40 1033 
50 0.050 STP30N05FI 19 40 993 
50 0.055 STP32N05LFI • 19 40 1009 

50 0.065 STP25N05FI 16 40 977 
50 0.085 STP21 N05LFI • 14 35 961 
50 0.100 BUZ71FI 12 35 95 
50 0.120 BUZ71AFI 11 35 101 
50 0.150 STP15N05LFI • 10 35 913 

.. 
For lo cant defimt1on see mtroductory note • Log1c level 

-------------------------- ~~~i~~~~~~~~ --------------------------
30 



SELECTION GUIDE: BY PACKAGE 

ISOWATT221 

2 

Voss Rosen (max) lo cont Ptat (V) 
(Q) 

Sales Type 
(A) (W) 

Page 

1000 4.000 STP4N100XI 2 35 797 
1000 6.000 STP3N100XI 1.6 30 757 
800 2.400 STP5N80XI 2.6 35 853 
800 3.500 STP4N80XI 2 30 773 

800 4.500 STP3N80XI 1.7 28 733 
600 2.500 STP3N60XI 2.4 28 725 
500 0.850 STP8N50XI 4.5 35 205 
500 4.000 STP3N50XI 1.7 25 709 

For lo cont definition see mtroductory note 
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SELECTION GUIDE: BY PACKAGE 

SOT-82 

,, ~' SOT-194 
1 2 OPTION 

1 2 

Voss Roson (max) lo cont Ptot (V) 
(Q) 

Sales Type (A) (W) 
Page 

800 7.000 STK2N80 2.1 70 549 

600 8.000 STK2N60 1.7 50 541 

500 3.800 STK3N50 2.7 60 557 

500 6.000 STK2N50 2 50 533 
400 2.200 STK4N40 3.7 60 581 

300 1.400 STK4N30 4.2 50 565 

300 1.400 STK4N30L• 4.2 50 565 

200 0.700 STK6N20 6 60 589 

100 0.110 STK17N10 17 65 637 

100 0.120 STK16N10L• 16 65 629 

100 0.140 STK14N10 14 65 621 

100 0.300 STK9N10 9 50 597 

60 0.055 STK23N06L• 23 65 677 

60 0.065 STK22N06 22 65 699 

60 0.085 STK18N06 18 60 645 

60 0.085 STK18N06L • 18 60 653 

60 0.120 STK14N06 14 50 613 
60 0.150 STK12N06L• 12 50 605 
60 0.150 STK3055E 12 50 685 
50 0.055 STK23N05L• 23 65 677 

50 0.065 STK22N05 22 65 661 
50 0.085 STK18N05 18 60 653 
50 0.085 STK18N05L • 18 60 653 
50 0.120 STK14N05 14 50 613 
50 0.150 STK12N05L • 12 50 605 

For lo cant definition see introductory note • Logtc level 
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SELECTION GUIDE: BY PACKAGE 

T0-218 

~ 

0 

3 
2 

1 

Voss Roson (max) lo cont Ptot (V) (Q) Sales Type (A) (W) 
Page 

1000 2.000 STH6N100 6 180 389 
1000 3.500 STHV102 4.2 150 525 
900 1.400 STH7N90 7.5 180 397 
900 2.400 STH5N90 5.3 150 377 
900 3.200 STH4N90 4.2 125 369 

800 1.000 STH9N80 9 180 413 
800 1.200 STH8N80 8.2 180 405 
800 2.000 STHV82 5.5 150 517 
800 2.400 STH6NA80 5.8 150 385 
800 3.000 STH4N80 4.3 125 361 

600 0.600 STH12N60 12 180 421 
500 0.400 STH15N50 A 15 180 437 
500 0.400 IRFP450 14 180 * 
500 0.450 STH14N50 A 14.1 180 429 
450 0.400 IRFP451 14 180 * 
400 0.300 IRFP350 16 18 235 
250 0.110 STH26N25 26 180 445 
200 0.085 STH33N20 33 180 453 
200 0.180 IRFP240 20 150 229 
100 0.025 STH60N10 60 200 447 

100 0.030 STH55N10 55 200 469 
100 0.040 STH45N10 45 180 461 
100 0.055 IRFP150 40 180 223 
60 0.014 STH75N06 75 200 501 
60 0.020 STH65N06 65 180 493 

50 0.012 STH80N05 80 200 509 
50 0.020 STH65N05 65 180 485 

For lo cant definttton see mtroductory note A Htgh swttching speed and low gate charge *Available on request 
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SELECTION GUIDE: BY PACKAGE 

T0-220 

~ 
0 

3 
2 

1 

Voss Roson (max) lo cont Ptot (V) 
(Q) 

Sales Type (A) (W) Page 

1000 3.500 STP4N100 4 125 789 
1000 5.000 STP3N100 3.5 100 749 
900 2.400 STP5N90 5 125 861 
900 3.500 STP4N90 3.6 100 781 
900 4.500 STP3N90 3.2 100 741 

800 2.000 STP5N80 5.5 125 841 
800 2.400 STP5NA80.a. 4.8 125 849 
800 3.000 BUZ80A 3.8 100 127 
800 4.000 BUZ80 3.4 100 119 
800 7.000 STP2N80 2.4 90 701 

600 1.200 MTP6N60 6.8 125 263 
600 1.600 STP5N60 5.6 100 833 
600 2.200 IRFBC30 4.3 100 215 
600 2.500 MTP3N60 3.9 100 255 
600 3.500 STP2N60 2.9 70 693 

500 0.850 STP8NA50.a. 8 125 901 
500 0.850 IRF840 8 125 207 
500 1.100 STP6N50 6 100 877 
500 1.500 IRF830 4.5 100 199 
500 1.600 STP5NA50.a. 5 100 829 

500 1.600 STP5N50 4.5 100 821 
500 3.000 IRF820 3 75 193 
500 4.000 IRF822 2.8 75 193 
450 0.850 IRF841 8 125 207 
450 1.500 IRF831 4.5 100 199 

400 0.550 IRF740 10 125 185 
400 1.000 IRF730 5.5 100 177 
400 1.800 IRF720 4.2 75 169 
400 2.100 STP4N40 4 75 765 
400 2.500 BUZ76A 3.8 75 113 

For lo coni definition see introductory note A High swilching speed and low gate charge 
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SELECTION GUIDE: BY PACKAGE 

T0-220 (Cont'd) 

Voss Rosen (max) lo cont Ptet (V) 
(Q) Sales Type 

(A) (W) Page 

300 1.400 STP5N30 5 75 805 
300 1.400 STP5N3QL., 5 75 813 
250 1.100 STP6N25 6 75 869 
200 0.180 IRF640 18 125 163 
200 0.400 IRF630 10 100 159 

200 0.650 STP7N20 7 75 893 
200 0.800 IRF620 5 70 153 
100 0.040 STP40N10 40 150 1073 
100 0.060 STP33N10 33 150 1025 
100 0.077 IRF540 30 150 147 

100 0.100 BUZ21 21 105 89 
100 0.120 STP20N10 20 105 945 
100 0.120 STP20N10L • 20 105 953 
100 0.140 STP18N10 18 90 929 
100 0.160 IRF530 16 90 141 

100 0.250 BUZ72A 11 70 107 
100 0.270 IRF520 10 70 135 
60 0.016 STP60N06-16 60 150 1153 
60 0.020 STP60N06 60 150 1145 
60 0.023 STP55N06L• 55 150 1129 

60 0.025 STP53N06 53 150 1113 
60 0.028 STP50N06 50 150 1089 
60 0.028 STP50N06L• 50 200 1097 
60 0.040 STP36N06L• 36 120 1049 
60 0.040 STP36N06 36 120 * 
60 0.050 STP30N06 30 105 1001 
60 0.055 STP32N06L• 32 105 1017 
60 0.065 STP25N06 25 90 985 
60 0.085 STP20N06 20 80 937 
60 0.085 STP21N06L• 21 80 969 

60 0.150 MTP3055E 14 70 271 
60 0.150 STP15N06L• 15 70 921 
50 0.020 STP60N05 60 150 1137 
50 0.023 STP55N05L• 55 150 1121 
50 0.025 STP53N05 53 150 1105 

50 0.028 STP50N05L• 50 200 1081 
50 0.028 IRFZ40 50 150 249 
50 0.035 STP40N05 40 120 1057 
50 0.040 BUZ11 36 120 77 
50 0.040 STP36N05L• 36 120 1033 

For lo cent definition see introductory note • Logic level * Available on request 
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SELECTION GUIDE: BY PACKAGE 

T0-220 (Cont'd) 

Voss Rosen (max) lo cont Pte! (V) 
(Q) 

Sales Type (A) (W) 
Page 

50 0.050 STP30N05 30 105 993 

50 0.055 BUZ11A 27 90 83 

50 0.055 STP32N05L • 32 105 1009 

50 0.065 STP25N05 25 90 977 

50 0.070 BUZ10 20 80 71 

50 0.085 STP21N05L • 21 80 961 

50 0.100 BUZ71 18 80 95 

50 0.120 BUZ71A 13 40 101 

50 0.150 STP15N05L • 15 70 913 

For ID cant def1nll1an see Introductory note • Log 1c level 

T0-247 

~0 
0 

3 
2 

t 

Voss Rosen (max) lo cont Pte! (V) 
(Q) 

Sales Type (A) (W) 
Page 

800 1.200 STW8N80 8.2 180 405 
600 0.600 STW12N60 12 180 421 
500 0.400 IRFW450 14 180 243 
500 0.400 STW15N50 15 180 437 
500 0.450 STW14N50 14.1 180 429 

200 0.085 STW33N20 33 180 453 
100 0.025 STW60N10 60 200 447 
100 0.030 STW55N10 55 200 469 
60 0.014 STW75N06 75 200 501 
50 0.012 STW80N05 80 200 509 

For lo cant defm1t1on see mtroductory note 
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SELECTION GUIDE: BY PACKAGE 

PowerS0-10 

~ 1 

Voss Roson (max) lo cont Ptot (V) 
(Q) Sales Type 

(A) (W) 
Page 

1000 3.500 STV4N100 3.3 125 ... 

800 2.400 STV5NA80 A 4.6 125 * 
800 3.500 STV4N80 3.8 110 ... 

800 4.500 STV3N80 3.2 100 ... 
600 1.200 STV6N60 6.8 125 ::: 

600 2.500 STV4N60 4 100 * 
500 0.850 STV8NA50 A 8 125 ... 

500 1.600 STV5NA50 A 5 100 ::· 

400 0.550 STV10N40 10 125 ... 
400 1.000 STV6N40 6.3 100 ... 

200 0.180 STV18N20 18 125 ... 

200 0.400 STV10N20 10 100 ... 

100 0.040 STV40N10 40 150 ... 

100 0.060 STV33N10 33 150 ... 

60 0.020 STV60N06 60 150 ::: 

60 0.028 STV50N06 50 150 ::~ 

60 0.040 STV36N06 36 120 * 
50 0.016 STV60N05-16 60 150 ... 

50 0.020 STV60N05 60 150 ... 

50 0.028 STV50N05 50 150 * 
50 0.035 STV40N05 40 120 ::: 

For lo coni def~nit1on see Introductory note .6. High sw1tch1ng speed and low gate charge • Available on request 
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SELECTION GUIDE: LOGIC LEVEL 

Voss Roson(max) Package Sales Type lo cont Ptot Page 
(V) (Q) (A) (W) 

300 1.400 SOT-82 STK4N30L 4 50 565 
300 1.400 T0-220 STP5N30L 4.5 72 813 

300 1.400 ISOWATI220 STP5N30LFI 4.5 33 813 

100 0.120 SOT-82 STK16N10L 16 65 629 

100 0.120 T0-220 STP20N10L 20 105 953 

100 0.120 ISOWATI220 STP20N1 OLFI 12 40 953 

60 0.023 T0-220 STP55N06L 55 150 1129 

60 0.023 ISOWATI220 STP55N06LFI 30 45 1129 

60 0.028 T0-220 STP50N06L 50 200 1097 

60 0.028 ISOWATI220 STP50N06LFI 24 40 1097 

60 0.040 T0-220 STP36N06L 36 120 1049 

60 0.040 ISOWATI220 STP36N06LFI 21 40 1049 

60 0.055 SOT-82 STK23N06L 23 65 677 

60 0.055 T0-220 STP32N06L 32 105 1017 

60 0.055 ISOWATI220 STP32N06LFI 19 40 1017 

60 0.085 SOT-82 STK18N06L 18 60 653 

60 0.085 T0-220 STP21N06l 21 80 969 

60 0.085 ISOWATI220 STP21 N06LFI 14 35 969 

60 0.150 SOT-82 STK12N06L 12 50 605 

60 0.150 T0-220 STP15N06L 15 70 921 

60 0.150 ISOWATI220 STP15N06LFI 10 35 921 

50 0.023 T0-220 STP55N05L 55 150 1121 

50 0.023 ISOWATI220 STP55N05LFI 30 45 1121 

50 0.028 T0-220 STP50N05L 50 200 1081 

50 0.028 ISOWATI220 STP50N05LFI 24 40 1081 

50 0.040 T0-220 STP36N05L 36 120 1033 

50 0.040 ISOWATI220 STP36N05LFI 21 40 1033 

50 0.055 SOT-82 STK23N05L 23 65 677 
50 0.055 T0-220 STP32N05L 32 105 1009 
50 0.055 ISOWATI220 STP32N05LFI 19 40 1009 

50 0.085 SOT-82 STK18N05L 18 60 653 
50 0.085 T0-220 STP21N05L 21 80 961 
50 0.085 ISOWATI220 STP21 N05LFI 14 35 961 
50 0.150 SOT-82 STK12N05L 12 50 605 
50 0.150 T0-220 STP15N05L 15 70 913 
50 0.150 ISOWATI220 STP15N05LFI 10 35 913 

For lo coni definition see introductory note 
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CROSS REFERENCE 

INDUSTRY SGS-THOMSON SGs-THOMSON INDUSTRY SGS-THOMSON SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 

2N7054 IRFP150 APT40M75JN STE50N40 
2N7055 STH33N20 APT40M90JN STE50N40 
2N7058 IRFP450 APT801R2BN STH8N80 
2SK724 STH14N50 APT801R4BN STH8N80 
2SK725 IRFP450 APT802R4BN STHV82 

2SK727 STH5N90 APT802R8BN STH4N80 
2SK903 BUZBOFI APT901R3BN STH7N90 
2SK904 BUZBO APT902R4BN STH5N90 
2SK905 STH65N05 APT902RBN STH7N90 
2SK906 IRFP150 APT904RBN STH4N90 

2SK949 IRF840FI APT1 002R4BN STH6N100 
2SK951 STP2N80FI APT1002RBN STH6N100 
2SK952 STP2N80 APT1 004R2BN STHV102 
2SK952-01 STP2N80 APT1004RBN STHV102 
2SK954 STH4N80 APT4030BN IRFP350 

2SK955 STHV82 APT4540BN IRFW450 
2SK956 STH8N80 APT5010JN STE47N50 
2SK956-01 STH8N80 APT5012JN STE45N50 
2SK960 STP3N90FI APT5040BN STW15N50 
2SK961 STP3N90 APT5050BN STW15N50 

2SK962 STH7N90 APT5085BN STW15N50 
2SK1010-01 STP5N50 APT6015JN STE38N60 
2SK1016-01 STH14N50 APT6018JN STE38N60 
2SK1018-01 IRFP450 APT6060BN STH12N60 
2SK1023 BUZBO APT6070BN STH12N60 

2SK1023-01 BUZBO APT8030JN STE22NBO 
2SK1024 STP3N90 APT8035JN STE22N80 
2SK1024-01 STP3N90 APT8090BN STH9N80 
2SK1081 STHV82 APT10050JN STE16N100 
2SK1081-01 STHV82 BUK416-1 OOOAE STE15N100 

2SK1082 STH5N90 BUK416-1000BE STE15N100 
2SK1082-01 STH5N90 BUK416-1 OOAE STE150N10 
2SK1105 STH4N80FI BUK416-100BE STE150N10 
2SK1384 STHV82FI BUK416-200AE STE100N20 
2SK1385 STH8N80FI BUK416-200BE STE100N20 

2SK1385-01 STHBNBOFI BUK417-500AE STE45N50 
2SK1503-01 IRF840 BUK417-500BE STE36N50 
2SK1507-01 STP6N60FI BUK426-1 OOOA STHV102FI 
2SK1511 STH6N100 BUK426-100A IRFP150FI 
2SK1512 STH7N90 BUK426-100B IRFP150FI 

2SK1547-01 BUZBOFI BUK426-200A IRFP240FI 
2SK1548 STP3N90FI BUK426-200B IRFP240FI 
2SK1550 STP5N60FI BUK426-800A STH4N80FI 
APT20M40JN STE100N20 BUK426-8008 STH4N80FI 
APT20M45JN STE100N20 BUK428-1000A STH6N100FI 
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INDUSTRY SGS·THOMSON SGS·THOMSON INDUSTRY SGS-THOMSON SGS·THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 

8UK428-1 0008 STH6N100FI 8UK452-100A BUZ72A 
8UK428-5008 IRFP450FI 8UK452-1008 IRF520 
8UK428-800A STH8N80FI 8UK452-60A MTP3055E 
8UK428-8008 STHV82FI 8UK452-608 MTP3055E 
8UK436·1 OOOA STHV102 8UK453·100A IRF530 

8UK436-1 OOA IRFP150 8UK453-1 008 IRF530 
8UK436-1008 IRFP150 BUK453-60A STP20N06 
8UK436-200A IRFP240 8UK453-608 STP20N06 
8UK436·2008 IRFP240 8UK454-200A IRF630 
8UK436-800A STH4N80 8UK454-2008 IRF630 

8UK436-8008 STH4NBO 8UK454-4008 STP4N40 
8UK437-5008 STH14N50 BUK454-5008 IRF820 
8UK438-1 OOOA STH6N100 8UK454-6008 STP2N60 
BUK438-1 0008 STH6N100 BUK454-800A STP2N80 
8UK438-5008 STH14N50 8UK454-8008 STP2N80 

8UK438-800A STH8N80 8UK455-1 OOA IRF540 
8UK438-8008 STHV82 8UK455-1 008 8UZ21 
8UK439-60A STH75N06 8UK455-200A IRF640 
8UK442-1 OOA IRF520FI BUK455-2008 IRF640 
8UK442-1 008 IRF520FI 8UK455-4008 IRF730 

8UK442-60A MTP3055EFI 8UK455-5008 IRF830 
8UK442-60B MTP3055EFI 8UK455-600B MTP3N60 
8UK443-1 OOA IRF530FI 8UK455-60A STP36N06 
8UK443-1008 IRF530FI 8UK455-608 STP36N06 
8UK443-60A STP20N06FI 8UK456-1000A STP4N100 

8UK443-608 STP20N06FI 8UK456-10008 STP3N100 
8UK444-400B STP4N40FI BUK456-1 008 IRF540 
8UK444-5008 IRF820 8UK456-200A IRF640 
8UK444-6008 STP2N60FI 8UK456-2008 IRF640 
8UK444-800A STP2N80FI 8UK456-60A STP50N06 

8UK444-8008 STP2N80FI 8UK456-608 STP50N06 
8UK445-1 OOA IRF540FI 8UK456-800A 8UZ80A 
8UK445-1 008 IRF540FI 8UK456-8008 8UZ80 
8UK445-200A IRF640FI BUK457-400B IRF740 
8UK445-2008 IRF640FI 8UK457-5008 IRF840 

8UK445-400B IRF730FI BUK457-6008 MTP6N60 
8UK445-5008 IRF830FI 8UK472-100A IRF520FI 
BUK445-600B STP3N60FI BUK472-1008 IRF520FI 
8UK445-60A STP36N06 8UK472-60A MTP3055EFI 
8UK445-608 STP36N06FI 8UK472-608 MTP3055EFI 

8UK446-1 OOOA STP4N100FI 8UK473-100A IRF530FI 
8UK446-1 0008 STP3N100FI 8UK473-60A STP20N06FI 
8UK446-800A 8UZ80AFI BUK473-60B STP20N06FI 
8UK446-8008 8UZ80FI 8UK474-4008 STP4N40FI 
8UK451-100A IRF520 BUK474-500B IRFB20FI 
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INDUSTRY SGS-THOMSON SGS-THOMSON INDUSTRY SGS-THOMSON SGS-THOMSON 

STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 

8UK474-6008 STP2N60FI 8UZ12AL STP40N05L 
8UK474-800A STP2N80FI 8UZ20 8UZ72A 
8UK474-8008 STP2N80FI 8UZ21 8UZ21 
8UK475-1 OOA IRF540FI 8UZ22 STP33N10 
8UK475-1 008 IRF540FI 8UZ30A IRF640 

8UK475-200A IRF640FI BUZ31 IRF640 
8UK475-2008 IRF640FI 8UZ32 IRF630 
8UK475-400B IRF730FI 8UZ41A IRF830 
BUK475-500B IRF830FI 8UZ42 STP5N50 
8UK475-6008 STP3N60FI 8UZ50A STP3N100 

BUK475-60A STP36N06FI 8UZ508 STP3N100 
8UK475-608 STP36N06FI 8UZ50C STP3N100 
8UK476-1 OOOA STP4N100FI BUZ60 IRF730 
8UK476-1 0008 STP3N100FI 8UZ70 MTP3055E 
8UK476-800A BUZBOAFI BUZ?OL STP15N06L 

8UK542-60A STP15N06LFI BUZ71 BUZ71 
BUK542-60B STP15N06LFI 8UZ71A 8UZ71A 
BUK543-60A STP20N06FI 8UZ71AFI 8UZ71AFI 
8UK543-608 STP20N06FI BUZ71AL STP21N05L 
8UK545-100B STP20N1 OLFI 8UZ71FI 8UZ71FI 

8UK545-60A STP36N06LFI BUZ71L STP21N05L 
8UK552-60A STP15N06L 8UZ71S2 STP20N06 
8UK552-608 STP15N06L 8UZ72 IFR530 
8UK553-60A STP21N06L 8UZ72A IRF530 
BUK553-608 STP21N06L 8UZ73 IRF630 

8UK555-1 008 STP20N10L 8UZ74 IRF820 
8UK555-60A STP36N06L 8UZ76A 8UZ76A STP4N40 
8UK556-60A STP55N06L 8UZ80 8UZ80 
8UK572-60A STP15N06LFI 8UZ80A 8UZ80A 
8UK572-608 STP15N06LFI 8UZ80AFI 8UZ80AFI 

8UK573-60A STP32N06LFI 8UZ80FI BUZBOFI 
8UK573-608 STP21 N06LFI 8UZ307 STH4N80 
8UK575-1 008 STP20N10LFI 8UZ308 STH4N80 
8UK575-60A STP36N06LFI 8UZ310 STHV102 
8UZ10 8UZ10 BUZ311 STHV102 

8UZ10A 8UZ71A BUZ323 IRFP350 
8UZ10L STP32N05L 8UZ325 IRFP350 
8UZ10S2 STP25N06 8UZ326 IRFP350 
8UZ11 STP36N06 8UZ11 8UZ330 STH14N50 
BUZ11A BUZ11A STP30N05 8UZ331 STH14N50 

8UZ11AL STP32N05L 8UZ332A STH12N60 
8UZ11FI 8UZ11 Fl 8UZ338 STH15N50 
8UZ11S2 STP36N06 8UZ339 STH14N50 
8UZ12 IRFZ40 8UZ341 STH33N20 
8UZ12A IRFZ40 8UZ345 STH55N10 
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INDUSTRY SGS-THOMSON SGS-THOMSON INDUSTRY SGS-THOMSON SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 

BUZ346 STHBON05 IRF641 Fl IRF640FI 
BUZ347 STH65N05 IRF642 IRF640 
BUZ349 IRFP150 IRF643 IRF640 
BUZ350 STH33N20 IRF720 IRF720 STP4N40 
BUZ351 IRFP350 IRF720FI IRF720FI 

BUZ353 STH14N50 IRF721 IRF720 STP4N40 
BUZ355 STHBNBO IRF722 IRF720 STP4N40 
BUZ356 STHV82 IRF723 IRF720 STP4N40 
BUZ357 STH6N100 IRF730 IRF730 
BUZ358 STH6N100 IRF730FI IRF730FI 

IRF510 IRF520 IRF731 IRF730 
IRF511 IRF520 IRF732 IRF730 
IRF512 IRF520 IRF733 IRF730 
IRF513 IRF520 IRF740 IRF740 
IRF520 IRF520 IRF740FI IRF740FI 

IRF520FI IRF520FI IRF741 IRF740 
IRF521 IRF520 IRF742 IRF740 
IRF522 IRF520 IRF743 IRF740 
IRF523 IRF520 IRF820 IRF820 
IRF530 IRF530 STP18N10 IRF820FI IRF820FI 

IRF530FI IRF530FI IRF821 IRF820 
IRF531 IRF530 IRF822 IRF822 IRF820 
IRF532 IRF530 IRF822FI IRF822FI 
IRF533 IRF530 IRF823 IRF820 
IRF540 IRF540 IRF830 IRF830 

IRF540FI IRF540FI IRF830FI IRF830FI 
IRF541 IRF540 IRF831 IRF831 IRF830 
IRF542 IRF540 IRF831 Fl IRF831 Fl IRF830FI 
IRF543 IRF540 IRF832 IRF830 
IRF614 STP5N30 IRF833 IRF830 

IRF620 IRF620 IRF840 IRF840 
IRF620FI IRF620FI IRF840FI IRF840FI 
IRF621 IRF620 IRF841 IRF841 IRF840 
IRF622 IRF620 IRF841 Fl IRF841 Fl IRF840FI 
IRF623 IRF620 IRFB42 IRF842 IRFB40 

IRF624 STP5N30 IRF843 IRF840 
IRF630 IRF630 IRFBC20 STP2N60 
IRF630FI IRF630FI IRFBC30 IRFBC30 
IRF631 IRF630 IRFBC32 MTP3N60 
IRF632 IRF630 IRFBC40 MTP6N60 

IRF633 IRF630 IRFBC42 STP5N60 
IRF634 STP5N30 IRFBE20 STP2N80 
IRF640 IRF640 IRFBE22 STP2N80 
IRF640FI IRF640FI IRFBE30 BUZ80A 
IRF641 IRF640 IRFBE32 BUZ80 
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INDUSTRY SGS-THOMSON SGS-THOMSON INDUSTRY SGS-THOMSON SGS-THOMSON 

STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 

IRFBF20 STP3N90 IRFP452 STW14N50 
IRFBF22 STP3N90 IRFP453 IRFP450 
IRFBF30 STP4N90 IRFPC50 STW12N60 STH12N60 
IRFBF32 STP3N90 IRFPE30 STH4N80 
IRFBG20 STP3N100 IRFPE40 STHV82 

IRFBG22 STP3N100 IRFPE42 STHV82 
IRFBG30 STP3N100 IRFPE50 STW8N80 STH8N80 
IRFBG32 STP3N100 IRFPE52 STW8N80 STH8N80 
IRFI530 IRF530FI IRFPF30 STH4N90 
IRFI540 IRF540FI IRFPF40 STH5N90 

IRFI630 IRF630FI IRFPF42 STH4N90 
IRFI640 IRF640FI IRFPF50 STH7N90 
IRFI730 IRF730FI IRFPF52 STH7N90 
IRFI740 IRF740FI IRFPG30 STHV102 
IRFI820 IRF820FI IRFPG40 STHV102 

IRFI830 IRF830FI IRFPG42 STHV102 
IRFI840 IRF840FI IRFPG50 STH6N100 
IRFIP044 STH65N06FI IRFPG52 STH6N100 
IRFIP054 STH75N06FI STW75N06 IRFS150 IRFP150FI 
IRFIP150 IRFP150FI IRFS240 IRFP240FI 

IRFIP240 IRFP240FI IRFS242 IRFP240FI 
IRFIP250 STH33N20FI IRFS350 IRFP350FI 
IRFIP350 IRFP350FI IRFS450 IRFP450FI 
IRFIZ24 STP20N06FI IRFS451 IRFP451 Fl 
IRFIZ34 STP30N06FI IRFW450 IRFW450 

IRFIZ44 STP50N06FI IRFZ20 BUZ71 
IRFP044 STH65N06 IRFZ22 BUZ71A 
IRFP054 STW75N06 IRFZ24 STP20N06 
IRFP064 STW75N06 IRFZ25 STP20N06 
IRFP140 IRFP150 IRFZ30 STP30N05 

IRFP150 IRFP150 STW55N10 IRFZ32 BUZ11A 
IRFP150 IRFP150 IRFZ34 STP30N06 
IRFP150FI IRFP150FI IRFZ35 STP25N06 
IRFP240 IRFP240 IRFZ40 IRFZ40 
IRFP240FI IRFP240FI IRFZ40FI IRFZ40FI 

IRFP250 STW33N20 IRFZ42 IRFZ40 
IRFP254 STH26N25 IRFZ44 STP50N06 
IRFP264 STH26N25 IRFZ45 STP36N06 
IRFP350 IRFP350 IRFZ48 STP60N06-16 
IRFP350FI IRFP350FI IRL530 STP20N10L 

IRFP448 STW14N50 IRLZ14 STP15N06L 
IRFP450 IRFP450 STW15N50 IRLZ24 STP21N06L 
IRFP450FI IRFP450FI IRLZ34 STP32N06L STP36N06L 
IRFP451 IRFP451 STW15N50 IRLZ44 STP50N06L 
IRFP451FI IRFP451FI IXT36N50 STE45N50 
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INDUSTRY SGS-THOMSON SGS-THOMSON INDUSTRY SGS-THOMSON SGS-THOMSON 

STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 

IXTH5N100 STH6N100 IXTP7N50 IRF840 
IXTH5N100A STH6N100 IXTP7N50A IRF840 
IXTH6N80 STHV82 MTA2N60E STP3N60FI 
IXTH6N80A STH8N80 MTA4N50E IRF830FI 
IXTH6N90 STH5N90 MTA4N60E STP6N60FI 

IXTH6N90A STH7N90 MTA5N50E IRF840FI 
IXTH1 ON60 STH12N60 MTA6N40E IRF740FI 
IXTH10N60A STH12N60 MTA8N10E IRF520FI 
IXTH10N80 STH9N80 MTA11N10EL STP20N1 OLFI 
IXTH11N80 STH9N80 MTA15N06 STP20N06FI 

IXTH12N45 IRFP450 MTA3055E MTP3055EFI 
IXTH12N45A IRFP450 MTA30N06E STP50N06FI 
IXTH12N50 IRFP450 MTG20N20 STH33N20FI 
IXTH12N50A IRFP450 MTG4N100E STH6N100FI 
IXTH12N80 STH9N80 MTG7N60E STH12N60FI 

IXTH15N45 STW15N50 MTG9N50E IRFP450FI 
IXTH15N50A STW15N50 IRFP450 MTH5N1 00 STH6N100 
IXTH15N60 STH12N60 MTH6N1 00 STH6N100 
IXTN15N100 STE16N100 MTH6N90 STH4N90 
IXTN36N45 STE45N50 MTH7N50 STH14N50 

IXTH67N08 STH60N1 0 MTH8N60 STH12N60 
IXTH67N10 STH60N10 MTH8N90 STH7N90 
IXTN79N20 STE100N20 MTH13N50 IRFP450 
IXTP2N100 STP3N100 MTH15N20 IRFP240 
IXTP2N100A STP3N100 MTH15N35 IRFP350 

IXTP3N80 BUZ80 MTH15N40 IRFP350 
IXTP3N80A BUZ80 MTH25N10 IRFP150 
IXTP3N90 STP3N90 MTH30N20 STH33N20 
IXTP3N90A STP3N90 MTH40N05 STH65N05 
IXTP4N100 STP4N100 MTH40N06 STH65N06 

IXTP4N100A STP4N100 MTH40N10 STH55N10 
IXTP4N45 IRF830 IRF831 MTH50N05E STH65N05 
IXTP4N45A IRF830 IRF831 MTP2N60E STP2N60 
IXTP4N50 STP5N50 MTP2N85 STP3N90 
IXTP4N50A IRF830 MTP2N90 STP3N90 

IXTP4N60 MTP3N60 MTP3N100E STP4N100 
IXTP4N60A IRFBC30 MTP3N50E IRF820 
IXTP4N80 BUZBOA MTP3N60 MTP3N60 
IXTP4N80A STP5N80 MTP3N60E MTP3N60 
IXTP4N90 STP4N90 MTP3N60FI MTP3N60FI 

IXTP4N90A STP5N90 MTP4N40E STP4N40 
IXTP6N60 STP5N60 MTP4N50E IRF830 
IXTP6N60A MTP6N60 MTP4N80E BUZBOA 
IXTP7N45 IRF840 IRF841 MTP4N85 STP4N90 
IXTP7N45A IRF840 IRF841 MTP4N90 STP4N90 
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MTP5N20 IRF620 RFH10N45 STH14N50 
MTP5N40E IRF730 RFH10N50 STH14N50 
MTP6N60 MTP6N60 RFH12N40 IRFP350 
MTP6N60E MTP6N60 RFH25N20 IRFP240 
MTP7N20 IRF620 RFH35N08 IRFP150 

MTP8N20 IRF630 RFH35N10 IRFP150 
MTP10N10E BUZ72A RFH45N05 STH65N05 
MTP10N40E IRF740 RFH45N06 STH65N06 
MTP12N05E BUZ71A RFH75N05E STH80N05 
MTP12N10E IRF530 RFP3N45 IRF820 

MTP12N10EL STP20N10L RFP3N50 IRF820 
MTP12N20 IRF630 RFP4N100 STP4N100 
MTP15N05E BUZ71 RFP6N45 IRF830 
MTP15N05EL STP15N05L RFP6N50 IRF830 
MTP15N06E MTP3055E RFP7N40 IRF740 

MTP15N08EL STP18N1 0 RFP8N20 IRF630 
MTP15N15 IRF640 RFP12N10 IRF530 
MTP20N06 STP20N06 RFP12N10L STP20N10L 
MTP20N20E IRF640 RFP12N20 IRF640 
MTP25N05E STP25N06 RFP14N05 BUZ71 

MTP30N05E STP30N05 RFP14N05L STP15N05L 
MTP30N06EL STP36N06L RFP15N05 BUZ71 
MTP33N10E STP33N10 RFP15N05L STP15N05L 
MTP36N06 STP36N06 RFP15N06 MTP3055E 
MTP45N05E IRFZ40 RFP17N06L STP21N06L 

MTP50N05E IRFZ40 RFP18N10 STP18N10 
MTP50N06E STP50N06 RFP22N10 IRF540 
MTP50N06EL STP50N06L RFP25N05 STP30N05 
MTP3055A MTP3055E RFP25N05L STP40N05L 
MTP3055E MTP3055E RFP25N06 STP25N06 

MTP3055EFI MTP3055EFI RFP25N06L STP36N06L 
MTP3055EL STP15N06L RFP40N10 IRF520 
MTW4N80E STH4N80 RFP50N05 STP60N06 
MTW6N100 STH6N100 RFP50N05L STP55N05L 
MTW7N80E STW8N80 RFP50N06 STP60N06 

MTW8N60E STW12N60 RFP50N06L STP55N06L 
MTW14N50E STW15N50 SGSIP474 IRFP451FI 
MTW16N40E IRFP350 SGSIP475 IRFP451FI 
MTW22N20E IRFP240 SGSIP476 IRF740FI 
MTW32N20E STW33N20 SGSIP477 IRFP240FI 

MTW36N10E STW55N10 SGSIP479 STH14N50 
MTW45N10E STW55N10 SGSP201 STK9N10 
MTW54N05E STH80N05 SGSP202 STK9N10 
RFG40N10 IRFP150 SGSP211 STK9N10 
RFG50N05 STH65N05 SGSP217 STK6N20 
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SGSP219 STK3N50 SMP60N06-14 STP60N06-16 
SGSP221 STK14N05 SMP60N06-18 STP60N06-16 
SGSP222 STK14N05 SMW45N10 STH55N10 
SGSP230 STK3N50 SMW60N06-18 STH75N06 
SGSP231 STK3N50 SMW60N10 STW60N10 

SGSP232 STK3N50 SMW70N06-14 STW75N06 STH75N06 
SGSP238 STK2N50 SSH8N60 STH12N60 
SGSP239 STK2N50 SSH15N60 STH12N60 
SGSP301 IRF520 SSH40N20A STH33N20 
SGSP302 IRF520 SSH60N10 STH55N10 

SGSP311 IRF520 SSH60N10A STH60N10 
SGSP312 IRF520 SSM40N20 STH33N20 
SGSP317 IRF620 SSP3N70 STP2N80 
SGSP319 IRF820 SSP3N70A BUZBO 
SGSP321 MTP3055E SSP4N45 IRF830 

SGSP322 BUZ71A SSP4N50 IRF830 
SGSP330 IRF820 SSP4N55 MTP3N60 
SGSP331 STP4N40 SSP4N60 MTP3N60 
SGSP332 STP4N40 SSP4N70 BUZSOA 
SGSP351 IRF520 SSP4N70A STPSNBO 

SGSP358 BUZ71A SSP5N35 IRF730 
SGSP361 IRF530 SSP5N40 IRF730 
SGSP362 BUZ21 SSP6N55 STP5N60 
SGSP364 IRF830 IRF831 SSP6N60 STP5N60 
SGSP367 IRF630 SSP7N20 IRF620 

SGSP368 IRF830 SSPBN20 IRF630 
SGSP369 IRF830 SSP10N05 BUZ71A 
SGSP381 STP25N06 SSP10N06 MTP3055E 
SGSP382 STP25N05 SSP10N08 IRF520 
SGSP471 IRFP150 SSP10N10 IRF520 

SGSP472 IRFP150 SSP12N05 BUZ71A 
SGSP473 IRFP240 SSP12N06 MTP3055E 
SGSP474 STH14N50 SSP12N08 IRF530 
SGSP475 STH14N50 SSP12N10 IRF530 
SGSP477 IRFP240 STE15N100 STE15N100 

SGSP478 STH14N50 STE16N100 STE16N100 
SGSP479 STH14N50 STE22N80 STE22N80 
SGSP491 STH65N06 STE26N50 STE26N50 
SGSP492 STH65N06 STE36N50 STE36N50 
SGSP3055 MTP3055E STE38N60 STE38N60 

SMP20N20 IRF640 STE40N55 STE40N55 
SMP25N06 STP30N06 STE45N50 STE45N50 
SMP30N10 STP33N10 STE47N50 STE47N50 
SMP40N10 STP33N10 STE50N40 STE50N40 
SMP50N06-25 STP50N06 STE100N20 STE100N20 
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STE150N10 STE150N10 STHBON05FI STHBON05FI 
STE180N05 STE180N05 STHV82 STHV82 
STE180N10 STE180N10 STHV82FI STHV82FI 
STE250N05 STE250N05 STHV102 STHV102 
STH4N80 STH4N80 STHV102FI STHV102FI 

STH4NBOFI STH4NBOFI STK2N50 STK2N50 
STH4N90 STH4N90 STK2N60 STK2N60 
STH4N90FI STH4N90FI STK2N80 STK2N80 
STH5N100 STH6N100 STK3N50 STK3N50 
STH5N90 STH5N90 STK4N30 STK4N30 

STHSN90FI STH5N90FI STK4N30L STK4N30L 
STH5NA80 STHSNABO STK4N40 STK4N40 
STH5NABOFI STH5NABOFI STK6N20 STK6N20 
STH6N100 STH6N100 STK9N10 STK9N10 
STH6N100FI STH6N100FI STK12NOSL STK12N05L 

STH7N90 STH7N90 STK12N06L STK12N06L 
STH7N90FI STH7N90FI STK14N05 STK14N05 
STHBN80 STH8N80 STK14N06 STK14N06 
STHBNBOFI STHBNBOFI STK14N10 STK14N10 
STH9N80 STH9N80 STK16N10L STK16N10L 

STH9NBOFI STH9NBOFI STK17N10 STK17N10 
STH12N60 STH12N60 STK18N05 STK18N05 
STH12N60FI STH12N60FI STK18N05L STK18N05L 
STH14N50 STH14N50 STK18N06 STK18N06 
STH14N50FI STH14N50FI STK18N06L STK18N06L 

STH15N50 STH15N50 STK22N05 STK22N05 
STH15N50FI STH15N50FI STK22N06 STK22N06 
STH26N25 STH26N25 STK23N05L STK23N05L 
STH26N25FI STH26N25FI STK23N06L STK23N06L 
STH33N20 STH33N20 STK3055E STK3055E 

STH33N20FI STH33N20FI STLT19 STP15N05L 
STH45N10 STH45N10 STLT19FI STP15NOSLFI 
STH45N10FI STH45N10FI STLT20 STP15N06L 
STH55N10 STH55N10 STLT20FI STP15N06LFI 
STH55N10FI STH55N10FI STLT29 STP32N05L 

STH60N10 STH60N10 STLT29FI STP32N05LFI 
STH60N10FI STH60N10FI STLT30 STP32N06L 
STH60N05 STH65N05 STLT30FI STP32N06LFI 
STH65N05 STH65N05 STP2N60 STP2N60 
STH65N05FI STH65N05FI STP2N60FI STP2N60FI 

STH65N06 STH65N06 STP2N80 STP2N80 
STH65N06FI STH65N06FI STP2NBOFI STP2N80FI 
STH75N06 STH75N06 STP3N100 STP3N100 
STH75N06FI STH75N06FI STP3N100FI STP3N100FI 
STHBON05 STHBON05 STP3N100XI STP3N100XI 
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CROSS REFERENCE 

INDUSTRY SGS-THOMSON SGS-THOMSON INDUSTRY SGS-THOMSON SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 

STP3N50XI STP3N50XI STP18N10 STP18N10 
STP3N60FI STP3N60FI STP18N10FI STP18N10FI 
STP3N60XI STP3N60XI STP19N05L STP21N05L 
STP3NBOXI STP3NBOXI STP19N06L STP21N06L 
STP3N90 STP3N90 STP20N06 STP20N06 

STP3N90FI STP3N90FI STP20N06FI STP20N06FI 
STP4N100 STP4N100 STP20N10 STP20N10 
STP4N100FI STP4N100FI STP20N10FI STP20N10FI 

STP4N100XI STP4N100XI STP20N10L STP20N10L 
STP4N40 STP4N40 STP20N1 OLFI STP20N10LFI 

STP4N40FI STP4N40FI STP21N05L STP21N05L 
STP4NBOXI STP4NBOXI STP21 N05LFI STP21 N05LFI 
STP4N90 STP4N90 STP21N06L STP21N06L 
STP4N90FI STP4N90FI STP21 N06LFI STP21 N06LFI 
STP5N30 STP5N30 STP25N05 STP25N05 

STP5N30FI STP5N30FI STP25N05FI STP25N05FI 
STP5N30L STP5N30L STP25N06 STP25N06 
STP5N30LFI STP5N30LFI STP25N06FI STP25N06FI 
STP5N50 STP5N50 STP30N05 STP30N05 
STP5N50FI STP5N50FI STP30N05FI STP30N05FI 

STP5N60 STP5N60 STP30N06 STP30N06 
STP5N60FI STP5N60FI STP30N06FI STP30N06FI 
STP5N80 STP5N80 STP32N05L STP32N05L 
STP5NBOFI STP5NBOFI STP32N05LFI STP32N05LFI 
STP5NBOXI STP5NBOXI STP32N06L STP32N06L 

STP5N90 STP5N90 STP32N06LFI STP32N06LFI 
STP5N90FI STP5N90FI STP33N10 STP33N10 
STP5NA50 STP5NA50 STP33N10FI STP33N10FI 
STP5NA50FI STP5NA50FI STP36N05L STP36N05L 
STP5NABO STP5NA80 STP36N05LFI STP36N05LFI 

STP5NABOFI STP5NABOFI STP36N06 STP36N06 
STP6N25 STP6N25 STP36N06FI STP36N06FI 
STP6N50 STP6N50 STP36N06L STP36N06L 
STP6N50FI STP6N50FI STP36N06LFI STP36N06LFI 
STP6N60FI STP6N60FI STP40N05 STP40N05 

STP7N20 STP7N20 STP40N05FI STP40N05FI 
STP7N20FI STP7N20FI STP40N06L STP36N06L 
STPBN50XI STPBN50XI STP40N06LFI STP36N06LFI 
STPBNA50 STPBNA50 STP40N10 STP40N10 
STPBNA50FI STPBNA50FI STP40N10FI STP40N10FI 

STP15N05L STP15N05L STP45N05L STP50N05L 
STP15N05LFI STP15N05LFI STP45N05LFI STP50N05LFI 
STP15N06L STP15N06L STP50N05L STP50N05L 
STP15N06LFI STP15N06LFI STP50N05LFI STP50N05LFI 
STP17N05L STP21N05L STP50N06 STP50N06 
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CROSS REFERENCE 

INDUSTRY SGS-THOMSON SGS-THOMSON INDUSTRY SGS-THOMSON SGS-THOMSON 

STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 

STP50N06FI STP50N06FI STW80N05 STW80N05 
STP50N06L STP50N06L TSD2M450V STE36N50 
STP50N06LFI STP50N06LFI TSD4M250V STE100N20 
STP53N05 STP53N05 TSD4M350V STE50N40 
STP53N06 STP53N06 TSD4M450V STE47N50 

STP55N05L STP55N05L TSD5MG40V STE16N100 
STP55N05LFI STP55N05LFI TSD14N100V STE15N100 
STP55N06 STP60N06 STP53N06 TSD17N100V STE15N100 
STP55N06FI STP60N06FI STP50N06FI TSD18N80V STE22N80 
STP55N06L STP55N06L TSD22N80V STE22N80 

STP55N06LFI STP55N06LFI TSD23N50V STE26N50 
STP60N05 STP60N05 TSD30N60V STE38N60 
STP60N05FI STP60N05FI TSD33N50V STE36N50 
STP60N06 STP60N06 TSD40N50V STE45N50 
STP60N06FI STP60N06FI TSD40N55V STE40N55 

STP60N06-16 STP60N06-16 TSD45N50V STE45N50 
STV3N80 STV3N80 TSD90N20V STE100N20 
STV4N60 STV4N60 TSD135N10V STE150N1 0 
STV4N80 STV4N80 TSD150N10V STE180N10 
STV4N100 STV4N100 TSD160N05V STE180N05 

STV5N50 STV5N50 TSD180N10V STE180N1 0 
STV5N80 STV5N80 TSD200N05V STE180N05 
STV6N40 STV6N40 TSD250N05V STE250N05 
STV6N60 STV6N60 
STV8N50 STV8N50 

STV10N20 STV10N20 
STV10N40 STV10N40 
STV18N20 STV18N20 
STV33N10 STV33N10 
STV36N06 STV36N06 

STV40N05 STV40N05 
STV40N10 STV40N10 
STV50N05 STV50N05 
STV50N06 STV50N06 
STV60N05 STV60N05 

STV60N05-16 STV60N05-16 
STV60N06 STV60N06 
STW8N80 STW8N80 
STW12N60 STW12N60 
STW14N50 STW14N50 

STW15N50 STW15N50 
STW33N20 STW33N20 
STW55N10 STW55N10 
STW60N10 STW60N10 
STW75N06 STW75N06 
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ALPHABETICAL LIST OF SYMBOLS 

50 

Cos 

Cos 

CGo 
CGs 
Ciss 

Coss 

Crss 

D.U.T. 

EAs 

EAR 

IAR 
lo 

IOLM 

I oM 
loss 

IG 

IGSS 

IRRM 

I so 
Is oM 
L 

Og 

Ogs 

Ogd 

Orr 
PW 

Ptot 

Ros(on) 

RG 
RL 
Rth-jamb 

Rthj-case 

TJ 
Tamb 

Tease 

Tl 

Tstg 

UIS 

V(BR)OSS 

VoG 
VoGR 

Parasitic capacitance between drain and body 

Parasitic capacitance between drain and source 

Parasitic capacitance between gate and drain 

Parasitic capacitance between gate and source 

Input capacitance 

Output capacitance 

Reverse transfer capacitance 

Device Under Test 

Single pulse avalanche energy 

Repetitive avalanche energy 

Avalanche current 

Drain current 

Drain peak current, inductive load 

Drain peak current 

Zero gate voltage drain current 

Gate current 

Gate-body leakage current with drain short circuited to source 

Source drain diode reverse recovery current 

Source-drain diode current 

Source-drain diode peak current 

Load inductance of a specified circuit 

Gate charge 

Gate-source charge 

Gate-drain charge 

Source drain diode reverse recovery charge 

Pulse width 

Total power dissipation 

Static drain-source on resistance 

Generator internal resistance 

Load resistance 

Thermal resistance junction-to-ambient 

Thermal resistance junction-case 

Maximum lead temperature for soldering purpose 

Ambient temperature 

Case temperature 

Junction temperature 

Storage temperature 

Unclamped inductive switching 

Drain-source breakdown voltage with gate short circuited to source 

Drain-gate voltage 

Drain-gate voltage with specified resistance between gate and source 



Vos 

Vos(on) 

VGs 

VGS(th) 

Vr 
Vrso 
Vso 

Vclamp 

(di/dt)on 

(dv/dt)off 

f 

grs 
tc 
td (off) 

td (on) 

tr 

ton 
t, 

tr(Voff) 

trr 

Drain-source voltage 

Drain-source on state voltage 

Gate-source-voltage 

Gate threshold voltage 

Input voltage of a specified circuit 

Insulation Withstand Voltage (DC) 

Source-darin diode forward on voltage 

Drain clamping voltage 

Turn-on current slope 

Turn-off voltage slope 

Frequency 

Forward trasconductance 

Cross-over time 

Turn-off delay time 

Turn-on delay time 

Fall time 

Turn-on time 

Rise time 

Off-Voltage rise time 

ALPHABETICAL LIST OF SYMBOLS 

Source Drain Diode Reverse Recovery time 
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RATING SYSTEMS FOR ELECTRONIC DEVICES 

A. DEFINITIONS OF TERMS USED 

a. Electronic device. An electronic tube or val­
ve, transistor or other semiconductor device. 
Note: This definition excludes inductors, capa­
citors, resistors and similar components. 

b. Characteristic. A characteristic is an inherent 
and measurable property of a device. Such a 
property may be electrical, mechanical, ther­
mal, hydraulic, electro-magnetic, or nuclear and 
can be expressed as a value for stated or re­
cognized conditions. A characteristic may al­
so be a set of related values, usually shown in 
graphical form. 

c. Bogey electronic device. An electronic devi­
ce whose characteristics have the published no­
minal values for the type. A bogey electronic 
device for any particular application can be ob­
tained by considering only those characteristics 
which are directly related to the application. 

d. Rating. A value which establishes either a li­
miting capability or a limiting condition for an 
electronic device. It is determinate for specified 
values of environment and operation, and may 
be stated in any suitable terms. 
Note: Limiting conditions may be either maxi­
ma or minima. 

e. Rating system. The set of principles upon 
which ratings are established and which deter­
mines their interpretation. 
Note: The rating system indicates the division 
of responsibility between the device manufac­
turer and the circuit designer, with the object 
of ensuring that the working conditions do not 
exceed the ratings. 

B. ABSOLUTE MAXIMUM RATING SYSTEM 

Absolute maximum ratings are limiting values of ope­
rating and environmental conditions applicable to 
any electronic device of a specified type as defined 
by its published data, which should not be exceeded 
under the worst probable conditions. 
These values are chosen by the device manufactu­
rer to provide acceptable serviceability of the devi­
ce, taking no responsibility for equipment varia­
tions, environmental variations, and the effects of 
changes in operating conditions due to variations in 
the characteristcs of the device under consideration 
and of all other electronic devices in the equipment. 
The equipment manufacturer should design so that, 
initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any 
device under the worst probable operating condi-

lions with respect to supply voltage variation, equip­
ment component variation, equipment control adju­
stment, load variations, signal variation, 
environmental conditions, and variation in charac­
teristics of the device under consideration and of all 
other electronic devices in the equipment. 

C. DESIGN· MAXIMUM RATING SYSTEM 

Design-maximum ratings are limiting values of ope­
rating and environmental conditions applicable to a 
bogey electronic device of a specified type as defi­
ned by its published data, and should not be excee­
ded under the worst probable conditions. 
These values are chosen by the device manufacturer 
to provide acceptable serviceability of the device, ta­
king responsibility for the effects of changes in ope­
rating conditions due to variations in the 
characteristics of the electronic device under con­
sideration. 
The equipment manufacturer should design so that, 
initially and throughout life, no design-maximum va­
lue for the intended service is exceeded with abo­
gey device under the worst probable operating con­
ditions with respect to supply-voltage variation equip­
ment, component variation, variation in characteri­
stics of all other devices in the equipment, equipment 
control adjustment, load variation, signal variation 
and environmental conditions. 

D. DESIGN • CENTRE RATING SYSTEM 

Design-centre ratings are limiting values of opera­
ting and environmental conditions applicable to abo­
gey electronic device of a specified type as defined 
by its published data, and should not be exceeded 
under normal conditions. 
These values are chosen by the device manufactu­
rer to provide acceptable serviceability of the devi­
ce in average applications, taking responsibilty for 
normal changes in operating conditions due to ra­
ted supply-voltage variation, equipment component 
variation, equipment control adjustment, load varia­
tion, signal variation, environmental conditions, and 
variations in the characteristics of all electronic 
devices. 
The equipment manufacturer should design so that, 
initially, no design-centre value for the intended ser­
vice is exceeded with a bogey electronic device in 
equipment operating at the stated normal supply­
voltage. 

The Absolute Maximum Rating System is commonly 
used for semiconductor devices. 

----------------------------~~~~~~?~:~~~~ ----------------------------
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HANDLING OF POWER PLASTIC TRANSISTORS 

PRECAUTIONS FOR PHYSICAL HANDLING OF 
POWER PLASTIC TRANSISTOR [T0-220, 
ISOWATT220, T0-218 (SOT-93), ISOWATT218, 
T0-126 (SOT-32), SOT-82, SOT-194] 

When mounting power transistors certain precau­
tions must be taken in operations such as bending 
of leads, mounting of heatsink, soldering and re­
moval of flux residue. If these operations are not 
carried out correctly, the device can be damaged 
or reliability compromised. 

1. Bending and cutting leads 
The bending or cutting of the leads requires 
the following precautions: 

1.1. When bending the leads they must be clam­
ped tightly betwe£ln the package and the ben­
ding point to avoid strain on the package (in 
particular in the area where the leads enter 
the resin) (fig. 1). This also applies to cutting 
the leads (fig. 2). 

1.2. The leads must be bent at a minimum distan­
ce of 3 mm from the package (fig. 3a). 

Fig. 1 - Bending the leads 

Fig. 3 - Angles for lead wire bending 

n30m>" 4 --------------------' 
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~ ~ )71 

a b 

1.3. The leads should not be bent at an angle of 
more than 90° and they must be bent only 
once (fig. 3b). 

1.4. The leads must never be bent laterally (fig. 
3c). 

1 .5. Check that the tool used to cut or form the 
leads does not damage them or ruin their sur­
face finish. 

2. Mounting on printed circuit 
During mounting operations be careful not to 
apply stress to the power transistor. 

2.1. Adhere strictly to the pin spacing of the tran­
sistor to avoid forcing the leads. 

2.2. Leave a suitable space between printed cir­
cuit and transistor, if necessary use a spacer. 

2.3. When fixing the device to the printed circuit 
do not put mechanical stress on the transi­
stor. For this purpose the device should be 
soldered to the printed circuit board after the 
transistor has been fixed to the heatsink and 
the heatsink to the printed circuit board. 

Fig. 2 - Lead forming or cutting mechanism 
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HANDLING OF POWER PLASTIC TRANSISTORS 

3. Soldering 

In general a transistor should never be expo­
sed to high temperature for any length of ti­
me. It is therefore preferable to use soldering 
methods where the transistor is exposed to 
the lowest possible temperatures for a short 
time. 

3.1. Tolerable conditions are 260°C for 10 sec or 
350° for 3 sec. The graphs in fig. 4 give an 
idea of the excess junction temperature du­
ring the soldering process for a T0-220 (Ver-

Fig. 4 - Junction temperatures during soldering 
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4. Mounting at heatsink 

To exploit best the performance of power tran­
sistor a heatsink with R1h suitable for the po­
wer that the transistor will dissipate must be 
used. 

4.1. The plastic packages used by SGS­
THOMSON for its power transistor (SOT-32, 
SOT-82, SOT-194, T0-220, ISOWATT220, 
T0-218, ISOWATT218) provide for the use of 
a single screw to fix the package to the heat­
sink. A compression spring (clip) can be suf­
ficient as an alternative (fig. 5). 

The screw should be properly tightened to en-

sawatt). It is also important to use suitable 
fixes for the tin baths to avoid deterioration 
of'the leads or of the package resin. 

3.2. An excess of residual flux between the pins 
of the transistor or in contact with the resin 
can reduce the long-term reliability of the de­
vice. The solvent for removing excess flux 
must be chosen with care. The use of solvents 
derived from trichloroethylene is not recom­
mended on plastic packages because the re­
sidue can cause corrosion. 

S-Sf>ll 

TJ 350"C soldt>r1ng bath 
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sure good contact between the back of the 
package and the heatsink but should not be 
too tight to avoid deformation of the copper 
part (tab) of the package causing breaking of 
the die or separation of the resin from the tab. 

4.2. The contact R1h between device and heat­
sink can be improved by inserting a thin layer 
of silicone grease with fluidity sufficient to 
guarantee perfectly uniform distribution on 
the surface of the tab. The thermal resistan­
ce with and without silicone grease is given 
in fig. 6. An excessively thick layer or an ex­
cessive viscosity of the grease can degrade 
the Rth· 

------------- I.U ~~~~m~::~~©~ --------------
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HANDLING OF POWER PLASTIC TRANSISTORS 

Fig. 5 - SOT-93 mounting examples 

Fig. 6 -Contact thermal resistance vs. insulator 
thickness. 
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5. Heatsink problems 
The most important aspect from the point of 
view of reliability of a power transistor is thatthe 
heatsink should be dimensioned to keep the Ti 
of the device as low as possible. From the me­
chanical point of view, however, the heatsink 
must be realized so that it does not damage the 
device. 

5.1. The planarity of the contact surface between 
device and heatsink must be <25,.m for 
T0-220, ISOWATT220, T0-218, ISOWATT218, 
T0-126 (SOT-32), SOT-82, SOT-194. 

Fig. 7- Device mounting 

WRONG 

5.2. If self threading screws are used there must be 
an outlet for the material that is deformed du­
ring formation of the thread. The diameter 0 
1 (fig. 7) must be large enough to avoid distor­
tion of the tab during tightening. For this pur­
pose it may be useful to insert a washer or use 
of the type shown in fig. 8 where the pressure 
on the tab is distributed on a much larger sur­
face. Sometimes when the hole in the heatsink 
is formed with a punch, around the hole or hol­
low there may be a ring which is lower than the 
heatsink surface. 
This is dangerous because it may lead to distor­
tion of the tab as mentioned before. 

5.3. A very serious problem is that of the rigidity bet­
ween heatsink, device and printed circuit 
board. Once the device and the heatsink are 
mechanically connected, and the heatsink is 
fixed to the apparatus frame, the device and the 
PCB are bound together by the leads of the de­
vices. A solution of this type is extremely dan­
gerous. 

Fig. 8 - Suggested screw 

T 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

ISOTOP 

ISOTOP package is designed for high mechanical robustness and optimum heat removal. The basic 
mounting procedures are as follows. 

I- MOUNTING ON HEATSINK 

11 - HEATSINK SPECIFICATION: 

Flatness (max concavity or convexity between fixing holes) ,; 20 microns 
(0.78 mils) 

Surface Finish ± 1.2 microns 
(±0.05 mils) 

Fixing Holes D= M4 
L= 30 +3 mm 
(1.181 + 0.0121nches) 

12- MOUNTING SPECIFICATION: 

Fixing Screw M4 + lock washer 

Torque 1.3 ± 0.2 N • m suggested (MAX 3.0) 
(7.6 ± 1.2 LBS • Inches) 

Rth Case/Heatsink (with thermal compound) ,; 0.05 °C!W 

---------------------------- ~~~~©~~~~?©~ -----------------------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

II - CONNECTIONS 

Screws See Drawing 

Torque 1.3 ± 0.2 N•m 
(7.6 ± 1.2 LBS • Inches) 

TWISt Test Not applicable 

Contact Area (screw version) 45 mm2 

Lead Inductance ,;; 5 nH 

8±0,24 

(Cross form). 
Empreinte cruciforme Philips n. 2 

4,6 

Ill -INSULATION 

Insulation Material dice to base Ceramic 

Insulation Voltage pins to base 2500 V.RMS 1 minute 

Stray capacitance 90 pF. 

Creepage and Clearance Distance pins to base-heatsink ~ 9.5 mm (0.374 Inches) 

Creepage and clearance distance pin to pin ~ 4.5 mm (0.1771nches) 

Resin: Flammability UL 94 V-0 UL Recognized 

UL Qualification F1le E817344 

~~~~@~g~£?~~ ------------------------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

T0-218 (SOT-93) 

I 
~ 

© 
@ 

G~ ~ 
® 

Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 

ACCESSORY 

TYPE 

INSULATING 
BUSHES 

SOLDER LUG 

ASSEMBLY NUMBER MATERIAL 
Q.ty 

NOT AVAILABLE FROM 
SGS. THOMSON 

CDA 3154 MICA 

CDA 3155 C NYLON 

NOT AVAILABLE FROM 
SGS.THOMSON 

NOT AVAILABLE FROM 
SGS.THOMSON 

NOT AVAILABLE FROM 
SG&THOMSON 

NOT AVAILABLE FROM 
SGS-THOMSON 

----------------------------~~~~~~?~T:~~~~ ----------------------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

ISOWATT218 

Maximum torque {applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 

ACCESSORY 

TYPE 

CHEESE HEAD 
SCREWS 
SLOTTED 

HEXAGON 
NUTS 

ASSEMBLY NUMBER 
Qty 

1 NOT AVAILABLE FROM 
SGS-THOMSON 

NOT AVAILABLE FROM 
SGS-THOMSON 

NOT AVAILABLE FROM 
SGS-THOMSON 

NOT AVAILABLE FROM 
SGS-THOMSON 

MATERIAL 

-------------- i:1i. ~~~~m~::~~©~ --------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

T0-220 

Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 

ACCESSORY 

TYPE 

CHEESE HEAD 
SCREWS 
SLOTTED 

RECTANGULAR 
WASHER 

MICA 
WASHER 

INSULATING 
BUSHES 

WASHER 

HEXAGON 
NUTS 

SOLDER LUG 

ASSEMBLY NUMBER MATERIAL 
Qty 

NOT AVAILABLE FROM 
SGS. THOMSON 

CDA 3163 

CDA 3159 MICA 

CDA 3155 B NYLON 

NOT AVAILABLE FROM 
SGS. THOMSON 

NOT AVAILABLE FROM 
SGS. THOMSON 

NOT AVAILABLE FROM 
SGS. THOMSON 

NOT AVAILABLE FROM 
SGS. THOMSON 

-------------~ ~~~~m?vT:~~©~ --------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

T0-220 

Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 

ACCESSORY 

TYPE Oty 

INSULATING 
BUSHES 

HEXAGON 
NUTS 

ASSEMBLY NUMBER MATERIAL 

NOT AVAILABLE FROM 
SG8-THOMSON 

CDA 3155 B NYLON 

CDA 3159 MICA 

NOT AVAILABLE FROM 
SG8-THOMSON 

NOT AVAILABLE FROM 
SG8-THOMSON 

NOT AVAILABLE FROM 
SGS-THOMSON 

---------------------------- ~~~~~~~v~l~~~~ ----------------------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

ISOWATI220, 221 

Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 

ACCESSORY 

1 TYPE 

CHEESE hEAD 
SCREWS 
SLOTIED 

HEXAGON 
NUTS 

Q.ly 
ASSEMBLY NUMBER 

NOT AVAILABLE FROM 
SGS.THOMSON 

NOT AVAILABLE FROM 
SGS-THOMSON 

NOT AVAILABLE FROM 
SGS-THOMSON 

NOT AVAILABLE FROM 
SGS-THOMSON 

MATERIAL 

----------------------------~~~~~~~¥~:~~~~ ----------------------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

T0-126, SOT-82, SOT-194, T0-220, T0-218 

ISOWATT220, ISOWATT218 

ACCESSORY 
TYPE 

SPRING 
CLIP 

Oly ASSEMBLY NUMBER 

1 NOT AVAILABLE FROM 
SGS-THOMSON 

SOT-82 FROM 

MATERIAL 

MICA 
WASHER 

T0-126 ] NOT AVAILABLE 

1 SOT-194 SGS-THOMSON MICA 

T0-220 CDA3159 
T0-218 CDA3154 

MATERIAL ACCESSORY 
TYPE 0 ly ASSEMBLY NUMBER 

SPRING 1 NOT AVAILABLE FROM 
CLIP. SGS-THOMSON 

------------------------------ ~~~~~~~v~:~~~~ ------------------------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

CDA 3154 

25 
0 OS 

CDA 3155 

Suffix Package a b c d e 

B T0-220 5.30 to 5.50 3.00 to 3.10 3.83 to 3.88 0.60 to 0.65 1.70 to 1.80 

c SOT-93 6.40 to 6.60 3.00 to 3.10 4.00 to 4.05 1.3 to 1.4 2.7 to 2.9 

Matenal: Nylon D1mens1ons: mm 

------------- £Iii. ~~~~m?1T~:~~~~ -------------
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ACCESSORIES AND MOUNTING INSTRUCTIONS 

CDA 3159 

+ II __ _ 
~ 

A-0026/3 

MATERIAL 

MICA 

CDA 3163 

li34J-[} 
Lsi .J I JL 
~ 16 

A-0023/3 

MATERIAL 

Steel nickel plated 
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ELECTROSTATIC DISCHARGE PROTECTION (handling precautions) 

Electronic components have to be protected from 
the hazard of static electricity, from the man ufac­
turing stage down to where they are utilized. 
MOS devices are typically voltage and electrical 
field sensitive; the thin oxide layers can be de­
stroyed by an electric field. 

Fig. 1 

OXIOE LAYER GATE 

DRAIN SOURCE 

S-6903 

This happens mostly because a. charged conduc; 
tor, typically a person, is rapidly discharged through 
the device. 

There will be no net charge on any portion of the 
MOS structure when the induced high field exceeds 
the breakdown voltage of the MOS capacitor we 
may have a self-healing break-down, degradation 
or catastrophic failure. 

The failure hazard is not limited to the gate region 
but it could occur wherever two conductive areas 
are separated by a thin insulator. 

POWER MOS devices can generally be conside­
red less ESD sensitive than MOS 1/Cs. 

The input capacitance of a POWER MOS device 
is typically 10 to 200 times larger, and the gate oxi­
de thickness is similar in size to that of the largest 
MOS 1/Cs used. 

As a result, it is common practice not to consider· 
the ESD as dangerous for POWER MOS, but this 
is not alway true, even though they are less sensi­
tive than MOS 1/Cs 

HANDLING 

SGS-THOMSON has chosen a no-compromise 
strategy in the MOS ESD protection. From the wa­
fer level to the shipping of finished units, each work 
station and processing of the parts is guaranteed. 
This is achieved through total adoption of shielding 
and grounding media. Our final shipping of the 
parts is performed in antistatic tubes, bags or bo­
xes. The suppliers greatest efforts are iri vain if the 
end user does not provide the same level of pro­
tection and care in application. 

Fig. 2 
GATE 

POLIStLICON 

P-VAPOX 

S-8320 

Here are the basic static control protection rules: 

A - Handle all components in a static-safe work 
area. 

B -Transport all components in static shielding 
containers. 

To comply with the rules the following procedures 
must be set up. 

1 - Static control wrist strap (from a qualifie'd sour­
ce) used and connected properly. 

2 - Each table top must be protected with a con­
ductive mat, properly grounded. 

3 - Extensive use of conductive floor mats. 

4 - Static control shoe straps, wearing typically in­
sulating footwear, such as with crepe or thick 
rubber soles. 

5 - Ionized air blowers are a necessary part of the 
protective system, to neutralize static charges 
on conductive items. 

6 - Use only the grounded tip variety of soldering 
iron. 

7 - Single components, tubes, printed circuit cards 
should always be contained in static shield­
ing bags; keep our parts in the original bags 
up to the very last moment on the production 
line. 

8 - If bigger containers (tote box) are used for in­
plant transport of devices or PC boards they 
must be electrically conductive, like the carbon 
loaded ones. 

---------------------------- ~~~~~~~~:~~~~ -----------------------------
66 



ELECTROSTATIC DISCHARGE PROTECTION (handling precautions) 

9 - All tools, persons, testing machines, which 
could contact device leads must be conducti­
ve and grounded. 

10 -Avoid using high dielectric materials (like po­
lystyrene) for sub-assembly construction, sto­
ring and transportation. 

11 -Follow a proper power supply sequence in te­
sting and application. Supply voltage should 

be applied before and removed after input si­
gnals; insertion and removal from sockets 
should be done with no power applied. 

12 -Filtration, noise suppression, slow voltage sur­
ges should be guaranteed on the supply lines. 

13 -Any open (floating) input pin is a potential ha­
zard to your circuit: ground or short them to 
V00 whenever possible. 

--------------~ ~~~©IH~1J~:~~~~ --------------
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BUZ10 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTORS 

TYPE 

BUZ10 

• TYPICAL Ros(on) = 0.06 Q 

• AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMP DRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

I oM Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 

DIN Humidity Category (DIN 40040) 

IEC Climatic Category (DIN IEC 68-1) 

May 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

50 v 
50 v 

± 20 v 
20 A 

80 A 

80 w 
-65 to 175 oc 

175 oc 

E 

55/150/56 

1/5 
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BUZ10 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 

AVALANCHE CHARACTERISTICS 

Symbol Parameter 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%} 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V} 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%} 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%} 

Max 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 JlA VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0} Vos = Max Rating T1 = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0} 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 rnA 2.1 

Ros(on) Static Drain-source On VGs = 10V lo = 13 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*} Forward Vos = 25 V lo = 13 A 6 
Transconductance 

c, •• Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacrtance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions Min. 

ld(on) Turn-on Time Voo = 30 V lo= 3 A 
t, Rise Time RGs =50 n VGs=10V 

ld(off) Turn-off Delay Time 
It Fall Time 

1.88 
62.5 

Value 

20 

80 

20 

14 

Typ. 

Typ. 

3 

0.06 

Typ. 

11 

520 
250 
80 

Typ. 

45 
65 
115 
80 

Unit 

A 

mJ 

mJ 

A 

Max. Unit 

v 

250 JlA 
1000 !!A 

± 100 nA 

Max. Unit 

4 v 
0.07 n 

Max. Unit 

s 

700 pF 
350 pF 
120 pF 

Max. Unit 

65 ns 
95 ns 

160 ns 
120 ns 

2/5 
--------------------------- Ly1 ~~~~~&~:oo~~ ---------------------------
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ELECTRICAL CHARACTERISTICS (continued) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

I so Source-drain Current 
Is oM Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 40 A VGs = 0 

trr Reverse Recovery I so= 20 A dildt = 1 00 Ai[lS 
Time Voo=15V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

0 (')Pulsed Pulse duration~ 300 ~s. duty cycle 1 5 Yo 

Safe Operating Area Thermal Impedance 

K 

6 0.5 
I 

II Ill/ 
0.2 ~ 
0 I ~ 1--' -0.05 

0.0 
'~~+rr~_LLll~~~~ 

10;~~!1~~~!1~~ 
-:1. f- 0.01 

SINGLE PULSE 

Ill 11111111 10"' 
10-5 1 0 4 10 

Derating Curve Output Characteristics 

10 (A) f--lgv -Vcs=IOV 

25 

20 

15 

10 'I 

5 ,, 
0 50 100 0 5 10 15 

BUZ10 

Typ. Max. Unit 

20 A 
80 A 

2 v 
85 ns 

0.13 flC 

CC20930 

' 

., I 

I I 
I I 

I 

I 
I 
I 

z," k RlhJ c 

0 lp/T 

__IUl_ 
I ---t±J ' T 

I 

10 2 10 1 t,(s) 

GC27261 

BV 

?v-

6V-

SV-

4V 

20 Vos (V) 

~ SliS·TliOMSON ------------3- 15 
---------------~ A""f/ li'alUt<:liil©~~~©"illiil©lmUt<:® 
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BUZ10 

Transfer Characteristics 

GC27270 

lo (A) 

25 
I 

20 II 

15 I 
1/ 

10 
I 

V05 =25V 

I 
5 

0 2 4 8 

Static Drain-Source On Resistance 

Ros(on 
(mO) 

) 

62 

60 

58 

56 

54 

-

0 

V05=1 OV 

........ / -
4 8 

GC27290 

/ 
/ v 

/ 
/ 

12 16 10 (A) 

Gate Charge vs Gate-Source Voltage 

GC27310 

Yes (V) I 
10 

Yos=40V 

I 
8 I 

/ 

6 J 
v 

4 I 
lo =20A 

2 I 

I 
0 5 I 0 15 20 0 9 (nc) 

Transconductance 

GC27280 

V05 =15V 

12 
..... v 

,...--:: Vzs•c 

8 
TJ=-40 •c/ ~ / vf' 
~ v v ..,..50 °C 

~ / v 
£ / r 

0 4 8 12 10 (A) 

Maximum Drain Current vs Temperature 

GC27300 
10 (A) 

20 

,...... 
r-.... 16 

' I-.., 

!'-.. 
12 

8 " " 4 
1\ 

0 25 50 75 100 125 Tc (°C) 

Capacitance Variation 

GC27320 
C(pF) 

I DOD 1=1 MHz 
VGs =OV 

BOO 

\' 
I---600 

1\ 
C1ss 

400 
\ !'-.... 
\ --['. 

Coss 200 

Crss 

10 20 30 40 50 Yos (v) 

4/5 
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Normalized Gate Threshold Voltage vs 
Temperature 

Vos(lh) 
(norm) 

1.2 

1.0 

0.8 

0.6 

0.4 

......... 

-50 

......... ........ 

""" ~ 

0 50 

GC27331 

Vos=Vas 
f--

10 =1mA 

....... 
.......... 

""'-.. 

""" 

100 

Source-Drain Diode Forward Characteristics 

1. 1 
TJ =-40 °C ~ 

./" 8 !:/" 
/ ~ v / 

v 
I/ [/ v 
I /zsoc ]/(so °C 

[7 

1.0 

0.9 

0.8 

0.7 

0.6 

f7 0.5 
0 10 20 

GC273!10 

~ ~ v 

BUZ10 

Normalized On Resistance vs Temperature 

Ros(oo) 
(norm) 

2.0 

1.5 

1.0 

0.5 
-50 0 50 

CC27360 

Vas=lOV 
1o=13A 

100 TJ (°C) 

5/5 
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BUZ11 
BUZ11FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

BUZ11 50 v < 0.04 Q 36 A 
BUZ11 Fl 50 v < 0.04 Q 21 A 

• TYPICAL Ros(on) = 0.03 0 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPO RIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

I oM Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

VJSO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 

DIN Humidity Category (DIN 40040) 

IEC Climatic Category (DIN IEC 68-1) 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

BUZ11 BUZ11 Fl 

50 v 
50 v 

± 20 v 
36 21 A 

144 144 A 

120 40 w 
- 2000 v 

-65 to 175 oc 

175 oc 

E 

55/150/56 

1/5 
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BUZ11/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

RthJ·case I Thermal Resistance Junction-case Max 1.25 I 3.75 

Rthj-amb I Thermal Resistance Junction-ambient Max 62.5 

AVALANCHE CHARACTERISTICS 

Symbol Parameter 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, 10 = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by Ti max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.lA VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Ratmg 
Drain Current (VGs = 0) Vos = Max Rating T1 = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vas= VGs lo= 1 mA 2.1 

Ros(on) Static Drain-source On VGs = 10V lo = 18 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vos=15V lo= 18 A 10 
Transconductance 

c,, Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo = 30 V lo = 3 A 
tr Rise Time RGs =50 Q VGs=10V 

td(off) Turn-off Delay Time 
It Fall Time 

Value 

36 

240 

60 

25 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.03 0.04 

Typ. Max. 

16 

1130 1500 
480 650 
140 200 

Typ. Max. 

40 60 
145 210 
220 320 
135 200 

°C!W 

°C!W 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
Q 

Unit 

s 

pF 
pF 
pF 

Unit 

ns 
ns 
ns 
ns 

2/5 --------------------------- l,G ~~~~~g~:~~ ---------------------------
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BUZ11/FI 

ELECTRICAL CHARACTERISTICS (continued) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

I so Source-drain Current 36 A 
lsDM Source-drain Current 144 A 

(pulsed) 

Vso (*) Forward On Voltage lso = 72 A VGs = 0 2.2 v 
trr Reverse Recovery I so= 36 A di!dt = 1 00 A/JlS 90 ns 

Time Voo = 30 V T1 = 150 °C 
Orr Reverse Recovery 0.2 JlC 

Charge 
(*) Pulsed. Pulse duration= 300 ~s. duty cycle 1.5% 

Safe Operating Area For T0-220 Safe Operating Area For ISOWATT220 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATT220 

K 
GCHl40D 

K 
CC2Q5S1 

' ' ' 
0 0.5 

mr II 
0.2 .... ~ I 

_:>.:2. !- ~ Zth = k RlhJ-c 
0.05 ....... o= t,/T 

0 0.5 I 

1111 ill' 

II IIIII ~ 
o.2Jlllj .... w I 

0.1 ~ II 
Ill 1 I I 

0.02 ___n_n_ 
X 0.01 

SINGLE PULSE --t±J 
I 

I II 111111111111111 
- - -

0.02 
0.05 

: Zth k RthJ c II II 
v I II II ' 

o= t,/T 
I/ !A' 0.01 I IIIII I ___n_n_ 
1/ SINGLE PULSE I 

111111111111111 

--t±J 
10-2 

1 0 5 1 0 4 10 3 10 2 10 1 t, (s) 

3/5 
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BUZ11/FI 

Derating Curve For T0-220 

Ptat (W) 
GC2315D 

120 I'. 
1'\ 

1'-
100 

" II'. 80 

' ' 
60 

' 1'-
40 

!"'\ 
I'. 

20 

I'. 
D 50 100 

Output Characteristics 

GC28620 

•:- Vcs-1DVgy 

50 
8V 

40 
7V 

30 

20 
6V 

10 
5V 

4V 

0 4.5 9 13.5 18 22.5V05 (V) 

Transconductance 

GC2B640 

V05 =15V 

20 
/ 

TJ =-40 °C /v--
1/: v 15 

L ~ v 125 "c 

~ 25 "c 
10 

#/' 
IU 

5 

'I 

8 16 24 32 10 (A) 

Derating Curve For ISOWATT220 

D 50 100 

Transfer Characteristics 

10 (A) 

V05 =25V 

I 
50 

I 
40 

30 I 

20 
I 

10 
I 

0 2 4 8 

Static Drain-Source On Resistance 

Ros(on ) 
(mO) 

36 

34 

32 

30 

28 
0 

Ycs=1 ov 

/ 
/ 

........ v 

16 24 

GC28630 

10 V05 (V) 

CC28650 

/ 

4/5 
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Maximum Drain Current vs Temperature 

I D (A) ,...-,-,....,...,,....,...,,...T"T--rr-r--ri"GOT2B"1BB::::,O 

36~~~t+~~~~t+~~++~ 

32r+,_r+~.r~-r~-rTT-rrT~ 

28r+,_r+~~~~~-rTT-rrT~ 

24~4-~~~~-P~-rt+-rt+~ 

20~4-~~~~~++~t+-rt+~ 

16~4-~~-+~~++~~-rt+~ 

12~4-~~-+~~++~++~t+~ 

Sr+,_r+~~~-r~-rTT-r~~ 

4r+,_~~r+~-r++-rt+-r*+~ 

0 50 100 150 Tc ('c) 

Capacitance Variation 

GC28680 

C(nF) 

2000 f=1MHz 

VGs=OV 

\' 1'-..ci~s 
1500 

1000 \ 
1\. 

\ ........... - Coss 

\ 
500 

Crss 

0 10 20 30 40 Vos (v) 

Normalized On Resistance vs Temperature 

R DS(oo) 

(norm) 

2.0 

1.6 

.1.2 

0.8 

0.4 

./ 
v 

,....v 
v 

-50 50 

GC28700 

v 
/ 

v 

Vos=10V --
10 =1BA 

100 TJ ('c) 

BUZ11/FI 

Gate Charge vs Gate-Source Voltage 

GC28670 

VGs (V) v 
10 J 

I 
J 

8 

6 

4 I 
Yos=40V 

2 I 
I 

1o =36A 

1/ 
0 10 20 30 40 500 0 (nc) 

Normalized Gate Threshold Voltage vs 
Temperature 

VGS(Ih) 
(norm) 

1.2 
... 

I'--r-... 

CC28690 

Vos=VGs -
10 =1mA 

!"'--:--... 
1.0 

......... 
0.8 

i':--.. ...... 
0.6 

0.4 
-50 0 50 100 

Source-Drain Diode Forward Characteristics 

Vso (V ) 

1.2 

1.0 

0.8 
I/ 
/ 

0. 61/ 

0.4 
0 

----,./' __...-

' v 
/ 125'C 

10 20 

GC28710 

TJ =-40°C 

--~ -v 1-

v ~---"'" v __...-

v f-"" 
25°C 

30 40 I 50 (A) 
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BUZ11A 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTORS 

TYPE 
BUZ11A 

a TYPICAL Ros(on) = 0.048 Q. 

AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

I oM Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

DIN Humidity Category (DIN 40040) 

IEC Climatic Category (DIN IEC 68-1) 

May 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

50 v 
50 v 

± 20 v 
27 A 

108 A 

90 w 
-65 to 175 oc 

175 oc 
E 

55/150/56 

1/5 
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BUZ11A 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 

AVALANCHE CHARACTERISTICS 

Symbol Parameter 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
{pulse width limited by T1 max, 1i < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(T c = 100 °C, pulse width limited by T1 max, 1i < 1 %) 

Max 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 11A VGs= 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rat1ng T1 = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 1 mA 2.1 

Ros(on) Static Drain-source On VGs = 10 V lo= 15 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs (*) Forward Vas= 25 V lo= 15 A 8 
Transconductance 

CISS Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo= 30 V lo= 3 A 
t, Rise Time RGs =50 Q VGs = 10 V 

td(off) Turn-off Delay Time 
tr Fall T1me 

1.67 
62.5 

Value 

27 

140 

35 

19 

Typ. 

Typ. 

3 

0.048 

Typ. 

13 

700 
320 
90 

Typ. 

30 
90 

210 
105 

Max. 

250 
1000 

± 100 

Max. 

4 

0.055 

Max. 

900 
450 
150 

Max. 

45 
130 
300 
150 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

11A 
11A 

nA 

Unit 

v 
Q 

Unit 

s 

pF 
pF 
pF 

Unit 

ns 
ns 
ns 
ns 

_21_5 ___________ ~ SCS·THOMSON -----------­
.._""!I li>IDI!:mrnl!.rnmliil©C\lD!:$ 
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ELECTRICAL CHARACTERISTICS (continued) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
Is oM Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso =54 A VGs = 0 

trr Reverse Recovery lso=27A dildt = 100 A/~s 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(') Pulsed. Pulse duratron = 300 ).lS. duty cycle 1 5% 

Min. 

Safe Operating Area Thermal Impedance 

'~~H#*-~~~-+++Hffi~~~l 

to'~,~P¥~~~~-+~~~~.~,, 
10-1 VDS (V) 

Derating Curve 

GC23420 

K 
' 

0 0.5 I 

I 

u i k 
0.2 I ~ 
0 1 J_, ~ - II 
0.05 

0.0 ,I 

~ ct- 0.01 

SINGLE PULSE 

lJIIIIIIWllll 

Output Characteristics 

BUZ11A 

Typ. Max. Unit 

27 A 
108 A 

2.5 v 
100 ns 

0.25 ~c 

CC2093 0 

' 
I 

''it1' I 

I I 

II 

~ I 
I Zth k RthJ c 

I o lp/T 

___fUl_ 
--t±J 

GC25790 
Ptot (W) 

90 

80 

V05 =10V v ...... f.-- BV 

70 

60 

50 

40 

30 

20 

10 

50 
I 

100 

40 

30 

20 

10 

0 

1/ / 
I I 
fV 

6V -

1// I 

---v v 
#V 
II 5V 

I/ , 4V 

4 
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BUZ11A 

Transfer Characteristics 

GC23430 

10 (A) 

50 ~ 

/v05 =25V -
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~ ~ 
'--

12 18 

Gate Charge vs Gate-Source Voltage 

GC2681 1 

1/ 
10 

Vos=40V / 
/ 

8 

6 / 

4 I 

2 I lo =27A 

I 
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Transconductance 

GC!SfiiO 
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24 
T, --40'C I---1\. I": f- t-

1/. v 
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20 
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1/. 16 
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8 ///' 
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Maximum Drain Current vs Temperature 
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24 

20 

16 

12 

8 

4 
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r--
I" 

' ...... 

50 

Capacitance Variation 

C(pF) 
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Normalized Gate Threshold Voltage vs 
Temperature 

Vos(th) 
(norm) 

1.2 

1.0 

0.8 

0.6 

-50 
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BUZ21 
N- CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTORS 

TYPE 

BUZ21 

• TYPICAL Ros(on) = 0.09 n 
• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current (continuous) at T c = 25 °C 

I oM Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

DIN Humidity Category (DIN 40040) 

lEG Climatic Category (DIN lEG 68·1) 

June 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

100 v 
100 v 
± 20 v 
21 A 

84 A 

105 w 
-65 to 175 oc 

175 oc 

E 

55/150/56 

1/5 
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BUZ21 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 

AVALANCHE CHARACTERISTICS 

Symbol Parameter 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by Tj max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1 %) 

Max 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 ~A VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating T1 = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 rnA 2.1 

Ros(on) Static Drain-source On VGs=10V lo= 9 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s (*) Forward Vos = 15 V lo = 9 A 4 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo= 30 V lo= 3 A 
tr Rise Time RGs =50 Q VGs=10V 

ld(off) Turn-off Delay Time 
It Fall Time 

1.43 
62.5 

Value 

21 

60 

15 

14 

Typ. 

Typ. 

3 

0.09 

Typ. 

11 

800 
200 
40 

Typ. 

25 
75 

200 
80 

Unit 

A 

mJ 

mJ 

A 

Max. Unit 

v 

250 J.lA 
1000 J.lA 

± 100 nA 

Max. Unit 

4 v 
0.1 Q 

Max. Unit 

s 

1100 pF 
300 pF 
60 pF 

Max. Unit 

35 ns 
110 ns 
280 ns 
120 ns 

2/5 ------------- Lfi ~~~~m?v~:G!~Jt --------------
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ELECTRICAL CHARACTERISTICS (continued) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 38 A VGs = 0 

lrr Reverse Recovery lso = 19 A di/dt = 1 00 A/JlS 
Time Voo = 20 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(*)Pulsed. Pulse duration= 300 f!S, duty cycle 1.5% 

Min. 

Safe Operating Area Thermal Impedance 

K 

0 0.5 " 
I 

II I[/ 
0.2 'I V-
0 1 f-'"' ~ -0.05 

0.0 

:l r- 0.01 

SINGLE PULSE 

Ill lllllllll 
- -

'1-t-+tttttlf-+t+ 
10_, 2 .4 6 6 2 

10-1 10° ''1o'' ''1o'' v,:(v) 

Derating Curve Output Characteristics 

GC25990 

BUZ21 

Typ. Max. Unit 

21 A 
84 A 

2.1 v 
125 ns 

0.44 JlC 

CCZO!)~O 

I 

I I 

II I I 

II I 

I Zth k RthJ c 

a= t,/T 

_fUL 
-t±j' 

-10 2 10 1 t.(s) 

CC29530 
P,o, (W) 10 (A) ~ ~ Vas-lOY 

8V 

VI/ 7V 

./ 
120 30 

r,.... 
I'.. 6V I 00 

1'. 

' 
80 20 

60 ' ' 5V 
40 10 

1\.. 

' ' 
4V 

20 

50 100 8 16 24 V05 (V) 
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BUZ21 

Transfer Characteristics 

CiC29540 

lo(A) V05 =25V 
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12 
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4 

I 
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V05 =15V 
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/ 
....... -- 25 °C 
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8 IL v k"'- 150 °C 

~ vv 
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II 
4 
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- - r-.. 20 
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...... 1 s 

12 

8 

4 \. 

\ 
0 50 100 Tc ("C) 

Capacitance Variation 
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~ 
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Normalized Gate Threshold Voltage vs 
Temperature 

V(cs(thl) 
norm 

1.2 
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BUZ71 
BUZ71 Fl 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

BUZ71 50 v < 0.1 Q 18 A 
BUZ71 Fl 50 v < 0.1 Q 12 A 

• TYPICAL Ros(on) = 0.06 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
a DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0} 

VoGR Drain- gate Voltage (RGs = 20 kQ} 

VGs Gate-source Voltage 

lo Drain Current (continuous} at T c = 25 °C 

I oM Dram Current (pulsed} 

Ptot Total Dissipation at Tc = 25 °C 

Vtso Insulation Withstand Voltage (DC} 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 

DIN Humidity Category (DIN 40040} 

IEC Climatic Category (DIN IEC 68-1} 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

BUZ71 BUZ71FI 

50 v 
50 v 

± 20 v 
18 12 A 

72 72 A 

80 35 w 
- 2000 v 

-65 to 175 oc 

175 oc 

E 

55/150/56 

1/5 
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BUZ71/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

RthJ·case I Thermal Resistance Junction-case Max 1.88 I 4.29 

RthJ-amb jThermal Resistance Junction.ambient Max 62.5 
··-

AVALANCHE CHARACTERISTICS 

Symbol Parameter 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating T1 = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 rnA 2.1 

Ros(on) Static Drain-source On VGs=10V lo= 9 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

Qts (*) Forward Vos = 25 V lo = 9 A 5 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo= 30 V lo = 3 A 
lr Rise Time RGs =son VGs=10V 

td(oft) Turn-off Delay Time 
tr Fall Time 

Value 

18 

60 

15 

12 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.06 0.1 

Typ. Max. 

8 

520 700 
250 350 
80 120 

Typ. Max. 

45 65 
65 95 
115 160 
80 120 

°C/W 

°C!W 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
n 

Unit 

s 

pF 
pF 
pF 

Unit 

ns 
ns 
ns 
ns 

2/5 
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ELECTRICAL ~HARACTERISTICS (continued) 
SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
Is oM Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 36 A VGs = 0 

lrr Reverse Recovery lso=18A dildt = 1 00 A/~ts 
Time Voo=15V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(•} Pulsed. Pulse durallon = 300 J.IS, duty cycle 1 5% 

BUZ71/FI 

Min. Typ. Max. Unit 

18 A 
72 A 

2 v 
85 ns 

0.13 ~tC 

Safe Operating Area For T0-220 Package Safe Operating Area For ISOWATI220 Package 

Thermal Impedance For T0-220 Package Thermal Impedance For ISOWATI220 Package 

CC20930 
K 

1 o-2 1 o-• t. (s) 

3/5 ------------- LV ~~~;m~r::~~lf --------------
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BUZ71/FI 

Derating Curve For T0-220 Package 
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Output Characteristics 
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Maximum Drain Current vs Temperature 
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BUZ71A 
BUZ71AFI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

BUZ71A 50 v <0.12Q 16 A 
BUZ71AFI 50 v <0.12Q 11 A 

• TYPICAL Ros(on) = 0.1 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VeGA Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at T c = 25 °C 

I oM Dra1n Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 

DIN Humidity Category (DIN 40040) 

IEC Climatic Category (DIN IEC 68-1) 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

BUZ71A BUZ71AFI 

50 v 
50 v 

± 20 v 
16 11 A 

64 64 A 

70 35 w 
- 2000 v 

-65 to 175 oc 

175 oc 

E 

55/150/56 

1/5 
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BUZ71 A/BUZ71 AFI 

THERMAL DATA 

T0-220 /ISOWATT220 

RthJ-case I Thermal Resistance Junction-case Max 2.14 I 4.29 

RthJ·amb /Thermal Resistance Junction-ambient Max 62.5 

AVALANCHE CHARACTERISTICS 

Symbol Parameter 

lA A Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 "C, ID = IAR, VDD = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 6 < 1%) 

lA A Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 6 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source ID = 250 !!A VGs= 0 50 
Breakdown Voltage 

IDSS Zero Gate Voltage VDs = Max Rating 
Drain Current (VGs = 0) VDs = Max Rating T1 = 125 "c 

IGss Gate-body Leakage VGs = ± 20 V 
Current (VDs = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage VDs= VGs ID= 1 rnA 2.1 

RDS(on) Static Drain-source On VGs = 10 V ID= 8 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

Qrs (*) Forward VDs = 25 V ID= 8 A 3 
Transconductance 

CISS Input Capacitance VDs= 25 V f = 1 MHz VGs= 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions Min. 

ld(on) Turn-on Time VDD= 25 v ID= 8 A 
lr Rise Time RGs =50 n VGs=10V 

ld(off) Turn-off Delay Time 
It Fall Time 

Value 

16 

50 

10 

11 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.1 0.12 

Typ. Max. 

6.5 

330 450 
150 250 
40 60 

Typ. Max. 

50 70 
100 140 
40 60 
45 65 

°C/W 

°C/W 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!LA 
!LA 

nA 

Unit 

v 
n 

Unit 

s 

pF 
pF 
pF 

Unit 

ns 
ns 
ns 
ns 

215 ------------- L.,, ~~~;~=~~~ -------------
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ELECTRICAL CHARACTERISTICS (continued) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
Is oM Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 32 A VGs = 0 

lrr Reverse Recovery lso=16A dildt = 100 Ai!!S 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(*)Pulsed. Pulse duration- 300 J.IS, duty cycle 1.5% 

BUZ71 A/BUZ71 AFI 

Min. Typ. Max. Unit 

16 A 
64 A 

2.2 v 
70 ns 

0.14 !!C 

Safe Operating Area For T0-220 Safe Operating Area For ISOWATT220 

GCZBOSO GC28060 

Thermal impedance For T0-220 Thermal Impedance For ISOWATT220 

CC2Q930 
K 

0 0.5 

II / 
0.2 ~ 
0 1 I ~ - t::: 
0.05 

0.0 ' Zth k RthJ-c 

0 lp/T 

0.01 __fUL 
SINGLE PULSE 

1111 111111111 I 
~ 

3/5 
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BUZ71 A/BUZ71 AFI 

Derating Curve For T0-220 

p tot ( W) I'""T""T""'T-r'T'""'T"..,....,~"T""'T""r,-,-"'T""'1--f'GCT'22"f'103D 

0 50 100 

Output Characteristics 

GC28070 

10 (A) Ycs=10V 

20 ,_ 
-9V 8V 

15 
v 

7V 

10 
6V 

5 sv 

4V 

0 5 10 15 20 V05 (V) 

Transconductance 

GC28090 

V05 =15V 

12 
TJ =-40 °C v 

8 / k--v 
~ 

25 °C v ::::, v ./-':: 
..... ~ v i-125 °C 

~ 
,.,. 

~ 

4 

If' 
0 4 8 12 10 (A) 

Derating Curve For ISOWATT220 

GC27400 

' 30 

20 
I"\ 

'\. 

10 

' 1""\ 
0 50 100 150Tcaso (oC) 

Transfer Characteristics 

GC28080 

10 (A) 

V05 =25V 
16 

I v 
12 

I v 
I 

4 IV 
j_ 

v 
2 4 8 Yes (V) 

Static Drain-Source On Resistance 

Ros(oo 
(mO) 

) 

130 

120 

110 

100 

90 
0 

Ycs=1 OV 

/ 

!,.....-- .......... 

4 8 

GC2B100 

/ 
/ 

v 
v 

12 16 10 (A) 

415 
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Maximum Drain Current vs Temperature 

I 0 (A) rT-,--rr-r-;rr-r-;rr-rT--r-T""T--rr00'T28'-',1 :..:;' 0 

0 50 100 150 Tc('c) 

Capacitance Variation 

GC29130 

C(pF) 

800 

f=1 MHz 

Ycs=OV 
600 

" \ 
......__ 

Ciss 
400 

1\ ' \ r- Coss 

200 

Cr..;--
0 10 20 30 40 Vos(V) 

Normalized On Resistance vs Temperature 

Ros(oo) 
(norm) 

2.0 

1.6 

1.2 

0.8 

0.4 

/ 
/ 

/ 

-so 50 

CC28150 

v 
v 

/ 

/ 

Vcs=10V 
10 =8A 

1--

100 T1('c) 

BUZ71 A/BUZ71 AFI 

Gate Charge vs Gate-Source Voltage 

GC2821 0 

10 I 

8 I 

I 

I Vos =40V 
4 

2 
I 
v lo =16A 

I 
0 4 8 12 16 o,(nc) 

Normalized Gate Threshold Voltage vs 
Temperature 

Vcs(1h) 
(norm) 

1.2 

1.0 

0.8 

0.6 

0.4 

... 
)-...... 1'-.... 

-50 0 

GC28140 

Vos=Vcs 
1--

10 =1mA 

.......... r--... 
!""'-. 1'-.. 

!"--
...... 

50 100 

Source-Drain Diode Forward Characteristics 

) 

1.2 

1.0 

0.8 

0.6 

0.4 
0 

v 
/ v 
/ / 

/ 

8 

GC28160 

T,=-40°C 1--:: 
v --.::: v v 

/ / 
v / 

/ 
...-.:: 25'C 

/ 
125'C 

16 24 32 150 (A) 
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BUZ72A 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTORS 

TYPE 

BUZ72A 

• TYPICAL Ros(on) = 0.23 n 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

I oM Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 

DIN Humidity Category (DIN 40040) 

IEC Climatic Category (DIN IEC 68-1) 

June 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 

0~ 
b 

s (3) 

Value Unit 

100 v 
100 v 
± 20 v 

11 A 

44 A 

70 w 
-65 to 175 oc 

175 oc 

E 

55/150/56 

1/5 

107 



BUZ72A 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 

AVALANCHE CHARACTERISTICS 

Symbol Parameter 

lA A Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by TJ max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(T c = 100 °C, pulse width limited by T1 max, o < 1 %) 

Max 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.lA VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating T1 = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos= VGs lo = 250 J.lA 2 

Ros(on) Static Drain-source On VGs=10V lo= 5 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gJs (*) Forward Vos = 25 V lo= 5 A 2.7 
Transconductance 

C;ss Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo =50 V lo= 5.5 A 
t, Rise Time RGs = 4.7 n VGs = 10 V 

td(oll) Turn-off Delay Time 
tr Fall Time 

2.14 
62.5 

Value 

11 

36 

9 

7 

Typ. 

Typ. 

2.9 

0.23 

Typ. 

4.5 

330 
90 
25 

Typ. 

10 
50 
25 
20 

Unit 

A 

mJ 

mJ 

A 

Max. Unit 

v 

250 J.lA 
1000 J.lA 

± 100 nA 

Max. Unit 

4 v 
0.25 n 

Max. Unit 

s 

450 pF 
120 pF 
40 pF 

Max. Unit 

15 ns 
75 ns 
40 ns 
30 ns 

2/5 
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ELECTRICAL CHARACTERISTICS (continued) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

I so Source·drain Current 
Is oM Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 22 A 

trr Reverse Recovery lso = 11 A 
Time Voo = 20 V 

Orr Reverse Recovery 
Charge 

(*)Pulsed. Pulse durat1on = 300 JlS, duty cycle 1.5% 

Safe Operating Area 

) 10 (A 
6 

# .:s 
~;:.. 

' ~~~ 

D.C. OPERATION 

1 

Derating Curve 

P,a, (W) 

70 

60 

50 

40 

30 

20 

10 

0 

I'\. 

"\ 
1"\ 

50 100 

CC29800 

10{ls 

100{ls 

lms 

10ms 

lOOms 

GC23320 

1\. 

"\ 
I"\ 

VGs = 0 

di!dt = 1 00 Ai(.lS 
T1 = 150 °C 

Thermal Impedance 

K 

o- 0.5 

II 1/ 
0.2 v-
0 1 t:: ~ -0.05 

0.0 

-j; 1- 0.01 

SINGLE PULSE 

1111111111111111 

Output Characteristics 

lo (A) VGs 10V 7-

16 
~ u 

12 

//' , 
I 
y 

I~ 
'I 

5 10 

BUZ72A 

Typ. Max. Unit 

11 A 
44 A 

1.6 v 
80 ns 

0.22 (.lC 

CiC2Q9SO 

' 
I 

I 

Zth k RlhJ <: 

o t,/r 

__n_n_ 
-t±J 

GCZ9610 

::,.....--9V 
8V 

7V 

6V 

sv 

4V 

15 20 V0s (v) 

3/5 -------------- L..,J ~~~~m~~:~~t: --------------
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BUZ72A 

Transfer Characteristics 

GC29820 

10 (A) 

Y05 =25Y 
16 

I 
1/ 

12 

I 
1/ 

B 
I 

4 I 
I 

/ 
0 4 8 Yes (Y) 

Static Drain-Source On Resistance 

Ros(on ) 
( 0) 

0.3 

0.2 

0.1 
0 

Yes= 1 OV 

-I--f-' 

2 

GC29840 

/ 
_.../ 

/ v 

6 8 

Gate Charge vs Gate-Source Voltage 

GC29860 
Yes (Y) II 

I v 10 

8 I 

/ 
I 

4 
I 

I Vos =80V 

2 I to =11A 

I 
II 

0 4 8 12 16 Og(nC) 

Transconductance 

GC29830 

v05 =15V 

./ 
TJ =-40 °C v Vzsoc 

v v v v 
4 

~ v v 
~ :;....-v 125 °C 

tY'_ :::.---
~ r 

f 
4 t0(A) 

Maximum Drain Current vs Temperature 

lo (A) 
CC29850 

12 

....... 
I'. 

10 

8 

" 1\,. 
1\,. 

6 

4 

2 \ 

\ 
0 50 100 Tc (°C) 

Capacitance Variation 

GC29870 

C(pF) 

600 I 
f-1MHz 

500 
VG 5 =0Y 

400 
r--. 

300 CISS 

200 \ 
"'-

I'-
\ Co:" 

100 

Cm 

10 20 30 40 50 Vos(V) 

4/5 
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Normalized Gate Threshold Voltage vs 
Temperature 

Vos(tn) 
(norm) 

1.2 

1.0 

0.8 

0.6 

0.4 

....... 

-50 

r- 1"--... 
......... 

!'-..... 

0 50 

GC29880 

Vos=Vos 

10 =250!-IA 
r--

......... 
r--.... 

......... 
!'-... 

100 

Source-Drain Diode Forward Characteristics 

) 

1.2 

1.0 

0.8 

0.6 

0.4 
0 

....... 

I/ 

/ 

v ........ v / 

/ 
125•c 

8 

GC2990D 

TJ =-4o•c ......-: ~ ~ 
.........: ~ V' 

v v ............... / 
v zs•c 
V' 

16 24 32 150 (A) 

BUZ72A 

Normalized On Resistance vs Temperature 

Ros(oo) 

{norm) 

2.0 

1.6 

1.2 

0.8 

0.4 

/ 
/,. 

/ 

-50 0 

GC29890 

/ 
/ 

/ 

/ 
/ 

/ 
VGs=10V -
10 =5A 

50 100 
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BUZ76A 
N- CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTORS 

TYPE 

BUZ76A 

• TYPICAL Ros(on) = 1.65 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VaG A Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at T c = 30 °C 

laM Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Tstg Storage Temperature 

Tl Max. Operating JuncllOn Temperature 

DIN Humidity Category (DIN 40040) 

IEC Climatic Category (DIN IEC 68-1) 

May 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

400 v 
400 v 
± 20 v 
3.8 A 

16 A 

75 w 
-65 to 150 oc 

150 oc 

E 

55/150/56 

1/5 
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BUZ76A 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 

AVALANCHE CHARACTERISTICS 

Symbol Parameter 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by Tj max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

Max 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating Tj = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2.1 

Ros(on) Static Drain-source On VGs=10V lo = 1.5 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos = 25 V lo = 1.5 A 0.8 
Transconductance 

Ciss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING 

Symbol Parameter Test Conditions Min. 

ld(on) Turn-on Time Voo= 175 V lo = 2 A 
tr Rise Time RGs =50 Q VGs = 10 V 

td(off) Turn-off Delay Time 
It Fall Time 

3.57 
62.5 

Value 

3.8 

100 

6.8 

2.3 

Typ. 

Typ. 

3 

1.65 

Typ. 

1.5 

360 
68 
32 

Typ. 

25 
70 

145 
50 

Unit 

A 

mJ 

mJ 

A 

Max. Unit 

v 

250 J.lA 
1000 J.lA 

± 100 nA 

Max. Unit 

4 v 
2.5 Q 

Max. Unit 

s 

450 pF 
90 pF 
45 pF 

Max. Unit 

33 ns 
90 ns 
190 ns 
65 ns 

2/5 ---------------------------- A:~, ~~~~~~~:~~~ ----------------------------
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ELECTRICAL CHARACTERISTICS (continued) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

I so Source-drain Current 
Is oM Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 5.2 A VGs = 0 

trr Reverse Recovery I so= 4 A di!dt = 100 A/J.lS 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(*)Pulsed. Pulse durat1on = 300 fiS, duty cycle t .5% 

Safe Operating Area Thermal Impedance 

K 

0 0.5 

II 
0.2 ,;: 

0 1 ... ~ -0.05 

0.0 

0.01 

SINGLE PULSE 

111111111 1111 

Derating Curve Output Characteristics 

Ptat (W) 
GCI7160 

) 
VGs =10V / 

'" ' 
~ 

g 60 

" 1'1. 

4 
/) 
~ 

40 

20 "' 1\. ~ 
I 
1/ 

I~ 
1/ 

BUZ76A 

\ 

Typ. Max. Unit 

3.8 A 
16 A 

1.4 v 
400 ns 

5.9 J.lC 

CC20930 

' I 
I 

I 
I 

Zth k RlhJ c 

0 fp/T 

_f1Jl_ 
~-

CC28400 

~ 9V 

7V 

6V 

5V 

4V 

0 50 100 0 10 20 30 y05 (V) 
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BUZ76A 

Transfer Characteristics Transconductance 

GC28410 GC28420 

10 (A) g,,(S) V05 =15V 

5 
4 

I 
I 

II 
TJ =-40 °C v !--"' 

1/ r---1:-Vzs °C 

v 1/ !---"" J-~ 
t/ 1/ v 150 °C 

3 
I 
I 

~ v 
I 

J. v 
IT 

I I V05 =25V 

1/ 
./ 

4 8 10 Yes (V) 0 2 3 4 10 (A) 

Static Drain-Source On Resistance Maximum Drain Current vs Temperature 

2 0 GC22 3 
) 

GCZ8430 
10 (A) Ros{on 

( fl) 

2.5 
V05 =1 OV 

4.0 - - - '~--.. 
....... 

2.0 

I--" - 3.2 

- f- ,--- 2.4 
1.5 

1.6 
"\ 

\. 
1.0 

0.8 
1\ 

0.5 
1 1.8 2.6 3.4 4.2 10 (A) 0 50 100 Tc (°C) 

Gate Charge vs Gate-Source Voltage Capacitance Variation 

GC2B440 GC2a 450 

Yes (V) / C(pF) 

f=IMHz 
Ycs=OV 

Vos=320V / 
/ 

10 1000 

8 
I 

800 

600 
CIS~ 

6 
/ 

I 
1\. 

I lo =4A 
4 400 

~ < 
vc"' 

Cess 

v 
I 

2 200 

I 
0 5 10 15 20 o,(nc) 0 10 20 30 40 50 Vos(V) 
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Normalized Gate Threshold Voltage vs 
Temperature 

Vos(lh) 
(norm) 

1.2 

1.0 

0.8 

0.6 

0.4 

.... 

-50 

......... ...... 
!""'-- r-...... 

0 50 

GC28460 

Vos=Vos 

10 =250JlA 
I--

........... 
i"'--.. 

........... 

100 

Source-Drain Diode Forward Characteristics 

) 
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0.9 

0.8 

0.7 
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0 

v 
/v 

v v 
2 

GC28500 

T J =-4o•c ..... v 
,..,.... ..... v 25•c 

/ 

v / 

/ 
/ 
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v 

4 6 B I50 (A) 

BUZ76A 

Normalized On Resistance vs Temperature 
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BUZBO 
BUZBOFI 

N- CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Rose on) lo 

BUZ80 800 v <4f.l 3.4 A 
BUZ80FI 800 v <4f.l 2.1 A 

• TYPICAL Ros(on) = 3.3 Q 
• AVALANCHE RUGGEDNESS TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
D LOW GATE CHARGE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
a DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage {VGs = 0) 

VoGR Drain- gate Voltage {RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current {continuous) at T-e = 25 °C 

lo Drain Current {continuous) at T c = 100 °C 

1oM{•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage {DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operating area 

April1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
s (3) 

Value Unit 

BUZ80 BUZ80FI 

800 v 
800 v 
± 20 v 

3.4 2.1 A 

2.1 1.3 A 

13 13 A 

100 40 w 
0.8 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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BUZ80/FI 

THERMAL DATA 

T0-220 IISOWATT220 

RthJ·Case Thermal Resistance Junction-case Max 1.25 I 3.12 

RthJ-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-slnk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.4 
(pulse width lim1ted by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 180 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repet1t1ve Avalanche Energy 4.8 
(pulse width limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.1 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 3 4 

Ros(on) Static Drain-source On VGs=10V lo = 1.7 A 3.3 4 
Resistance VGs=10V lo= 1.7 A Tc = 1 00°C 8 

lo(on) On State Drain Current Vos > ID(on) X Ros(on)max 3.4 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (•") Forward Vos > lo(on) X Ros(on)max lo = 1.7 A 1 3.5 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 650 850 
Coss Output Capacitance 82 105 
Crss Reverse Transfer 28 40 

Capacitance 

2/7 ------------ Jb."''j SGS·THOMSON 
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°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

JlA 
JlA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 30 V lo= 2.1 A 
lr Rise Time RG =50 Q VGs = 10 V 

(see test circUit, f1gure 3) 

(di/dl)on Turn-on Current Slope Voo= 640 V lo= 3 A 
RG =50 Q VGs=10V 
(see test c1rcuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 3 A VGs = 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo=640V lo= 3 A 
It Fall Time RG =50 Q VGs = 10 V 
lc Cross-over T1me (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (') Forward On Voltage lso = 6 A VGs = 0 

trr Reverse Recovery lso = 3 A dildt = 1 00 AillS 
Time Voo = 80 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

( ) Pulsed Pulse durat1on = 300 ~s. duty cycle 1 5% 
(•) Pulse width hm1ted by safe operat1ng area 

BUZ80/FI 

Min. Typ. Max. Unit 

50 ns 
110 ns 

170 AillS 

42 55 nC 
6 nC 

17 nC 

Min. Typ. Max. Unit 

95 120 ns 
20 25 ns 
120 165 ns 

Min. Typ. Max. Unit 

3.4 A 
13 A 

2.5 v 
700 ns 

8.8 J.!C 

25 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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BUZ80/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 

GC34190 -~55°C 1/ 
/ 

4 v 
/ / TJ =25"C 

'/ 
II 

3 

I TJ =150 •c 
/ v 2 

/// 
1/b V05 =25V , 

2 3 4 5 10(A) 

Gate Charge vs Gate-source Voltage 

Yes (V} v 
GC19920 

10 
Vos=400V I 

v 
/ 

8 

6 
/ 

4 
I lo=3A 

I 
lL 

2 

0 10 20 30 40 0 0 (nC} 

Normalized Gate Threshold Voltage vs 
Temperature 

Vcs(th) 
(norm} 

1.2 

1.0 

0.8 

0.6 

-50 0 

GC2141D 

Vos=Vcs 
lo=1mA 

50 100 TJ (°C} 

Static Drain-source On Resistance 

Ros(an) 

(0) 

4 

1 
0 

--~ 

Capacitance Variations 

C(pF} 

200 0 

150 0 

1000 

\ 
ol\ /c.,, 

50 

0 20 40 

_ ...... ........ 
..... 

Vr;s 10V 

Vcs=O 

f=1MHz 

c,,. 

c., 

60 

BUZBO/FI 

GC34200 

GC34210 

-

Normalized On Resistance vs Temperature 

Ros(on) 
(norm} 

2.0 

1.5 

1.0 

0.5 

1- VGs=1 OV 
10 =1.7A 

v 
v~ 

-50 0 

GC21420 

I 
v 

v 
/ 

/ 
v 

50 100 TJ (•c) 

5/7 

--------------L~I ~~~~:9~ --------------
123 



BUZ80/FI 

Turn-on Current Slope 

di/dt 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 2: Unclamped Inductive Waveforms 
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BUZSOA 
BUZSOAFI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

BUZBOA BOO V <3Q 3.B A 
BUZBOAFI BOO V < 3 Q 2.4 A 

• TYPICAL Ros(on) = 2.5 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

Aprtl1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

BUZBOA BUZSOAFI 

BOO v 
BOO v 
± 20 v 

3.B 2.4 A 

2.3 1.4 A 

15 15 A 

100 40 w 
O.B 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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BUZ80A/BUZ80AFI 

THERMAL DATA 

T0-220 IISOWATT220 

RthJ·Case Thermal Resistance Junction-case Max 1.25 I 3.12 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

Tl Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.8 
(pulse Width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 200 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 8 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.2 
(Tc = 100 °C, pulse Width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Dram-source lo = 250 J.IA VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 3 4 

Ros(on) Static Drain-source On VGs = 10 V lo= 1.7 A 2.5 3 
Resistance VGs=10V lo = 1.7 A Tc = 100°C 6 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 3.8 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (') Forward Vos > lo(on) X Ros(on)max lo = 1.7 A 1 
Transconductance 

C,ss Input Capacitance Vos = 25 V I= 1 MHZ VGs = 0 1100 
Coss Output Capacitance 150 
Crss Reverse Transfer 55 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.IA 
J.IA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 

2/7 
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BUZ80A/BUZ80AFI 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

ld(on) Turn-on Time Voo= 30 V lo = 2.3 A 65 90 ns 
lr Rise Time RG =50 Q VGs=10V 150 200 ns 

(see test circuit, figure 3) 

(di/d!)on Turn-on Current Slope Voo= 600 V lo= 3.8 A 80 110 A/~s 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 5 A VGs=10V 55 70 nC 
Ogs Gate-Source Charge 8 nC 
Ogd Gate-Drain Charge 26 nC 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

lr(Voff) Off-voltage Rise Time Voo = 600 V lo = 3.8 A 110 145 ns 
It Fall T1me RG =50 Q VGs = 10 V 140 190 ns 
tc Cross-over Time (see test circuit, figure 5) 150 200 ns 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

I so Source-drain Current 3.8 A 
lsoM(•) Source-drain Current 15 A 

(pulsed) 

Vso (*) Forward On Voltage lso=7.6A VGs = 0 2 v 
t" Reverse Recovery I so= 3.8 A di!dt = 1 00 A/~s 500 ns 

Time VR = 100 V T1 = 150 °C 
Orr Reverse Recovery (see test circuit, figure 5) 4.3 ~c 

Charge 
IRRM Reverse Recovery 17 A 

Current 
0 (*) Pulsed. Pulse durat1on = 300 ~s. duty cycle 1.5 Yo 

(•) Pulse Width limited by safe operatmg area 

Safe Operating Areas For T0-220 Package Safe Operating Areas For ISOWATI220 Package 

GC20730 GC20740 
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BUZ80A/BUZ80AFI 

Thermal lmpedeance For T0-220 Package Thermal impedance For ISOWATT220 Package 
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Transconductance 
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BUZ80A/BUZ80AFI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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IRF520 
IRF520FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 
IRF520 100 v < 0.27 Q 10 A 
IRF520FI 100 v < 0.27 Q 7A 

• TYPICAL Ros(on) = 0.23 n 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMP DRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Dram Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

1oM(•) Dram Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operatmg area 

June 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
s (3) 

Value Unit 

IRF520 IRF520FI 

100 v 
100 v 
± 20 v 

10 7 A 

7 5 A 

40 40 A 

70 35 w 
0.47 0.23 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/6 
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IRF520/FI 

THERMAL DATA 

T0-220 IISOWATT220 

RthJ-case Thermal Resistance Junction-case Max 2.14 I 4.29 

Rtht·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s Thermal Resistance Case-sink Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 10 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 36 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 9 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 7 
(Tc = 100 °C, pulse width limited by T1 max, o < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 J.LA VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGs(th) Gate Threshold Voltage Vos = VGs lo= 250 J.LA 2 2.9 4 

Ros(on) Static Drain-source On VGs = 10V lo = 5 A 0.23 0.27 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs= 10 V 10 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9fs (*) Forward Vos > lo(on) X Ros(on)max lo = 5 A 2.7 4.5 
Transconductance 

C,ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 330 450 
Coss Output Capacitance 90 120 
Crss Reverse Transfer 25 40 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.LA 
J.LA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Vaa= 50 V Ia= 5 A 
tr Rise Time RGs=4.7Q VGs = 10 V 

td(off) Turn-off Delay Time (see test circuit) 
tr Fall Time 

Og Total Gate Charge Ia = 10 A VGs = 10 V 
Ogs Gate-Source Charge Vaa = Max Rating x 0.8 
Ogd Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

Is a Source-drain Current 
lsaM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lsa=10A VGs = 0 

trr Reverse Recovery lsa=10A dildt = 1 00 A/f.I.S 
Time Vaa = 20 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(')Pulsed. Pulse durat1on = 300 J.!S, duty cycle 1 5% 
(•) Pulse Width limited by safe operating area 

IRF520/FI 

Min. Typ. Max. Unit 

10 15 ns 
50 75 ns 
25 40 ns 
20 30 ns 

15 25 nC 
7 nC 
4 nC 

Min. Typ. Max. Unit 

10 A 
40 A 

1.6 v 
80 ns 

0.22 f.i.C 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATI220 
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IRF520/FI 

Thermal Impedance for T0-220 
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Transconductance 
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IRF520/FI 

Normalized On Resistance vs Temperature 
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IRF530 
IRF530FI 

N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRF530 100 v < 0.16 n 16 A 
IRF530FI 100 v < 0.16 n 10 A 

• TYPICAL Ros(on) = 0.095 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse Width hmrted by safe operat1ng area 

June 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRF530 IRF530FI 

100 v 
100 v 
± 20 v 

16 10 A 

11 7 A 

64 64 A 

90 40 w 
0.6 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/6 
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IRF530/FI 

THERMAL DATA 

T0-220 I1SOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1.67 I 3.75 

Rthr·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc·s Thermal Resistance Case-sink Typ 0.5 

Tr Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 16 
(pulse width limited by T1 max, ll < 1%) 

EAs Single Pulse Avalanche Energy 60 
(starting T1 = 25 °C, lo = IAR. Voo = 25 V) 

EAR Repetitive Avalanche Energy 15 
(pulse width limited by T1 max, ll < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 11 
(Tc = 100 °C, pulse width limited by T1 max, ll < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 j.LA Vas= 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (Vas= 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

lass Gate-body Leakage Vas=± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

Vas(th) Gate Threshold Voltage Vos =Vas lo= 250 11A 2 2.9 4 

Ros(on) Static Drain-source On Vas= 10V lo= 8 A 0.095 0.16 
Resistance Vas= 10V lo= 8 A Tc= 100°C 0.32 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max Vas= 10 V 16 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

grs (*) Forward Vos > lo(on) X Ros(on)max lo = 8 A 4 8 
Transconductance 

c, •• Input Capacitance Vos= 25 V f = 1 MHz Vas= 0 650 900 
Coss Output Capacitance 180 250 
Crss Reverse Transfer 40 60 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
llA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 36 V lo= 8 A 
tr Rise Time RG = 15 Q VGs = 10 V 

td(off) Turn-off Delay Time (see test circuit) 
!1 Fall Time 

Og Total Gate Charge lo = 16 A VGs = 10 V 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 
Ogd Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (") Forward On Voltage lso=16A VGs = 0 

trr Reverse Recovery lso=16A di/dt = 1 00 A/J.LS 
Time Voo = 30 V T1 =150°C 

Orr Reverse Recovery 
Charge 

(<) Pulsed. Pulse duration= 300 ~s. duty cycle t .5% 
(•) Pulse w1dth limited by safe operating area 

IRF530/FI 

Min. Typ. Max. Unit 

20 30 ns 
125 180 ns 
110 160 ns 
65 95 ns 

27 40 nC 
9 nC 

11 nC 

Min. Typ. Max. Unit 

16 A 
64 A 

1.6 v 
100 ns 

0.4 J.LC 

Safe Operating Areas for T0-220 Safe Operating Areas for ISOWATT220 

,r-~~~~~~-+~~~~+rr~ 

10 1 ~,~~~~~~~~~~~~~ 
10-1 .46iooz 46io12 46io22 vo;(v) 

GCS0060 

zr-~~~~LU~~~ 

100:mm•mm~ 
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IRF530/FI 

Thermal Impedance for T0-220 
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Thermal Impedance for ISOWATT220 

Derating CuNe for ISOWATT220 
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Transfer Characteristics 
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IRF530/FI 

Source-drain Diode Forward Characteristics 
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IRF540 
IRF540FI 

N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRF540 100 v < 0.077 Q 30 A 
IRF540FI 100 v < 0.077 Q 16 A 

• TYPICAL Ros(on) = 0.045 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Dra1n- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo lorain Current (cont.) at Tc = 25 °C 

lo I Drain Current (cont.) at Tc = 100 °C 

1oM(•) Dram Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Wtthstand Voltage (DC) 

Tstg I Storage Temperature 

T, I Max. Operatmg Junction Temperature 
(•) Pulse w1dth limited by safe operat1ng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
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s (3) 

Value 
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A 

A 

w 
W/°C 

v 
oc 
oc 
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IRF540/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ-case Thermal Res1stance Junction-case Max 1 I 3.33 

Rth)·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s Thermal Resistance Case-smk Typ 0.5 

Tl Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 30 
(pulse width limited by T1 max, o < 1%) 

EAs Smgle Pulse Avalanche Energy 200 
(starting T1 = 25 °C, lo = IAR. Voo = 25 V) 

EAR Repetitive Avalanche Energy 50 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 21 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 j.!A VGs= 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(•) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 !!A 2 2.9 4 

Ros(on) Static Drain-source On VGs = 10V lo= 17 A 0.045 0.077 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs = 10 V 30 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g1s (*) Forward Vos > lo(on) X Ros(on)max lo = 17 A 10 18 
Transconductance 

c, •• Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 1600 2100 
Coss Output Capacitance 460 600 
Crss Reverse Transfer 140 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
llA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on T1me Voo =50 V lo = 5 A 
tr Rise Time R, =50 Q VGs=10V 

td(off) Turn-off Delay Time (see test circuit) 
If Fall Time 

Og Total Gate Charge lo = 30 A VGs = 10 V 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 
Ogd Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (~) Forward On Voltage lso = 30 A VGs = 0 

trr Reverse Recovery lso = 30 A dildt = 100 A/JlS 
Time T1 = 150 °C Voo =50 V 

Orr Reverse Recovery 
Charge 

( ) Pulsed Pulse duration = 300 ~s. duty cycle 1.5 % 
(•) Pulse Width ilm1ted by safe operatmg area 

IRF540/FI 

Min. Typ. Max. Unit 

55 80 ns 
110 160 ns 
290 410 ns 
125 180 ns 

55 80 nC 
11 nC 
26 nC 

Min. Typ. Max. Unit 

30 A 
120 A 

1.6 v 
140 ns 

0.7 JlC 

Safe Operating Area for T0-220 Package Safe Operating Area for ISOWATT220 Package 
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IRF540/FI 

Thermal Impedance for T0-220 Package Thermal Impedance for ISOWATT220 Package 
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Transconductance 
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IRF540/FI 

Source-drain Diode Forward Characteristics 
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IRF620 
IRF620FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRF620 200 v < 0.8 Q 6A 
IRF620FI 200 v < 0.8 Q 4A 

a TYPICAL Ros(on) = 0.55 Q 

a AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
• UN INTERRUPTIBLE POWER SUPPLY (UPS) 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
• INDUSTRIALACTUATORS 
• DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width hm1ted by safe operating area 

May 1gg3 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRF620 IRF620FI 

200 v 
200 v 
± 20 v 

6 4 A 

4 2 A 

24 24 A 

70 30 w 
0.56 0.24 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/6 
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IRF620/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ·Case Thermal Resistance Junction-case Max 1.79 I 4.17 

Rth]·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s Thermal Resistance Case-sink Typ 0.5 

TJ MaxJmum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 6 
(pulse width limited by T1 max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 20 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 5 
(pulse width limited by T1 max, 1i < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 4 
(Tc = 100 °C, pulse width limited by T1 max, 1i < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 flA VGs= 0 200 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(•) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 flA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 3 A 0.55 0.8 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs= 10 V 6 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g1s (*) Forward Vos > lo(on) X Ros(on)max lo= 3 A 1.5 3.5 
Transconductance 

c.ss Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 460 600 
Coss Output Capacitance 90 120 
Crss Reverse Transfer 20 30 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

(.lA 
flA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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IRF620/FI 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

td(on) Turn-on Time Voo=100V lo= 3 A 30 45 ns 
tr Rise Time RG =50 Q VGs = 10 V 70 100 ns 

td(off) Turn-off Delay Time (see test circuit) 135 190 ns 
It Fall Time 45 65 ns 

Og Total Gate Charge lo= 6 A VGs=10V 20 30 nC 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 6 nC 
Ogd Gate-Drain Charge (see test circuit) 8 nC 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

I so Source-drain Current 6 A 
lsoM(•) Source-drain Current 24 A 

(pulsed) 

Vso (*) Forward On Voltage lso = 6 A VGs = 0 1.5 v 

lrr Reverse Recovery lso = 6 A dildt = 1 00 A/11s 170 ns 
Time Voo=100V T1 =150°C 

Orr Reverse Recovery 1 !!C 
Charge 

(•) Pulsed. Pulse durallon = 300 JlS, duty cycle 1.5% 
(•) Pulse w1dth hm1ted by safe operating area 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATT220 

Ia (A) 

' 

GC29250 GC29260 

Ia (A~~~~~~B~I~~~~ 
- # --~ 

1 OJLS v ·, 
= el' t OO,us - «-" 

A ' II lms 
I--17"Htttlll-'~ 'H:-1<1+tl1ii<--H 1 OOJLS 

I"' ·, 
/ D.C. OPERATION ' tOms 

lOOms 

lms r-..' 
10°,~--~~,-~ ' !Oms 

' , 100ms 

IJlJI D.C. OPERATION........ 1s 

I I IIIII 1111 II 1111 IIIII 

' ·,a, 2 
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IRF620/FI 

Thermal impedance for T0-220 Thermal impedance for ISOWATT220 
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Transconductance 
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IRF620/FI 

Normalized On Resistance vs Temperature 
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IRF630 
IRF630FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

IRF630 200 v < 0.4 Q 10 A 
IRF630FI 200 v < 0.4 Q 6A 

• TYPICAL Ros(on) = 0.25 Q 
• AVALANCHE RUGGED TECHNOLOGY 
a 1 00% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 1 00°C 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH SPEED SWITCHING 
a UNINTERRUPTIBLE POWER SUPPLY (UPS) 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a INDUSTRIAL ACTUATORS 
a DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

• PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

loM(•j Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth lim1ted by safe operating area 

June 1993 

PRELIMINARY DATA 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRF630 IRF630FI 

200 v 
200 v 
± 20 v 

10 6 A 

6 3 A 

40 40 A 

100 35 w 
0.8 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/3 
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IRF630/FI 

THERMAL DATA 

T0-220 I1SOWATT220 

RthJ·case Thermal Resistance Junction-case Max 1.25 I 3.57 

Rtht·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

iAR Avalanche Current, Repetitive or Not-Repetitive 10 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 60 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 15 
(pulse width limited by T1 max, 8 < 1 %) 

iAR Avalanche Current, Repetitive or Not-Repetitive 6 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 J.IA VGs = 0 200 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Ratmg x 0.8 Tc = 125 °C 1000 

iGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 J.IA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 5 A 0.25 0.4 
Resistance VGs= 10V lo = 5 A Tc = 100°C 0.8 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 10 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

Qts (*) Forward Vos > lo(on) X Ros(on)max lo = 5 A 3 7 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 1100 1500 
Cass Output Capacitance 160 250 
Crss Reverse Transfer 30 50 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!lA 
J.IA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 100 V lo = 5 A 
tr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

( di/dt)on Turn-on Current Slope Voo = 200 V lo = 10 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 200 V lo = 10 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 200 V lo = 10 A 
tr Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage I so= 10 A VGs = 0 

trr Reverse Recovery I so= 10 A dildt = 1 00 AIIJ.S 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*)Pulsed Pulse durat1on = 300 ~s. duty cycle 1 5% 
(•) Pulse width hm1ted by safe operatmg area 

- ----------- ~ Sf:iS·ntOMSON 
~"'f/ i:il~l!:liii@~~~I!:VIiil©lll~l!:® 

IRF630/FI 

Min. Typ. Max. Unit 

40 60 ns 
80 120 ns 

250 A/IJ.S 

40 60 nC 
8 nC 
10 nC 

Min. Typ. Max. Unit 

50 80 ns 
30 50 ns 
80 130 ns 

Min. Typ. Max. Unit 

10 A 
40 A 

1.5 v 
300 ns 

3 iJ.C 

20 A 

3/3 
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IRF640 
IRF640FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRF640 200 v < 0.18 Q 18 A 
IRF640FI 200 v < 0.18 Q 10 A 

a TYPICAL Ros(on) = 0.145 Q 

• AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a UN INTERRUPTIBLE POWER SUPPLY (UPS) 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
• INDUSTRIALACTUATORS 
a DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junct1on Temperature 
(•) Pulse wtdlh hmtted by safe operaling area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRF640 IRF640FI 

200 v 
200 v 
± 20 v 

18 10 A 

11 6 A 

72 72 A 

125 40 w 
1 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/6 
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IRF640/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1 I 3.13 

RthJ-amb Thermal Res1stance Junct1on-amb1ent Max 62.5 
Rthc-s Thermal Res1stance Case-smk Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 18 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 50 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 10 
(pulse width lim1ted by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 11 
(Tc = 100 °C, pulse Width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)OSS Drain-source lo = 250 !JA Ves = 0 200 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Ratmg 250 
Drain Current (Ves = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

less Gate-body Leakage Ves = ± 20 V ± 100 
Current (Vos = 0) 

Symbol Parameter Test Conditions Min. Typ. Max. 

Ves(Jhl Gate Threshold Voltage Vos = Ves lo = 250 !-lA 2 3 4 

Ros(on) Static Drain-source On Ves = 10V lo = 9 A 0.145 0.18 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max Ves= 10 V 18 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (':) Forward Vos > lo(on) X Ros(on)max lo = 9 A 6.5 13 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz Ves = 0 1600 2100 
Coss Output Capacitance 270 350 
Crss Reverse Transfer 50 70 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!-lA 
!JA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

ld(on) Turn-on T1me Voo = 100 V lo= 18 A 
lr R1se T1me RG=9.1Q VGs = 10 V 

ld(off) Turn-off Delay Time (see test circuit) 
It Fall T1me 

Og Total Gate Charge lo = 18 A VGs=10V 
Ogs Gate-Source Charge Voo = Max Ratmg x 0.8 
Q 9d Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( .. ) Forward On Voltage lso = 18 A VGs = 0 

lrr Reverse Recovery lso = 18 A dildt = 100 AIJ1S 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

0 ( ) Pulsed. Pulse duration - 300 ~s. duty cycle 1.5 Yo 
(•) Pulse Width hm1ted by safe operating area 

IRF640/FI 

Min. Typ. Max. Unit 

20 30 ns 
75 105 ns 
60 85 ns 
50 70 ns 

57 80 nC 
11 nC 
26 nC 

Min. Typ. Max. Unit 

18 A 
72 A 

1.5 v 
300 ns 

3.3 J1C 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATT220 
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IRF640/FI 

Thermal Impedance for T0-220 Thermal Impedance for ISOWATT220 
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Transconductance 
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IRF640/FI 

Normalized On Resistance vs Temperature 
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IRF720 
IRF720FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

IRF720 400 v < 1.8 n 4.2 A 
IRF720FI 400 v < 1.8 n 3A 

• TYPICAL Ros(on) = 1.65 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current {pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse wtd!h hmtted by safe operattng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
s (3) 

Value Unit 

IRF720 IRF720FI 

400 v 
400 v 
± 20 v 

4.2 3 A 

2.6 1.g A 

16.8 16.8 A 

75 35 w 
0.6 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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IRF720/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.67 I 3.57 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 4.2 
(pulse width limited by T1 max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 120 
(starting Tj = 25 °C, lo = IAR. Voo = 50 V) 

EAR Repetitive Avalanche Energy 7 
(pulse width limited by T1 max, 1i < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.6 
(Tc = 100 °C, pulse width limited by T1 max, 1i < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 ).1A VGs= 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos= VGs lo= 250 J.LA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo= 2 A 1.65 1.8 
Resistance VGs= 10V lo = 2 A Tc = 100°C 3.6 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo= 2 A 1 2.1 
Transconductance 

c, •• Input Capacitance Vos= 25 V f = 1 MHz VGs = 0 350 450 
Coss Output Capacitance 68 90 
Crss Reverse Transfer 32 45 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

).1A 
).1A 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 175 V lo= 2 A 
lr Rise Time RG =50 Q VGs = 10 V 

(see test circUit, figure 3) 

(di/dl)on Turn-on Current Slope Voo = 320 V lo= 4 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 320 V lo = 4 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo= 320 V lo= 4 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 4 A VGs = 0 

lrr Reverse Recovery lso = 4 A di!dt = 100 A/(lS 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(•) Pulsed· Pulse durat1on = 300 f.LS, duty cycle 1.5% 
(•) Pulse w1dth limited by safe operating area 

IRF720/FI 

Min. Typ. Max. Unit 

25 33 ns 
70 90 ns 

110 A/(ls 

25 35 nC 
7 nC 

11 nC 

Min. Typ. Max. Unit 

50 65 ns 
28 35 ns 
75 95 ns 

Min. Typ. Max. Unit 

4 A 
16 A 

1.6 v 
400 ns 

5.9 (lC 

29.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

3/7 
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IRF720/FI 

Thermallmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 

GC28.420 
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IRF720/FI 

Turn-on Current Slope 

di /dt 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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IRF730 
IRF730FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRF730 400 v < 1 Q 5.5 A 
IRF730FI 400 v < 1 Q 3.5 A 

• TYPICAL Ros(on) = 0.82 Q. 

• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

Ia Drain Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRF730 IRF730FI 

400 400 v 
400 400 v 

± 20 v 
5.5 3.5 A 

3.1 2.2 A 

22 22 A 

100 35 w 
0.8 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 
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IRF730/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ·Case Thermal Resistance Junction-case Max 1.25 I 3.57 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.5 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 290 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 7.6 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.1 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 j.tA VGs= 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 j.iA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 3 A 0.82 1 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs = 10 V 5.5 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gts (*) Forward Vos > lo(on) X Ros(on)max lo = 3 A 2.9 3.5 
Transconductance 

c ••• Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 640 800 
Cess Output Capacitance 120 150 
Crss Reverse Transfer 50 65 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

1-lA 
j.tA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 175 V lo = 3 A 
lr Rise Time RGs = 15 Q 

ld(off) Turn-off Delay Time (see test circuit) ,, Fall Time 

Og Total Gate Charge lo = 5.5 A VGs=15V 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 
0 9d Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 5.5 A VGs = 0 

trr Reverse Recovery lso = 5.5 A di/dt = 1 00 A/~s 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(') Pulsed Pulse durat1on = 300 ~s. duty cycle 1.5% 
(•) Pulse w1dth hm1ted by safe operatmg area 

IRF730/FI 

Min. Typ. Max. Unit 

47 62 ns 
35 45 ns 
120 155 ns 
30 38 ns 

44 55 nC 
6 nC 

20 nC 

Min. Typ. Max. Unit 

5.5 A 
22 A 

1.6 v 
470 ns 

6.3 ~c 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATT220 
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3/7 ------------- I:ii ~~~;mgr::O!~:: -------------
179 



IRF730/FI 

Thermal impedance for T0-220 Thermal impedance for ISOWATT220 

K 
GC18400 

K 
CC205S1 

0 0.5 0 0.5 

i7 
II II II ~ 

0.2 - ~ '-r-; o.2J1 ...... ~ 

~ - ~ ...... Zth = k RthJ-c 
1 0.05 0 ~ f0/T 

D. 1!--- ~ 
1--- 1' 

./.-11" 0.02 __fl_fl_ 
..K 0 01 

SINGLE PULSE -t±J 

11111111111111 

0.0~ 
0.05 

Zth k RlhJ c I IIIII 

""' I IIIII 0 = J0/T 
1/ ~ 0.01 II IIIII __fl_fl_ 
I/ SINGLE PULSE 

Ill 111111111 

~ 
-

10-2 
10 4 10 3 10 2 10- 1 10° t,(s) 

Derating Curve for T0-220 Derating Curve for ISOWATT220 

P1, 1 (W) 
GCI63!0 

P1, 1 (W) 
GCI BSBO 

120 30 

I"\ 
"\ 

"\. 80 

""' ""' 
20 

40 10 

""' ~ "\ 
1'\ 

""' 0 50 100 0 50 100 

Output Characteristics Output Characteristics 

GC36030 GC35040 

8 

) 
Yes =10~ 

8V-~ 
GV-~ r:::<.sv 

~ 

12 

Yes -10~ v 8V I 
1./.V 6V 
'/ 

0 I 
~ 5.5V 

10 

A ~ 5V II I 
A! P' , 

~ 
4.5V 4 

, 5V 

I 
II 4.5V 

4 

, 
4V I 4V r I 

0 0 5 10 15 20 25 

4/7 ---------------------------- ~~~~;~~~~:~~n ----------------------------
180 



IRF730/FI 

Transfer Characteristics Transconductance 
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IRF730/FI 

Normalized Breakdown Voltage vs Temperature 
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IRF730/FI 

Switching Time Test Circuit Gate Charge Test Circuit 
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IRF740 
IRF740FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRF740 400 v < 0.55 Q 10 A 
IRF740FI 400 v < 0.55 Q 5.5 A 

• TYPICAL Ros(on) = 0.42 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drarn Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vrso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse Width ilm1ted by safe operatrng area 

April1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRF740 IRF740FI 

400 400 v 
400 400 v 

± 20 v 
10 5.5 A 

6.3 3 A 

40 40 A 

125 40 w 
1 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 

185 



IRF740/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1 I 3.12 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
RthC·S Thermal Resistance Case-stnk Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 10 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 520 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 13 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.8 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 ).lA VGs = 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250).1A 2 3 4 

Ros(on) Static Drain-source On VGs = 1 OV lo = 5 A 0.42 0.55 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs= 10 V 10 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (*) Forward Vos > lo(on) X Ros(on)max lo = 5 A 4 6 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 1150 1450 
Cass Output Capacitance 220 260 
Crss Reverse Transfer 100 120 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

).lA 
).lA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 175 V lo = 5 A 
lr Rrse Time R,= 4.7 Q 

ld(off) Turn-off Delay Time (see test circuit) 
It Fall Trme 

Og Total Gate Charge lo = 10 A VGs = 10 V 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 
0 9d Gate-Drarn Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ("') Forward On Voltage lso=10A VGs = 0 

trr Reverse Recovery lso=10A di/dt = 1 00 AIJlS 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(')Pulsed Pulse duratron = 300 JlS, duty cycle 1.5% 
(•) Pulse wrdth lrmited by safe operatrng area 

IRF740/FI 

Min. Typ. Max. Unit 

25 32 ns 
37 48 ns 
120 155 ns 
30 38 ns 

72 90 nC 
10 nC 
40 nC 

Min. Typ. Max. Unit 

10 A 
40 A 

2 v 
530 ns 

7.7 !lC 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATI220 
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IRF740/FI 

Thermal Impedance for T0-220 Thermal Impedance for ISOWATT220 
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Transfer Characteristics 
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IRF740/FI 

Normalized Breakdown Voltage vs Temperature 
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IRF740/FI 

Switching Time Test Circuit Gate Charge Test Circuit 
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IRF820/FI 
IRF822/FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRF820 500 v <3!1 3A 
IRF820FI 500 v <3!1 2.2 A 

IRF822 500 v <4!1 2.8 A 
IRF822FI 500 v <4!1 1.9 A 

• TYPICAL Ros(on) = 2.5 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kfl) 

VGs Gate-source Voltage 

Ia Drain Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse w1dth llm1ted by safe operatmg area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
0 (2) 

·~ 
s (3) 

Value Unit 

IRF 

820 822 820FI 822FI 

500 500 500 500 v 
500 500 500 500 v 

± 20 v 
3 2.8 2.2 1.9 A 

1.9 1.7 1.4 1.2 A 

12 12 12 12 A 

75 35 w 
0.6 0.28 W/°C 

-65 to 150 oc 

150 oc 

116 
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IRF 820/FI- 822/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.66 I 3.57 

Rthj-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 3 
{pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 225 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 6 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 1.9 
(T c = 100 °C, pulse width limited by T1 max, o < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 J.LA VGs = 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 J.LA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 1.5 A 
Resistance for IRF820/820FI 2.5 3 

for IRF822/822FI 2.5 4 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs= 10 V 
for IRF820/820FI 3 
for IRF822/822FI 2.8 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gts (*) Forward Vos > lo(on) X Ros(on)max lo = 1.5 A 0.8 1.93 
Transconductance 

Ciss Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 350 460 
Coss Output Capacitance 60 80 
Crss Reverse Transfer 25 35 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.LA 
J.LA 

nA 

Unit 

v 

n 
n 

A 
A 

Unit 

s 

pF 
pF 
pF 

2/6 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 250 V lo= 1.5 A 
tr Rise Time RG =50 Q VGs = 10 V 

td(off) Turn-off Delay Time (see test circuit) 
tt Fall Time 

Og Total Gate Charge lo = 3 A VGs=10V 
Voo = Max Rating x 0.8 
(see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 3 A VGs = 0 

trr Reverse Recovery lso = 3 A dildt = 1 00 A/[!S 
Time Voo = 100 V Ti = 150 °C 

Orr Reverse Recovery 
Charge 

0 (*) Pulsed. Pulse durat1on- 300 f!S, duty cycle 1.5 1o 
(•) Pulse width limited by safe operatmg area 

IRF 820/FI · 822/FI 

Min. Typ. Max. Unit 

35 45 ns 
85 110 ns 
165 215 ns 
60 80 ns 

25 35 nC 
6 nC 

11 nC 

Min. Typ. Max. Unit 

3 A 
12 A 

1.6 v 
380 ns 

3.8 f!C 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATT220 

10"2 L-,~~~~~~~~~~~~~ 
1 o' Yos (V) 

3/6 
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IRF 820/FI- 822/FI 

Thermal Impedance for T0-220 Thermal Impedance for ISOWATT220 
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Transconductance 

GC~0790 
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IRF 820/FI - 822/FI 

Source-drain Diode Forward Characteristics 
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IRF830/FI 
;RF831/FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros[on) lo 

IRF830 500 v < 1.5 !.2 4.5 A 
IRF830FI 500 v < 1.5 !.2 3A 

IRF831 450 v < 1.5 !.2 4.5 A 
IRF831FI 450 v < 1.5 !.2 3A 

• TYPICAL Ros(on) = 1.35 Q. 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
a CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dratn- gate Voltage (RGs = 20 k!.2) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

I oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRF 

830 831 830FI 831 Fl 

500 450 500 450 v 
500 450 500 450 v 

± 20 v 
4.5 4.5 3 3 A 

3 3 1.8 1.8 A 

15 15 15 15 A 

100 35 w 
0.8 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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IRF830/FI-IRF831/FI 

THERMAL DATA 

T0-220 /ISOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1.25 I 3.57 

Rthl·amb Thermal Resistance Junction-ambient Max 62.5 
RthC·S Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 4.5 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 280 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 7.4 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.5 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 J.!A VGs = 0 
Breakdown Voltage for IRF830/830FI 500 

for IRF831 /831 Fl 450 

loss Zero Gate Voltage Vos = Max Ratmg 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250J.!A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5 A 1.35 1.5 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs= 10 V 4.5 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs ('·) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2.7 3.4 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 600 800 
Coss Output Capacitance 100 130 
Crss Reverse Transfer 40 55 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 
v 

f.! A 
J.!A 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 225 V lo=2.5A 
tr Rise Time RG = 15 Q 

td(oll) Turn-off Delay Time (see test circuit) 
t, Fall Time 

Og Total Gate Charge lo = 4.5 A VGs=10V 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 
0 9d Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 4.5 A VGs = 0 

lrr Reverse Recovery lso = 4.5 A di/dt = 100 A/J.lS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(') Pulsed Pulse duration= 300 f!S, duty cycle 1.5% 
(•) Pulse w1dth hm1ted by safe operating area 

IRF830/FI-IRF831/FI 

Min. Typ. Max. Unit 

45 60 ns 
34 42 ns 
125 155 ns 
39 50 ns 

42 52 nC 
6 nC 

20 nC 

Min. Typ. Max. Unit 

4.5 A 
15 A 

1.6 v 
430 ns 

3.8 !lC 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATT220 
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IRF830/FI·IRF831/FI 

Thermal Impedance for T0-220 Thermal Impedance for ISOWATT220 
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IRF830/FI · IRF831/FI 

Transfer Characteristics Transconductance 
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IRF830/FI-IRF831/FI 

Normalized Breakdown Voltage vs Temperature 
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IRF830/FI-IRF831/FI 

Switching Time Test Circuit Gate Charge Test Circuit 

717 
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IRF840/FI 
IRF841/FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss · Ros(on) lo 

IRFS40 500 v < O.S5 Q SA 
IRFS40FI 500 v < O.S5 Q 4.5 A 

IRFS41 450 v < O.S5 Q SA 
IRFS41FI 450 v < O.S5 Q 4.5 A 

• TYPICAL Ros(on) = 0.74 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drarn Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

I oM(•) Drain Current {pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operating area 

May 1993 

T0-220 JSOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRF 

S40 841 840FI 841FI 

500 450 500 450 v 
500 450 500 450 v 

± 20 v 
s s 4.5 4.5 A 

5.1 5.1 2.S 2.S A 

32 32 32 32 A 

125 40 w 
1 0.32 W/°C 

- 2000 

-65 to 150 oc 
150 oc 

1/7 
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IRF840/FI-IRF841/FI 

THERMAL DATA 

T0-220 /ISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1 I 3.12 

RthJ-amb Thermal Resistance Junction-ambtent Max 62.5 
RthC·S Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 8 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 510 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetittve Avalanche Energy 13 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.1 
(Tc = 100 °C, pulse wtdth limited by T1 max, o < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo=250~-tA VGs = 0 
Breakdown Voltage for IRF840/840FI 500 

for IRF841/841FI 450 

loss Zero Gate Voltage Vos = Max Ratmg 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± iOO 
Current (Vos = 0) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vas= VGs Ia= 250 ~-tA 2 3 4 

Ras(on) Stattc Drain-source On VGs = i OV lo = 4.4 A 0.74 0.85 
Resistance 

lo(on) On State Drain Current Vas> lo(on) X Ras(on)max VGs= iO V 8 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (·•·) Forward Vas > la(on) X Ras(on)max la=4.4A 4.9 6 
Transconductance 

CISS Input Capacitance Vas= 25 V f = i MHz VGs = 0 i iOO i500 
Coss Output Capacitance i 90 240 
Crss Reverse Transfer 80 iiO 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 
v 

!lA 
!lA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td{on) Turn-on Time Voo= 200 V lo = 4 A 
t, R1se Time R, = 4.7 Q 

td{oll) Turn-off Delay Time (see test circuit) 
!1 Fall Time 

Og Total Gate Charge lo = 8 A VGs=10V 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 
0 9d Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 8 A VGs = 0 

lrr Reverse Recovery lso = 8 A di!dt = 100 Ai11s 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(*) Pulsed. Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse Width limited by safe operatmg area 

IRF840/FI · IRF841/FI 

Min. Typ. Max. Unit 

40 50 ns 
35 43 ns 
80 100 ns 
20 25 ns 

75 95 nC 
9 nC 

39 nC 

Min. Typ. Max. Unit 

8 A 
32 A 

2 v 
700 ns 

12 11c 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATI220 

C:C350AO 
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IRF840/FI-IRF841/FI 

Thermal Impedance for T0-220 Thermal Impedance for ISOWATI220 

GC20540 
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Transfer Characteristics 

GC22380 
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IRF840/FI·IRF841/FI 

Normalized Breakdown Voltage vs Temperature 

V(BR)DSS 
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IRF840/FI-IRF841/FI 

Switching Time Test Circuit Gate Charge Test Circuit 
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IRFBC30 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

IRFBC30 

a TYPICAL Ros(on) = 2 Q 

a AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
a CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VeGA Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipatton at Tc = 25 °C 

Derattng Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

May 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

600 v 
600 v 
± 20 v 
4.3 A 

2.7 A 

15 A 

100 w 
0.8 W/°C 

-65 to 150 oc 

150 oc 

1/7 
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IRFBC30 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 1.25 
RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
RthJ·amb Thermal Resistance Case-sink Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, ll < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T, = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, ll < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 "C, pulse width limited by T1 max, ll < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)OSS Drain-source lo = 250 ~LA VGs= 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 ~LA 2 

Ros(on) Static Drain-source On VGs = 10V lo= 2 A 
Resistance VGs= 10V lo= 2 A Tc = 100°C 

lo(on) On State Drain Current Vas > lo(on) X Ros(on)max 4.3 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vos > lo(on) X Ros(on)max lo= 2 A 2.4 
Transconductance 

CISS Input Capacitance Vos= 25 V f= 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

4.3 

370 

9.8 

2.7 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

2 2.2 
4.4 

' 

Typ. Max. 

3 

560 820 
90 130 
40 50 

°C/W 
°C/W 
°C/W 

"C 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~LA 
JlA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Vaa= 225 V Ia = 2.5 A 
tr Rise Time RG = 15 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Vaa=480V Ia = 4 A 
RG = 15 Q VGs = 10 V 
(see test circuit, figure 5) 

IRFBC30 

Min. Typ. Max. Unit 

45 60 ns 
33 42 ns 

200 A/JlS 

Og Total Gate Charge Voo = 480 V lo = 4 A VGs=10V 43 55 nC 
Ogs Gate-Source Charge 
Q 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Vofl) Off-voltage Rise Time Voo= 480 V lo = 4 A 
It Fall Time RG = 15 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vsa (') Forward On Voltage lso = 4.3 A VGs = 0 

trr Reverse Recovery I so= 4 A di/dt = 100 A/JlS 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (•) Pulsed Pulse duratron- 300 ~s. duty cycle 1 5 Yo 
(•) Pulse wrdth lrmrted by safe operatrng area 

6 nC 
21 nC 

Min. Typ. Max. Unit 

35 45 ns 
40 55 ns 
60 75 ns 

Min. Typ. Max. Unit 

4.3 A 
15 A 

2 v 
420 ns 

3.7 JlC 

18 A 

Safe Operating Area Thermal Impedance 

GC35300 CC1S400 

) K 

0 0.5 ' ' I 

1 o', 

IIIII I 

I= 
.}' i': I 

v 

I= "' ~ I= «-""' I 
tOp.s 
I OOp.s 

w 
II I 

0.2 .... v I 
..;::.!. ~ ~ Zth = k RlhJ-c 

0.05 .'~--" 0 = f0/T 
' 
''· lms 

' tOms 
I 

' 
, ...11" 0.02 I ___flJl_ 

X 0.01 ' 
SINGLE PULSE I I ---t±j 

D.C. OPERATION lOOms 

II 11111111 II II II I I I 
111111111111111 I 10-2 

10 5 10-4 10 3 10 2 10-' t,(s) 
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IRFBC30 

Derating Curve Output Characteristics 

Ptot (W) 
GC!fl310 GC3631D 

) 
YGs =1 OV 

4 
6V ~ 

?> / 120 

80 I"' i', 
~ 

""' 

A ~ -'S.sv 

~ ~ 

~ v 5V 

lA! ~ 
~v 

~ 4Y 
40 

i', / 
0 50 100 0 

Transfer Characteristics Transconductance 

GC24020 GC35940 

10 (A) ) 

8 

v05 =25Y 

4 

TJ~ 
....--(T -25 'C 

1/ .::::P-?T 
/. v TJ -125'C 

10 

I 
I 

/' -tl" / / 3 

I 
I 

f/ v 
1// / 4 2 

~ Vos >I D(on) xR DS{on)mox 

J'J 
2 

/ If 
0 2 8 VGs (V) 2 

Static Drain-source On Resistance Gate Charge vs Gate-sourceNoi!,!J.ge 

CC24030 GC24040 

RoS{on 

(0) 
) VGs (v) I 

2.6 

v 
v,5 =lOV ~ l--~ 

~ i---

8 

\ v 
I 

I Vos=480V 

10 

2.1 

6 

1.6 

4 
J 
I 10 -4A 

I 
1.1 

2 

0.6 
0 2 4 0 10 20 30 40 0 9 (nC) 

4/7 ---------------------------- ~g~~~~~~~:~~~ ----------------------------
218 



Capacitance Variations 

GC35960 
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IRFBC30 

Switching Safe Operating Area Accidental Overload Area 

GC24090 GC24100 

10 (A) _I 10 (A) 
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! 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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A 
OS 

l~DE L::100p.H 
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Fig. 4: Gate Charge Test Circuit 
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IRFP150 
IRFP150FI 

N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRFP150 100 v < 0.055 Q 40 A 
IRFP150FI 100 v < 0.055 Q 23 A 

• TYPICAL Ros(on) = 0.035 f2 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE FOR 

STANDARD PACKAGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

lo Dra1n Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

T stg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth l1m1ted by safe operating area 

July 1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 
0 (2) 

'~~ 
~ 

s (3) 

Value Unit 

IRFP150 IRFP150FI 

100 v 
100 v 
± 20 v 

40 23 A 

28 14 A 

160 160 A 

180 60 w 
1.2 0.48 W/°C 

- 4000 v 
-65 to 175 -65 to 150 oc 

175 150 oc 

1/6 
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IRFP150/FI 

THERMAL DATA 

T0-218 IISOWATT218 

RthJ·Case Thermal Resistance Junction-case Max 0.83 l 2.08 

RthJ·amb Thermal Resistance Junction-ambrent Max 30 
Rthc-s Thermal Resistance Case-sink Typ 0.1 

Tr Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 40 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 210 
(starting T1 = 25 °C, Ia = IAR, Voo = 25 V) 

EAR Repetrtrve Avalanche Energy 50 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetrtive or Not-Repetitive 28 
(Tc = 100 °C, pulse wrdth limrted by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source Ia = 250 11A VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 250 
Drain Current (VGs = 0) Vas= Max Ratrng x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vas= VGs lo=25011A 2 2.9 4 

Rosron) Static Drain-source On VGs = 10V Ia = 22 A 0.035 0.055 
Resistance 

Ia( on) On State Drain Current Vas> loren) X Ros(on)max VGs=10V 40 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

Qts (·:·) Forward Vas> lo(on) X Ros(on)max Ia = 22 A 12 26 
Transconductance 

CJss Input Capacrtance Vas= 25 V f = 1 MHz VGs = 0 2150 2800 
Cess Output Capacitance 600 BOO 
Crss Reverse Transfer 150 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
11A 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 24 V lo = 20 A 
lr Rise Time R,=4.7Q VGs = 10 V 

ld(off) Turn-off Delay Time (see test circuit) 
It Fall Time 

Og Total Gate Charge lo = 40 A VGs = 10 V 
Voo = Max Rating x 0.8 
(see test circUit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
Source-dram Current 

lsoM(•) (pulsed) 

Vso (•) Forward On Voltage lso = 40 A VGs = 0 

lrr Reverse Recovery lso = 40 A dildt = 100 A/flS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

0 ( ) Pulsed Pulse duratoon - 300 ~s. duty cycle 1 5 Yo 
(•) Pulse wodth lomited by safe operatong area 

IRFP150/FI 

Min. Typ. Max. Unit 

20 30 ns 
130 190 ns 
80 120 ns 
80 120 ns 

70 100 nC 
12 
30 

Min. Typ. Max. Unit 

40 A 
160 A 

2 v 
130 ns 

0.65 11C 

Safe Operating Area for T0-218 Safe Operating Area for ISOWATT218 

~~~~~~~~~;E~~~GC~54~3~30 lo(A) 

2 

1 o>,·l~~..s~:.$-~"'~~~~~~ !.,.0~ 
~<?. 

2 

to':~-~~~ 
0 D.C. OPERATION 1 s 

10 :~~f!!§~~~"~~~f!!ll 
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IRFP150/FI 

Thermal Impedance for T0-218 Thermal Impedance for ISOWATT218 
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Transconductance 

CC50750 
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IRFP150/FI 

Source-drain Diode Forward Characteristics 
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IRFP240 
IRFP240FI 

N- CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Res( on) lo 

IRFP240 200 v < 0.18 Q 20 A 
IRFP240FI 200 v < 0.18 Q 12 A 

• TYPICAL Ros(on) = 0.145 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 

APPLICATIONS 
• HIGH CURRENT, HI~H SPEED SWITCHING 
• UNINTERRUPTIBLE'POWER SUPPLY (UPS) 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• INDUSTRIALACTUATORS 
• DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage {RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operatmg Junction Temperature 
(•) Pulse w1dth hm1ted by safe operating area 

July 1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRFP240 IRFP240FI 

200 v 
200 v 
± 20 v 

20 12 A 

12 7 A 

80 80 A 

150 55 w 
1.2 0.44 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/6 

229 



IRFP240/FI 

THERMAL DATA 

T0-218 IISOWATT218 

Rth]-case Thermal Resistance Junctton-case Max 0.83 I 2.27 

Rtht·amb Thermal Resistance Junction-ambient Max 30 
Rthc-s Thermal Resistance Case-sink Typ 0.1 

Tt Maximum Lead Temperature For Soldertng Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 20 
(pulse width ltmtted by T1 max, i5 < 1%) 

EAs Single Pulse Avalanche Energy 50 
{starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 10 
(pulse width limited by T1 max, i5 < 1%) 

IAR Avalanche Current, Repettttve or Not-Repetitive 12 
(Tc = 100 °C, pulse width limited by T1 max, i5 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 j.iA VGs = 0 200 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Dratn Current {VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current {Vos = 0) 

ON(•:•) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250j.iA 2 3 4 

Ros(on) Static Dratn-source On VGs = 10V lo = 10 A 0 145 0.18 
Rest stance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs=10V 20 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (<) Forward Vos > ID(on) X Ros(on)max lo = 10 A 6.5 13 
Transconductance 

c.ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 1600 2100 
Coss Output Capacitance 270 350 
Crss Reverse Transfer 50 70 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

j.iA 
llA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

ld(on) Turn-on T1me Voo=100V lo= 20 A 
t, Rise Time RG = 9.1 Q VGs=10V 

ld(off) Turn-off Delay Time (see test circuit) 
It Fall Time 

Og Total Gate Charge lo = 20 A VGs = 10 V 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 
0 9d Gate-Dram Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 20 A VGs = 0 

lrr Reverse Recovery lso = 20 A dildt = 100 AI!!S 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(c) Pulsed. Pulse duratiOn- 300 ).lS, duty cycle 1 5% 
(•) Pulse w1dth limited by safe operat1ng area 

IRFP240/FI 

Min. Typ. Max. Unit 

25 35 ns 
85 120 ns 
65 90 ns 
60 85 ns 

57 80 nC 
11 nC 
26 nC 

Min. Typ_ Max. Unit 

20 A 
80 A 

1.5 v 
310 ns 

3.4 !!C 

Safe Operating Area for T0-218 Safe Operating Area for ISOWATT218 
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IRFP240/FI 

Thermal Impedance for T0-218 Thermal Impedance for ISOWATT218 
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Transconductance 
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IRFP240/FI 

Normalized On Resistance vs Temperature 
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IRFP350 
IRFP350FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

IRFP350 400 v < 0.3 Q 16 A 
IRFP350FI 400 v < 0.3 Q 10 A 

• TYPICAL Rosron) = 0.21 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (Vos = 0) 

VooR . Drain- gate Voltage (Res= 20 kQ) 

Vos Gate-source Voltage 

lo Drain Current (contmuous) at Tc = 25 °C 

lo Dram Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

I Deratmg Factor 

Vtso ! Insulation Wtthstand Voltage (DC) 

Tstg I Storage Temperature 

Tt Max. Operating Junctton Temperature 
(•) Pulse wtd!h ltmtled by safe operatmg area 

JuLY1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRFP350 IRFP350FI 

400 v 
400 v 
± 20 v 

16 10 A 

10 7 A 

64 64 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 
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IRFP350/FI 

THERMAL DATA 

T0-218 IISOWATT218 

Rthj-case Thermal Resistance Junction-case Max 0.69 I 1.78 

RthJ-amb Thermal Resistance Junction-ambient Max 30 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

lA A Avalanche Current, Repetitive or Not-Repetitive 16 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 435 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 23 
(pulse w1dth limited by T1 max, 6 < 1 %) 

lA A Avalanche Current, Repetitive or Not-Repetitive 10 
(Tc = 100 °C, pulse w1dth limited by T1 max, 6 < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 !lA VGs = 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(••) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(ih) Gate Threshold Voltage Vos = VGs lo=250!1A 2 3 4 

Ros(on) Static Drain-source On VGs=10V lo = 8 A 0.21 0.3 
Resistance VGs=10V lo = 8 A Tc = 1 00°C 0.6 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 16 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gls (•:·) Forward Vos > lo(on) x Ros(on)max lo = 8 A 6 12 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 2200 2900 
Coss Output Capacitance 400 550 
Crss Reverse Transfer 205 270 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on T1me Voo = 200 V lo= B A 
tr R1se T1me RG = 4.7 Q VGs = 10 V 

(see test circUit, f1gure 3) 

{di/dt)on Turn-on Current Slope Voo= 320 V lo= 16 A 
RG = 4 7 Q VGs = 10 V 
(see test CJrcuit, f1gure 5) 

Og Total Gate Charge Voo = 320 V lo = 16 A VGs= 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voll) Off-voltage R1se Time Voo = 320 V lo = 16 A 
tJ Fall T1me RG = 4.7 Q VGs=10V 
tc Cross-over T1me (see test circuit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 16 A VGs = 0 

lrr Reverse Recovery lso=16A d1/dl = 100 A/J.IS 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test CJrCUJI, ftgure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse duratton - 300 ~s. duty cycle 1 5 Yo 
(•) Pulse wtdth ltmtted by safe operating area 

IRFP350/FI 

Min. Typ. Max. Unit 

25 35 ns 
85 115 ns 

350 A/J.IS 

145 190 nC 
15 nC 
BO nC 

I Min. Typ. Max. Unit 

105 140 ns 
35 50 ns 
150 200 ns 

Min. Typ. Max. Unit 

16 A 
64 A 

1.6 v 
620 ns 

10.9 ~tC 

35 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 
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IRFP350/FI 

Thermallmpedeance For T0-218 Thermal impedance For JSOWATT218 
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Transconductance 
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IRFP350/FI 

Turn-on Current Slope 

di jdt 
(A/fL s) 

300 

200 

100 

0 

1 
\ 
\ 
~ 

["'::: 
............. 

40 80 

Cross-over Time 

tc (ns) 

V DO =32QV 

600 [______ V GS =1 QV 

10 =16A 

400 / 
I/ v 

/ 200 

0 40 80 

Accidental Overload Area 

10 (A ) 

80 

64 

48 

32 TJ=150°C 

lp=20J.LS 

16 

GC54580 

Yoo =320V 

VG5 =t0V ~ 

I D =16A 

r-r-- t--

120 RG(O) 

GC53600 

v 
17 

/ 
17 

/ 

120 RG(fl) 

GC54 620 

0 1 00 200 300 400 Yos(V) 

Turn-off Drain-source Voltage Slope 

dv/di 
(V/ns) 

4 

2 

0 

I \ 

\ 
\ 

"" ......... 

40 

GC54590 

Yoo =320V 

VG5 =10V I----

10 =16A 

r--- ........ -- ,___ 

80 120 Ro(fl) 

Switching Safe Operating Area 

G"5 610 ' 4 

10 (A) 

80 

64 

48 

R0 =50 fl 
TJ=1So'c 

32 

16 

1 00 200 300 400 Vos(Y) 

Source-drain Diode Forward Characteristics 

) 
GC54630 

1. 2 
25°C 

0 -!--
~ !--' l--T J =-40°C ---l--

1. 

..... -........ v v ........ --8 
.......... v 

/ v 0. 

0. 6 
v 

/ 125 °C 

0. 4 
0 4 12 

6/7 ---------------------------- ~~~~~~~~~:~?~ ----------------------------
240 



Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 
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Resistive Load 
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~R!FIP450/F~ 
~RFW450 

N- CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Rose on) lo 

IRFP450 500 v < o.4 n 14A 
IRFP450FI 500 v < 0.4 0 9A 
IRFW450 500 v < 0.4 0 14 A 

a TYPICAL Ros(on) = 0.33 Q 

a AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
a CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS . 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kO) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

I oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Wtthstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operatmg area 

July 1993 

PRELIMINARY DATA 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

IRFP/IRFW450 IRFP450FI 

500 500 v 
500 500 v 

± 20 v 
14 9 A 

8.8 5.6 A 

56 56 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/6 
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IRFP450/FI - IRFW450 

THERMAL DATA 

T0-218/T0-247jiSOWATT218 

RthJ-case Thermal Resistance Junction-case Max 0.69 I 1.78 

RthJ·amb Thermal Resistance Junction-ambient Max 30 
Rthc-s Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 !!A VGs= 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 J.LA 2 

Ros(on) Static Drain-source On VGs = 10 V lo= 7.9 A 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs=10V 14 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 7.9 A 6 
Transconductance 

CISS Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

14 

760 

18 

8 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.33 0.4 

Typ. Max. 

10 

2200 3000 
340 440 
165 220 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
n 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo=210V lo= 7 A 
t, Rise Time R,=4.7n 

td(off) Turn-off Delay Time (see test circuit) 
It Fall Time 

Og Total Gate Charge lo = 13 A Vas=10V 
Ogs Gate-Source Charge Voo = Max Rating x 0.8 
Ogd Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 14 A Vas= 0 

trr Reverse Recovery lso = 14 A di!dt = 100 Nf.LS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(•) Pulsed. Pulse durat1on- 300 liS. duty cycle 1.5% 
(•) Pulse Width l1mited by safe operating area 

IRFP450/FI - IRFw450 

Min. Typ. Max. Unit 

25 35 ns 
55 75 ns 
170 225 ns 
100 135 ns 

145 190 nC 
15 nC 
75 nC 

Min. Typ. Max. Unit 

14 A 
56 A 

1.4 v 
700 ns 

17 f.LC 

Safe Operating Area for T0-218 and T0-247 Safe Operating Area for ISOWATI218 

3/6 ------------- Iifi ~~~;m~':1:00~:£ -------------
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IRFP450/FI - IRFW450 

Thermal Impedance for T0-218 and T0-247 Thermal Impedance for ISOWATT218 

Derating Curve for T0-218 and T0-247 Derating Curve for ISOWATT218 

Ptot (W) ,....,.....,...,,.........,...,..,....,....,-,.-.,....,-,-,-,--,-i""c:;:••,••:::,o p tot (W) ,....,......,-,.........,...,;-r-.,....,-,.-.,....,-,-,-,--,-i""c:;:o 6"455~0 

0 50 100 0 50 100 

Output Characteristics Transfer Characteristics 
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I 

I 
1/ 
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20 
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Transconductance 
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IRFP450/FI - IRFW450 

Normalized On Resistance vs Temperature 

Ros(on) 
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GCS2B20 
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II 
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IRFZ40 
IRFZ40FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

IRFZ40 50 v < 0.028 Q 50 A 
IRFZ40FI 50 v < 0.028 Q 27 A 

• TYPICAL Ros(on) = 0.022 Q 

• AVALANCHERUGGEDTECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

0~ 
s (3) 

Value Unit 

IRFZ40 IRFZ40FI 

50 50 v 
50 50 v 

± 20 v 
50 27 A 

35 19 A 

200 200 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/6 
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IRFZ40/FI 

THERMAL DATA 

T0-220 JrsowATT220 

RthJ-case Thermal Resistance Junction-case Max 1 I 3.33 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc·s Thermal Resistance Case-sink Typ 0.5 

Tl Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 50 
(pulse Width limited by T1 max, o < 1 %} 

EAs Single Pulse Avalanche Energy 400 
(starting T1 = 25 °C, lo = IAA, Voo = 25 V} 

EAR Repetitive Avalanche Energy 100 
(pulse width limited by T1 max, o < 1 %} 

IAR Avalanche Current, Repetitive or Not-Repetitive 35 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%} 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 J.lA VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Ratmg 250 
Drain Current (VGs = 0} Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0} 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 2 2 9 4 

Ros(on) Static Drain-source On VGs = 10V lo = 29 A 0.022 0.028 
Resistance 

lo(on) On State Drain Current Vos > ID(on) X Ros(on)max VGs=10V 50 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

grs (*} Forward Vos > lo(on) X Ros(on)max lo = 29 A 17 22 
Transconductance 

Ctss Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 1700 2200 
Cess Output Capacitance 630 850 
Crss Reverse Transfer 200 260 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

11A 
llA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo = 29 A 
tr Rise Time RG=4.7 Q VGs = 10 V 

td(off) Turn-off Delay Time {see test circuit) 
(f Fall Time 

Og Total Gate Charge lo = 64 A VGs=10V 
Ogs Gate-Source Charge Voo = Max Ratmg x 0.8 
Ogd Gate-Drain Charge {see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM{•) Source-drain Current 

(pulsed) 

Vso { ) Forward On Voltage VGs = 0 lso =50 A 

trr Reverse Recovery lso =50 A di!dt = 100 A/JlS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

(·) Pulsed Pulse durat1on = 300 JlS, duty cycle 1 5 % 
(•) Pulse w1dth hm1ted by safe operat1ng area 

IRFZ40/FI 

Min. Typ. Max. Unit 

50 70 ns 
110 160 ns 
60 90 ns 
25 35 ns 

50 70 nC 
15 nC 
27 nC 

Min. Typ. Max. Unit 

50 A 
200 A 

2 
v 

150 ns 

0.45 !lC 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATI220 
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IRFZ40/FI 

Thermal Impedance for T0-220 Thermal Impedance for ISOWATT220 

CC20510 
K 

6 0.5 I 
I 

I L &i 
0.2 L 
~ f- -~ 
0.05 -
0 02 z,h k RlhJ-c ,., 0~ Jp/T 

.... -L 0.01 __flJl_ 
"" SINGLE PULSE 

111111111111111 

~ 

Derating Curve for T0-220 Derating Curve for ISOWATT220 
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Transconductance 
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IRFZ40/FI 

Source-drain Diode Forward Characteristics 
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MTP3N60 
MTP3N60FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

MTP3N60 600 v < 2.5 Q 3.9 A 
MTP3N60FI 600 v < 2.5 Q 2.5 A 

• TYPICAL Ros(on) = 2 Q 
• AVALANCHE RUGGED TECHNOLOGY 
a 100%AVALANCHETESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (Ras = 20 kQ) 

Vas Gate-source Voltage 

lo Drain Current (contmuous) at Tc = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total D1ssipatton at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

MTP3N60 MTP3N60FI 

600 v 
600 v 
± 20 v 

3.9 2.5 A 

2.4 1.5 A 

14 14 A 

100 35 w 
0.8 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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MTP3N60/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

Rth[-case Thermal Reststance Junction-case Max 1.25 I 3.57 

Rthj-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-srnk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.9 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 300 
(starting T1 ~ 25 °C, lo ~ IAR, Voo ~ 25 V) 

EAR Repetitive Avalanche Energy 7.7 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.4 
(Tc ~ 100 °C, pulse wtdth limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo ~ 250 11A Ves~ 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos ~ Max Rating 200 
Drain Current (Ves = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

less Gate-body Leakage Ves = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

Ves(thl Gate Threshold Voltage Vos ~ Ves lo~ 1 mA 2 3 4.5 

Ros(on) Static Drain-source On Ves = 10V lo = 1.5 A 2 2.5 
Resistance Ves = 10V lo ~ 1.5 A Tc = 100°C 5 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 3.9 
Ves=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo ~ 1.5 A 1.5 2.6 
Transconductance 

C,ss Input Capacttance Vos ~ 25 V I= 1 MHz VGs ~ 0 560 800 
Cass Output Capacitance 90 130 
Crss Reverse Transfer 40 55 

Capacitance 

256 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f.lA 
f.lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 225 V lo = 2.5 A 
tr Rise Time RG = 15 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 480 V lo = 4 A 
RG = 15 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 480 V lo = 4 A VGs= 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Vott) Off-voltage Rise Time Voo= 480 V lo = 4 A 
It Fall Time RG = 15 Q VGs = 10 V 
lc Cross-over Time (see test wcutt, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ("·) Forward On Voltage lso = 3.9 A VGs = 0 

trr Reverse Recovery I so= 4 A di/dt = 1 00 AiJlS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (') Pulsed. Pulse durat1on - 300 ~s. duty cycle 1.5 Yo 
(•) Pulse w1dth limited by safe operating area 

MTP3N60/FI 

Min. Typ. Max. Unit 

45 60 ns 
33 42 ns 

200 A/JlS 

43 55 nC 
6 nC 

21 nC 

Min. Typ. Max. Unit 

35 45 ns 
40 55 ns 
60 75 ns 

Min. Typ. Max. Unit 

3.9 A 
14 A 

2 v 
420 ns 

3.7 !lC 

18 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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MTP3N60/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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MTP3N60/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
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MTP6N60 
N- CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

MTP6N60 

• TYPICAL Rns(on) = 1 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse Width limited by safe operating area 

May 1992 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

600 v 
600 v 
± 20 v 
6.8 A 

4.2 A 

30 A 

125 w 
1 W/°C 

-65 to 150 oc 

150 oc 

1/7 
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MTP6N60 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 1 
Rthj-amb Thermal Resistance Junction-ambient Max 62.5 
RthJ-amb Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR. Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.!A VGs = 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Ratmg x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 3 A 
Resistance VGs= 10V lo = 3 A Tc = 100°C 

lo(on) On State Drain Current V DS > I D(on) X Ros(on)max 6.8 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 3 A 2 
Transconductance 

C,ss Input Capacitance Vos=25V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

6.8 

460 

21 

4.2 

Typ. Max. 

200 
1000 

± 100 

Typ. Max. 

3.1 4.5 

1 1.2 
2.4 

Typ. Max. 

4.8 

1150 1500 
160 240 
75 110 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.!A 
f.! A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(onl Turn-on Time Voo = 300 V lo = 3 A 
lr Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

{ di/d!)on Turn-on Current Slope Voo=480V lo = 6 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo = 480 V lo = 6 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo=480V lo = 6 A 
!1 Fall Time RG =50 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 6 A VGs = 0 

lrr Reverse Recovery I so= 6 A d1/dt = 100 A/JlS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

lRRM Reverse Recovery 
Current 

0 (*) Pulsed. Pulse durat1on = 300 JlS, duty cycle 1.5 Yo 
(•) Pulse w1dth l1m1ted by safe operating area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

K 

6 0.5 

II 
0.2 

.~ - ~ 
0.05 ~ 

' 
0 02 .., I 

~ 0.01 

~ SINGLE PULSE 

1111111111111 

MTP6N60 

Typ. Max. Unit 

50 65 ns 
140 175 ns 

240 A/JlS 

78 98 nC 
8 nC 

41 nC 

Typ. Max. Unit 

100 125 ns 
27 34 ns 
145 180 ns 

Typ. Max. Unit 

3.8 A 
24 A 

2 v 
750 ns 

13.5 J.!C 

38 A 

GC20540 

' " 
' I 
14 I 

' 

Zth k RlhJ c 

6 t,;. 

__IUl_ 
~ 
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MTP6N60 

Derating Curve Output Characteristics 
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Capacitance Variations 
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MTP6N60 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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MTP3055E 
MTP3055EFI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

MTP3055E 60 v < 0.15 Q 14 A 
MTP3055EFI 60 v <0.15Q 10 A 

• TYPICAL Ros(on) = 0.1 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW GATE CHARGE 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (cont.) at Tc = 25 °C 

lo Drain Current (cont.) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width limited by safe operat1ng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
0 (2) 

·~ 
s (3) 

Value Unit 

MTP3055E MTP3055EFI 

60 v 
60 v 

± 20 v 
14 10 A 

10 7 A 

56 56 A 

70 35 w 
0.47 0.23 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/6 
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MTP3055E/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 2.14 I 4.29 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 14 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 40 
(starting T1 = 25 °C, lo = IAR. Voo = 25 V) 

EAR Repetitive Avalanche Energy 10 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 10 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 J.LA VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 50 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGsS Gate-body Leakage VGs=±20V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250J.LA 2 2.9 4 

Ros(on) Static Drain-source On VGs = 10V lo = 7 A 0.1 0.15 
Resistance 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max VGs= 10 V 14 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9fs (*) Forward Vos > lo(on) X Ros(on)max lo = 7 A 3 6 
Transconductance 

Ciss Input Capacitance Vas= 25 V I= 1 MHz VGs = 0 330 450 
Cess Output Capacitance 150 250 
Crss Reverse Transfer 40 60 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.LA 
J.LA 

nA 

Unit 

v 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 25 V lo = 7 A 
lr Rise Time RG =50 Q VGs= 10 V 

ld(off) Turn-off Delay Time (see test circuit) 
!1 Fall T1me 

Og Total Gate Charge lo = 14 A VGs=10V 
Ogs Gate-Source Charge Voo = 40 V 
0 9d Gate-Drain Charge (see test circuit) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
Source-drain Current 

lsoM(•) (pulsed) 

Vso (· ) Forward On Voltage lso = 14 A VGs = 0 

trr Reverse Recovery lso = 14 A di!dt = 1 00 Ai!lS 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

* ' ( ) Pulsed. Pulse duration- 300 f!S, duty cycle 1.5 Vo 
(•) Pulse Width limited by safe operating area 

MTP3055E/FI 

Min. Typ. Max. Unit 

45 65 ns 
90 130 ns 
40 60 ns 
40 60 ns 

15 25 nC 
7 nC 
5 nC 

Min. Typ. Max. Unit 

14 A 
56 A 

1.5 v 
60 ns 

0.12 !lC 

Safe Operating Area for T0-220 Safe Operating Area for ISOWATT220 

GC281 90 
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MTP3055E/FI 

Thermal Impedance for T0-220 Thermal Impedance for ISOWATI220 
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Transconductance 
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MTP3055E/FI 

Undamped Inductive Load Test Circuit Undamped Inductive Waveforms 
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STE15N100 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE15N100 

a HIGH CURRENT POWER MODULE 
• AVALANCHERUGGEDTECHNOLOGY 

(SEE STH6N100 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Dra1n Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipation at Tc = 25 °C 

Deratmg Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

V1s0 Insulation Withstand Voltage (AC-RMS) 
(•) Pulse Width l1m1ted by safe operat1ng area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

1000 v 
1000 v 
± 20 v 
15 A 

9.5 A 

60 A 

400 w 
3.2 W/°C 

-55 to 150 oc 

150 oc 

2500 v 

1/6 
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STE15N100 

THERMAL DATA 

RthJ-case 
Rthc-h 

Thermal Resistance Junct1on-case 
Thermal Resistance Case-heatsink W1th Conductive 
Grease Applied 

Max I 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 1 mA VGs = 0 V 1000 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rat1ng 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

Symbol Parameter Test Conditions Min. 

VGs(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Ros(on) Stat1c Dram-source On VGs = 10V lo = 9 A 
Res1stance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (·') Forward Vos = 15 V lo= 9 A 8 
Transconductance 

C,ss Input Capacitance Vos= 25 V f = 1 MHz VGs = 0 V 
Coss Output CapaCitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

ld(on) Turn-on Time Voo = 500 V lo = 9 A 
t, Rise Time RG = 4.7 Q VGs = 10 V 

(see test c1rcu1t, f1gure 1) 

(di/dl)on Turn-on Current Slope Voo = 800 V lo= 15 A 
RG = 4.7 Q VGs = 10 V 
(see test c1rcuit, figure 3) 

Og Total Gate Charge Voo = 800 V lo = 15 A 
VGs = 10 V 

278 

0.31 

0.05 

Typ. Max. 

500 
1.5 

± 300 

Typ. Max. 

4 

0.77 

Typ. Max. 

7 
850 
250 

Typ. Max. 

65 
78 

570 

375 

OC/W I 
°C/W 

Unit 

v 

I! A 
mA 

nA 

Unit 

v 
Q 

Unit 

s 

nF 
pF 
pF 

Unit 

ns 
ns 

Ai!lS 

nC 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off·voltage R1se T1me Voo =BOO V lo = 15 A 
It Fall T1me RG = 4.7 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( .. ) Forward On Voltage lso = 15 A VGs = 0 

lrr Reverse Recovery lso = 15 A dildt = 1 00 Aflrs 
T1me Voo=100V T1 =150°C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse duration - 300 IJS, duty cycle 1.5 Yo 
(•) Pulse Width limited by safe operating area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

1 OO,us 

1ms 

10ms 

K 

1 

,; -0.5 

0.2 

0.1 '""" 

. 
I 
I~ 

~ 

0.05 
0.02 

STE15N100 

Typ. Max. Unit 

75 95 ns 
18 25 ns 

105 136 ns 

Typ. Max. Unit 

15 A 
60 A 

2.5 v 
1150 ns 

30 11c 

52 A 

GC54BOO 

I 
I 

I m 
Zu, = k RthJ-c 
0 = fp/T 

_n_n_ 
SINGLE PULSE ~ 

10-2 

'"" 
11111111 II 11111111 111111 

- -1 0 4 1 0 3 1 0 2 1 0 1 1 0° t P ( s) 
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STE15N100 
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Capacitance Variations 

GCI9040 
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STE15N100 

Cross-over Time 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 

Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE16N100 

a HIGH CURRENT POWER MODULE 
a AVALANCHE RUGGED TECHNOLOGY 

(SEE STH6N100 FOR RATING) 
a VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
a EASY TO MOUNT 
a SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
a EXTREMELY LOW Rth JUNCTION TO CASE 
a VERY LOW DRAIN TO CASE CAPACITANCE 
a VERY LOW INTERNAL PARASITIC 

INDUCTANCE {TYPICALLY< 5 nH) 
a ISOLATED PACKAGE UL RECOGNIZED 

{FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
a SMPS & UPS 
a MOTOR CONTROL 
D WELDING EQUIPMENT 
a OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-Source Voltage (VGs = 0) 

VoGR Dram-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Dram Current (contmuous) at Tc = 100 °C 

1oM(•) Dram Current (pulsed) 

Ptot Total Diss1pat1on at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dth l1m1ted by safe operatmg area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

1000 v 
1000 v 
± 20 v 
16 A 

10 A 

64 A 

400 w 
3.2 W/°C 

-55 to 150 oc 

150 oc 

2500 v 

1/6 
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STE16N100 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case Max 
Rthc-h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo= 1 mA Vas= 0 V 1000 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas= 0) Vos = Max Rating x 0.8 Tc= 125°C 

lass Gate-body Leakage Vas=± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

Vas(thl Gate Threshold Voltage Vos =Vas lo= 1 mA 2 

Ros(on) Static Drain-source On Vas= 10V lo = 9 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (·:•) Forward Vos = 15 V lo= 9 A 8 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz Vas= 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo = 500 V lo = 9 A 
tr R1se Time Ra=4.7n Vas= 10 V 

(see test c1rcuit, figure 1) 

(di!dt)on Turn-on Current Slope Voo = 800 V lo= 16 A 
Ra = 4.7 n Vas= 10 V 
(see test circuit, figure 3) 

Og Total Gate Charge Voo = 800 V lo = 16 A 
Vas= 10 V 

284 

0.31 °C/W 

0.05 °C/W 

Typ. Max. Unit 

v 

300 J.LA 
1.5 mA 

± 300 nA 

Typ. Max. Unit 

4 v 
0.7 n 

Typ. Max. Unit 

s 

7 nF 
850 pF 
250 pF 

Typ. Max. Unit 

65 ns 
78 ns 

570 A/J.LS 

375 nC 



ELECTRICAL CHARACTERISTICS (continued) , 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage R1se T1me Voo = 800 V lo = 16 A 
It Fall T1me RG=4.7Q VGs = 10 V 
tc Cross-over T1me (see test c1rcuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (') Forward On Voltage lso= 16A VGs = 0 

trr Reverse Recovery lso = 16 A dildt = 1 oo A/~s 
T1me Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circUit, figure 3) 
Charge 

IRRM Reverse Recovery 
Current 

0 (') Pulsed Pulse duralion = 300 f!S, duty cycle 1 5 Yo 
(•) Pulse wrdth hmrted by safe operatrng area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STE16N100 

Typ. Max. Unit 

75 95 ns 
20 28 ns 
112 144 ns 

Typ. Max. Unit 

16 A 
64 A 

2.5 v 
1250 ns 

37 ~c 

59 A 
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STE16N100 
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Capacitance Variations 

GCI9040 
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STE16N100 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STE22N80 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE22N80 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE STH8N80 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS& UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Dram-Source Voltage (VGs = 0) 

VoGR Dram-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

Ia Drain Current (continuous) at T c = 25 °C 

Ia Drain Current (continuous) at T c = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total Disstpation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

Vtso lnsulatton Wtthstand Voltage (AC-RMS) 
(•) Pulse Width limited by safe operating area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

800 v 
800 v 
± 20 v 
22 A 

13.5 A 

88 A 

400 w 
3.2 W/°C 

-55 to 150 oc 

150 oc 

2500 v 

1/6 
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STE22N80 

THERMAL DATA 

RthJ-case 

Rthc-h 
Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink With Conductive 
Grease Applied 

Max I 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 1 mA VGs = 0 V 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc=125°C 

IGss Gate-body Leakage VGs=±20V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 1 mA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 12 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

9ts (*) Forward Vos = 15 V lo = 12 A 9 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 V 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacttance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) jTurn-on Ttme 1 Voo = 400 v 10 = 12 A 
lr IRtse Ttme RG = 4.7 Q VGs = 10 V 

(see test ctrcwt, ftgure 1) 

{dt/dt)on Turn-on Current Slope Voo = 640 V lo = 22 A 
RG = 4.7 Q VGs = 10 V 
(see test ctrcutt, figure 3) 

Og Total Gate Charge Voo = 640 V lo = 22 A 
VGs=10V 

0.31 

0.05 

Typ. Max. 

300 
1 .5 

± 300 

Typ. Max. 

4 

0.4 

Typ. Max. 

8.1 
11 00 
500 

Typ. Max. 

75 100 
88 115 

660 

400 

I 
°C/W 

°C/W 

Unit 

v 

J.!A 
mA 

nA 

Unit 

v 
Q 

Unit 

s 

nF 
pF 
pF 

Unit 

ns 
ns 

A/J.!S 

nC 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr{Voff) Off-voltage Rise T1me Voo=640V lo = 22 A 
t, Fall T1me RG=4.7Q VGs=10V 
tc Cross-over Time (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 22 A VGs = 0 

trr Reverse Recovery lso = 22 A di/dt = 100 A/flS 
Time Voo = 100 V T1 =150°C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse durat1on - 300 ~s. duty cycle 1.5 Yo 
(•) Pulse w1dth llm1ted by safe operatmg area 

STE22N80 

Min. Typ. Max. Unit 

62 85 ns 
23 33 ns 
95 125 ns 

Min. Typ. Max. Unit 

22 A 
88 A 

2.5 v 
1400 ns 

60 flC 

85 A 

Safe Operating Area Thermal Impedance 

GCS5020 CC54800 
K 

0 0.5 
' 

I 
0.2 ~ Z1h = k RlhJ-c 

o.1t... W' 0 = 1p/T 

____n_n__ 
0 05 : 
0.02 I ---t±J 

~ 1 SINGLE PULSE II 

1- 11111111 II 1111 111111111 111111 

-10 3 10 2 10 1 10° t,(s) 
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STE22N80 

Derating Curve 

100 

' >--->--->--- Pto! 
I' 

50 

0 50 

Transfer Characteristics 

) 

40 

30 

20 

10 

0 
2 

v05 =25V 

I 

v 
3 

1'-.. 

" 
100 

I 
1/ 

I 
1/ 

I 

Static Drain-source On Resistance 

Rns(on ) 
( [] ) 

0.6 

0.5 

0.4 

0 . .) 

0.2 

0.1 
0 10 

Ycs""10V 

J.,...o 
~ 

I 

I 
I 
I 

zo 30 40 

GC16960 

f--1--f--

" 

CC55370 

I 

--1--

--1--

6 V05 (v) 

CC5555~ 

I 

...... v 
...... 

I 

Output Characteristics 

CCS5170 

Yes =lOY 
/ 

/" ....- 5.5Y 
50 

/ / 
40 

1/ 
~ SY 

II. 
30 

20 w 
4.5V 

10 
Ill 

J 4V 

Iff 3.5V 

0 8 16 24 32 40 Y05 (Y) 

Transconductance 

GC55<160 

V05 =15V I 

-
/ 1--25 

v 
20 

15 
1/ 

10 J 

J 
1/ 

5 

5 10 15 20 25 10 (A) 

Gate Charge vs Gate-source Voltage 

GC.555LO 
Yes (v) v 

10 / 
) 

8 v 
6 

) 

I 

Yos =640V 

2 
lo ""22A 

I 
I 

0 1 00 200 300 400 

4/6 ---------------------------- ~~~~~~gr~:~9J~ ----------------------------
292 



Capacitance Variations 
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STE22N80 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 

Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STE26N50 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE26N50 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE IRFP450 FOR RATING) 
• VERY LARGE SOA- LARGE P~AK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Dra1n-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Dra1n Current (continuous) at Tc = 25 °C 

lo Dra1n Current (contmuous) at Tc = 100 °C 

laM(•) Dram Current (pulsed) 

P1o1 Total Dissipation at Tc = 25 °C 

Derat1ng Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dth llm1ted by safe operating area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

500 v 
500 v 
± 20 v 
26 A 

17 A 

104 A 

300 w 
2.4 W/°C 

-55 to 150 oc 
150 oc 

2500 v 
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STE26N50 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case Max 
Rthc-h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 1 mA VGs = 0 V 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current {Vas= 0) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Roston) Static Dram-source On VGs = 10V Ia = 13 A 
Res1stance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs ( ) Forward Vas= 15 V lo= 13 A 12 
Transconductance 

c.ss Input Capacitance Vas= 25 V f = 1 MHz VGs = 0 V 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

tct(on) Turn-on Time Voo = 250 V Ia = 13 A 
tr R1se T1me RG = 4.7 Q VGs = 10 V 

(see test wcuit, figure 1) 

(di/dt)on Turn-on Current Slope Voa = 400 V Ia = 26 A 
RG = 4.7 Q VGs = 10 V 
(see test circu1t, figure 3) 

Og Total Gate Charge Vaa = 400 V Ia = 26 A 
VGs = 10 V 

0.42 °C/W 

0.05 °C/W 

Typ. Max. Unit 

v 

200 J.tA 
1 mA 

± 200 nA 

Typ. Max. Unit 

4 v 
0.2 Q 

Typ. Max. Unit 

s 

6 nF 
1200 pF 
500 pF 

Typ. Max. Unit 

60 ns 
80 ns 

450 A/J.tS 

275 nC 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 

Symbol Parameter 
r-------+------­

tc(Voff) 

It 
tc 

Off-voltage Rise T1n1 
Fall Time 
Cross-over Time 

SOURCE DRAIN DIODE 

Symbol Parameter 

-
e 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 
--

Vso ( ) Forward On Voltage 

lee I Reverse Recovery 
IT1me 

On I""'"'" """"' Charge 
IRRM Reverse Recovery 

Current 

I Test Conditions 

IVoo=400V lo=26A 
IRG=47Q VGs=10V 
:(see test circuit, figure 3) 

Test Conditions 

lso = 26 A VGs = 0 

lso = 26 A d1/dt = 100 A/~ts 
Voo=100V T1 = 150 °C 
(see test c1rcu1t, f1gure 3) 

c-c-
( ) Pulsed Pulse durat1on = 300 ps, duty cycle 1 5% 
(•) Pulse w1dth ilm1ted by safe operat1ng area 

STE26N50 

Min. Typ. Max. Unit 

63 ns 
25 ns 
85 ns 

Min. i Typ. Max. Unit 

I 26 A 
104 A 

1.4 v 
850 ns 

I 

23.5 ~tC 

55 A 

Safe Operating Area Thermal Impedance 

K - ,-

1- 0 0.5 

GC54BOO 

r ~-~J-THJ;,----t-t- il-
l '.1 1 d ' 

i II 1 u~ 
I:! I j: T !-1-fjjjfj--l!l H-++++H 

Iiiii ~ 

Z1h ~ k RtnJ-c 

0 = lp/T 

10 _, L......l.;-Wlllll!.-..l;-'-'-' Ill"'"'-11111.1--'_;-IUJ..WlC... Iii 7II.J..W II II'"-;: l''l.u... II u.wllll 
10 10 3 10 2 10 1 10° t,(s) 
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STE26N50 

Derating Curve 
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Capacitance Variations 

GC55710 
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STE26N50 

Cross-over Time 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 

Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STE36N50 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE36N50 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE IRFP450 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
a VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
a SMPS & UPS 
a MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kl.l) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tt Max. Operating Junct1on Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

500 v 
500 v 
± 20 v 
36 A 

24 A 

144 A 

410 w 
3.3 W/°C 

-55 to 150 oc 
150 oc 

2500 v 

1/6 
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STE36N50 

THERMAL DATA 

Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink With Conductive 
Grease Applied 

Max 

Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source Ia = 1 mA VGs = 0 V 500 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vas= 0) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vas= VGs lo= 1 mA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 18 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs ( ·) Forward Vos=15V Ia = 18 A 16 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capac1tance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on T1me Voo= 250 V lo = 18 A 
tr Rise T1me RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 1) 

(di/dt)on Turn-on Current Slope Voo = 400 V lo = 36 A 
RG=4.7Q VGs = 10 V 
(see test circuit, figure 3) 

Og Total Gate Charge Voo=400V lo = 36 A 
VGs=10V 

0.3 

0.05 

Typ. Max. Unit 

v 

300 J.!A 
1 .5 mA 

± 300 nA 

Typ. Max. Unit 

4 v 
0.14 Q 

Typ. Max. Unit 

s 

9 nF 
1800 pF 
750 pF 

Typ. Max. Unit 

95 ns 
107 ns 

500 A/J.!S 

410 nC 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 400 V lo = 36 A 
It Fall Time RG=4.7Q VGs=10V 
!c Cross-over T1me (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 36 A VGs = 0 

lee Reverse Recovery lso = 36 A di!dt = 100 AillS 
T1me Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

iRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse duration- 300 fiS, duty cycle 1 5 Yo 
(•) Pulse wrdth lrm1ted by safe operatrng area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

GC55000 
K 

I 

I 
I 

0 0.5 

IIIII II 

II 

0.2 Ill I ~ 
O.tiL I~ 

0 05 
0.02 

STE36N50 

Typ. Max. Unit 

70 ns 
30 ns 
100 ns 

Typ. Max. Unit 

36 A 
144 A 

1.4 v 
1100 ns 

38.5 11c 

70 A 

CC54BOO 

I I I 
I I 

II 

~ 
II Zth = k RthJ-c 

0 = fp/T 

_n_n_ 
1- SINGLE PULSE -t±J 

Ill 10-2 f- 111111111 II I J llllllll ll Jill 
to-' to-3 10·2 10- 1 10° fp{s) 
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STE36N50 
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Capacitance Variations 
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STE36N50 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 

Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STE38N60 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE38N60 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE STH12N60 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS. 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 

OUTPUT STAGE FOR PWM, ULTRASONIC 
CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Dra1n-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Dram Current (contmuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Pta! Total Dissipation at Tc = 25 °C 

Deratmg Factor 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 

V1so Insulation Withstand Voltage (AC-RMS) 
(•) Pulse wrdth lrmtted by safe operatrng area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

~ L 4 

Value 

600 

600 

± 20 

38 

24 

152 

450 

3.6 

-55 to 150 

150 

2500 

Unit 

v 
v 
v 
A 

A 

A 

w 
W/°C 

oc 
oc 
v 
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STE38N60 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 
Rthc·h Thermal Resistance Case-heatsmk W1th Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Dra1n-source lo = 1 mA VGs = 0 V 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(''') 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 23 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s ('') Forward Vos = 15 V lo = 23 A 18 
Transconductance 

c, •• Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on T1me Voo = 300 V lo = 19 A 
tr Rise Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 1) 

(di/dt)on Turn-on Current Slope Voo = 480 V lo = 38 A 
RG = 4.7 Q VGs=10V 
(see test c1rcuit, figure 3) 

Og Total Gate Charge Voo = 400 V lo = 38 A 
VGs = 10 V 

0.27 OC/W I 
0.05 °C/W 

Typ. Max. Unit 

v 

400 llA 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.15 Q 

Typ. Max. Unit 

s 

10 nF 
1600 pF 
600 pF 

Typ. Max. Unit 

65 ns 
200 ns 

390 A/j.!S 

460 nC 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 480 V lo = 38 A 
It Fall Time Ro = 4.7 Q Vos = 10 V 
tc Cross-over Time (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so I Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 38 A Vos = 0 

lrr Reverse Recovery lso = 38 A di!dt = 100 A/J.lS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test c1rcuit, figure 3) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse duration - 300 ~s. duty cycle 1 5 Yo 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

STE38N60 

Min. Typ. Max. Unit 

145 ns 
55 ns 

215 ns 

Min. Typ. Max. Unit 

38 A 
152 A 

1.6 v 
1200 ns 

43 J.lC 

76 A 

Safe Operating Area Thermal Impedance 

GC54800 
K 

,;, 1 . ,, 
!I ; I -
~ I I I I i 

I I! I --l=o 0.5 
~ 

1-c 

-
1-
1-10-2 

10 

" 
0.2J IILh~{ Z1h = k R~r.J-c: 

1 io 1 I 1.- ~~~I 0 = !p/T 

- .. __n_n_ 
~~0 ·Fffi I ·I' il 

--t±J iJ' . O.OZ I 
1 1 SJNG!....E PULSE ,. 

I lllllllil II 11,1 I! 1111111 I IIIII I 

10-3 10 2 10 1 10° t,(s) 
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STE38N60 

Derating Curve 
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Transfer Characteristics 
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Capacitance Variations 

GC557JO 

C(pF) 
f=1MHz 
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STE38N60 

Cross-over Time 

fc (ns) 
GC56030 

2400 

V co =480V v r-- V05 =10V v lo =38A 

/ 
/ 

1600 

/ 
v v BOO 

I/ 
0 40 80 120 Rc( 0) 

Fig. 1: Switching Times Test Circuits For 
Resistive Load 

SC05990 

Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Source-drain Diode Forward Characteristics 
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Fig. 2: Gate Charge Test Circuit 

6/6 
-------------- h.y1 ~~~@mg,~:~~~ -------------
312 



STE45N50 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE45N50 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE IRFP450 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS& UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (contmuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

T, Max. Operatmg Junctron Temperature 

Vrso lnsulatron Withstand Voltage (AC-RMS) 
(•) Pulse wrdth lrmrted by safe operatrng area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

500 v 
500 v 
± 20 v 
45 A 

28.6 A 

180 A 

450 w 
3.6 W/°C 

-55 to 150 oc 

150 oc 

2500 v 

1/6 
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STE45N50 

THERMAL DATA 

RthJ-Case Thermal Resistance Junction-case Max 
Rthc-h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 1 mA VGs = 0 V 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Ros(on) StatiC Drain-source On VGs = 10V lo = 28 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vos = 15 V lo = 28 A 28 
Transconductance 

CISS Input Capac1tance Vos=25V f = 1 MHz VGs = 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on T1me Voo = 250 V lo = 28 A 
tr R1se T1me RG=4.7Q VGs = 10 V 

I (see test c1rcuit, figure 1) 

(di/dt)on Turn-on Current Slope Voo = 400 V lo = 45 A 
RG = 4_7 Q VGs = 10 V 
(see test circuit, f1gure 3) 

Og Total Gate Charge Voo = 400 V lo = 45 A 
VGs = 10 V 

0.27 °C/W 

0.05 °C/W 

Typ. Max. Unit 

v 

400 JlA 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.11 Q 

Typ. Max. Unit 

s 

12 nF 
2400 pF 
1000 pF 

--

Typ. Max. Unit 

90 ns 
130 ns 

550 A/J.!S 

550 nC 
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STE45N50 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Ttme Voo = 400 V lo = 45 A 
It Fall Ttme RG = 4.7 Q VGs = 10 V 
tc Cross-over Ttme (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (·) Forward On Voltage lso = 45 A VGs = 0 

lrr Reverse Recovery lso = 45 A dildt = 1 00 A/j.lS 
Ttme Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse duratiOn - 300 f!S, duty cycle 1 5 Yo 
(•) Pulse w1dth hm1ted by safe operating area 

Min. 

Min. 

Safe Operating Area T_hermallmpedance 

GC5L990 
K 

Typ. Max. 

120 
55 

170 

Typ. Max. 

45 
180 

1.4 

1100 

40 

73 

H-'r"""Tr""FHJJ~~-Hfllil z,h = k R,nJ-c 

10_,~~~~~~~~ o=tp/T 

Unit 

ns 
ns 
ns 

Unit 

A 
A 

v 
ns 

J.!C 

A 
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STE45N50 
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Capacitance Variations 

GC55690 
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STE45N50 

Cross-over Time 

tc (ns) 

2000 1--
Vpg =400V 

1--
V00 ::iQV 
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I / 

v 1200 

v 
I' 

BOD 

/ 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 

Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Source-drain Diode Forward Characteristics 
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Fig. 2: Gate Charge Test Circuit 
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N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

o HIGH CURRENT POWER MODULE 
AVALANCHE RUGGED TECHNOLOGY 
(SEE IRFP450 FOR RATING) 

c VERY LARGE SOA- LARGE PEAK POWER 
CAPABILITY 

a EASY TO MOUNT 
a SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
a EXTREMELY LOW Rth JUNCTION TO CASE 
c VERY LOW DRAIN TO CASE CAPACITANCE 
a VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
c ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
D SMPS & UPS 
a MOTOR CONTROL 
c WELDING EQUIPMENT 
a OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
1----'-· 

Vos Dratn-Source Voltage (Vos = 0) 

VoGR Dratn-Gate Voltage (Ros = 20 kQ) 

Vas Gate-Source Voltage 

Ia Dratn Current (continuous) at Tc = 25 °C 

lo Dram Current (contmuous) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot 'Total Disstpatton at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 

Vtso jlnsulatton Withstand Voltage (AC-RMS) 
(•) Pulse w1dth hm1ted by safe operatmg area 

I 
I 

ISOTOP I 

·~_j 
INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

500 v 
500 v 
± 20 v 
47 A 

30 A 

188 A 

450 w 
3.6 W/°C 

-55to150 oc 

150 oc 

2500 v 

July 1_99_3 ______________________________ 1_16 
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STE47N50 

THERMAL DATA 

Rthj·case Thermal Resistance Junction-case Max 
Rthc·h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain -source lo= 1 mA VGs = 0 V 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Ratmg 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Ros(on) Static Dram-source On VGs = 10V lo = 28 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (') Forward Vos = 15 V lo = 28 A 28 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo = 250 V lo = 28 A 
tr Rise Time RG = 4.7 Q VGs=10V 

(see test ctrcuit, ltgure 1) 

(di/dt)on Turn-on Current Slope Voo = 400 V lo = 45 A 
RG=4.7Q VGs = 10 V 
(see test circutt, figure 3) 

Og Total Gate Charge Voo = 400 V lo = 45 A 
VGs = 10 V 

0.27 °C/W 

0.05 °C/W 

Typ. Max. Unit 

v 

400 I! A 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.1 n 

Typ. Max. Unit 

s 

12 nF 
2400 pF 
1000 pF 

Typ. Max. Unit 

90 ns 
130 ns 

550 A/IJ.S 

550 nC 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage R1se Time Voo = 400 V Ia = 45 A 
It Fall T1me RG=4.7Q VGs=10V 
lc Cross-over T1me (see test Circuli, f1gure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (· ) Forward On Voltage lso=47A VGs = 0 

lrr Reverse Recovery lso=47A dildt = 100 A/JlS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse duration- 300 ~s. duty cycle 1 5 Yo 
(•) Pulse w1dth llm1ted by safe operatmg area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

10(A) 

10 ', 
6 

2 

10', 
6 

-
-

~ 

/ 

-

"' v:/ \!:;,. I' 
4"'<?. 

'., 
Ill 

I il 

D.C. OPERATI ON~ 
I I 
' 

I I 
I 

GC54980 
K 

I 

I 

100)1s 
10° I il 

lms l=o 0.5 

I' 
10ms 

WI 

STE47N50 

Typ. Max. Unit 

120 ns 
55 ns 
170 ns 

Typ. Max. Unit 

47 A 
188 A 

1.4 v 
1100 ns 

40 J.!C 

73 A 

GC54800 

I I 

I 11:1 Ill _, 
10 2 

10° 

II 

I 

1111111 I 11111111 

' " Vos {V) 

1D _, L......L~ ,-J-llLW-~II.lllliiiiL-Illll 1!:-l-1-1 J..Wll.......l.lw..u. lll~llll.u.. II Wll:lllll. 
10 10-3 10 2 10-1 10° tP(s) 
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STE47N50 
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Capacitance Variations 

GC55690 
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STE47N50 

Cross-over Time 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 

Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

3 3 

"' 
1000 

"' 

Source-drain Diode Forward Characteristics 

GC~6080 

) I 
80 

1/ 
1/ 

60 

I 
I 
I 40 

20 1/ 

I 
0 A 0.11 1.2 
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STE50N40 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE50N40 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE IRFP350 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Dram Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 

V1s0 Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dlh hmtted by safe operaltng area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

~ L 4 

Value 

400 

400 

± 20 

50 

34 

200 

450 

3.6 

-55 to 150 

150 

2500 

Unit 

v 
v 
v 
A 

A 

A 

w 
W/°C 

oc 

oc 

v 

1/6 
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STE50N40 

THERMAL OAT A 

Rthj·case Thermal Resistance Junction-case Max 
Rthc-h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 1 mA VGs = 0 V 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 30 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

9ts (*) Forward Vos = 15 V lo = 30 A 28 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo= 200 V lo = 30 A 
lr Rise Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 1) 

(di/dt)on Turn-on Current Slope Voo = 320 V lo =50 A 
RG=4.7!.2 VGs = 10 V 
(see test circuit, figure 3) 

Og Total Gate Charge Voo = 320 V lo =50 A 
VGs=10V 

0.27 °C/W 

0.05 °C/W 

Typ. Max. Unit 

v 

400 J.!A 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.075 Q 

Typ. Max. Unit 

s 

12 nF 
2400 pF 
1000 pF 

Typ. Max. Unit 

80 ns 
120 ns 

1000 A/J.!S 

580 nC 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 320 V lo =50 A 
It Fall Time RG=4.7Q VGs= tOV 
lc Cross-over T1me (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso =50 A VGs = 0 

lrr Reverse Recovery lso =50 A di/dt = 100 A/(lS 
Time Voo=tOOV TI=150°C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

I ARM Reverse Recovery 
Current 

0 (•) Pulsed Pulse duration- 300 )lS, duty cycle 1.5 Yo 
(•) Pulse width limited by safe operating area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

K 

6 0.5 

I 0.2 

1 0.1 1-

0 05 
0.02 

STE50N40 

Typ. Max. Unit 

90 ns 
40 ns 
135 ns 

Typ. Max. Unit 

50 A 
200 A 

1.6 v 
980 ns 

31.8 (lC 

65 A 

GC54BOO 

z,h = k RlhJ-c 

6= fp/T 

____n_n_ 
SINGLE PULSE ~ 

10-2 f- 11111111 II 11111111 111111 
- - - -1 0 4 10 3 10 2 10 1 10° lp (s) 
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STE50N40 

Derating Curve 

100 

r-.. 
--f- Pta! 

....... 

50 r-.. 

0 50 100 

Transfer Characteristics 

10 (A) 

V05 =25V I 
I 

64 

II 
48 

I 
I 

I 
32 

16 I 
1/ 

../ 
2 4 6 

Static Drain-source On Resistance 

Ros(on ) 
( 0) 

0.011 

0.07 

0.06 

0.05 
0 

Vc,= 10V 

~ --r-
!--

20 40 

GC16960 

....... 
0 

GC55340 

8 VGs (V) 

GC~~!SOO 

--_.. 

60 

Output Characteristics 

GCS5130 

VGs=lOV -~ lo (A) 

!..---' !---"' 
/ 
, 

7V 
80 

60 
j ........ ~ f.-

~ ~ 4.5 

J ....... 
I 40 

20 

I 4V 

r 
0 4 8 12 16 V0s (V) 

Transconductance 

GC55420 

g,,(s) v 05 =15V 

L.---1-" 
50 

/ 
v 

v 40 

v 
30 

/ 

20 I 

I 
1/ 

10 

0 10 20 30 40 50 10 (A) 

Gate Charge vs Gate-source Voltage 

GC5~600 

Vcs (V) 

12 
J 

10 v 
8 !/ 

6 
1/ 

I 
Vos=32DV -4 

I 
lo =SOA -

I 

o , oo zoo 3oo 40D soo o, (nc) 

4/6 ---------------------------- ~~/ ~~~~~:oo~~ ----------------------------
328 



Capacitance Variations 

GC55680 
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STE50N40 

Cross-over Time 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 

Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 2: Gate Charge Test Circuit 
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STE100N20 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE100N20 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE STH33N20FI FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Stmage Temperature 

T, Max. Operating Junction Temperature 

Vtso Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

~ L , 

Value 

200 

200 

± 20 

100 

65 

400 

450 

3.6 

-55 to 150 

150 

2500 

Unit 

v 
v 
v 
A 

A 

A 

w 
W/°C 

oc 

oc 

v 
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STE100N20 

THERMAL DATA 

Rthj-Case Thermal Resistance Junction-case Max 
Rthc·h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source Ia = 1 rnA VGs = 0 V 200 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 
Drain Current (VGs = 0) Vas = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vas = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 1 rnA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 60 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*} Forward Vos=15V Ia = 60 A 38 
Transconductance 

CISS Input Capacitance Vas= 25 V I= 1 MHz VGs = 0 V 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo=100V lo =50 A 
t, Rise Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 1) 

(di/dt}on Turn-on Current Slope Voo = 160 V lo= 100 A 
RG = 4.7 Q VGs = 10 V 
(see test circuit, figure 3) 

Og Total Gate Charge Voo = 160 V lo=100A 
VGs=10V 

0.27 °C/W 

0.05 °C/W 

Typ. Max. Unit 

v 

400 J.IA 
2 rnA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.021 Q 

Typ. Max. Unit 

s 

12 nF 
3200 pF 
1200 pF 

Typ. Max. Unit 

75 ns 
140 ns 

480 A/f.IS 

505 nC 

2/6 
---------------------------{~1 ~~~@~~~:~~ ---------------------------
332 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo=160V lo = 100 A 
It Fall Time RG = 4.7 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM{•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 100 A VGs = 0 

trr Reverse Recovery lso = 100 A dildt = 1 00 A/JlS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

IRRM Reverse Recovery 
Current 

D (*) Pulsed. Pulse durat1on- 300 ~ts. duty cycle 1.5 Yo 
(•) Pulse width limited by safe operating area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STE100N20 

Typ. Max. Unit 

230 ns 
155 ns 
370 ns 

Typ. Max. Unit 

100 A 
400 A 

1.6 v 
580 ns 

3.5 JlC 

12 A 
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STE100N20 
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Capacitance Variations 

GC55670 
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STE100N20 
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STE150N10 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE150N10 

a HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE STH60N10 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
a EASY TO MOUNT 
a SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
a VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
a MOTOR CONTROL 
a WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Dratn-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (conttnuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

Vtso Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dth IJmJted by safe operat1ng area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

'"""~2 

Value Unit 

100 v 
100 v 
± 20 v 
150 A 

100 A 

450 A 

410 w 
3.3 W/°C 

-55 to 150 oc 
150 oc 

2500 v 
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STE150N10 

THERMAL DATA 

Rth)-case Thermal Resistance Junction-case Max 
Rthc·h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 1 mA VGs = 0 V 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos= VGs lo= 1 mA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 90 A 
Res1stance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vos = 15 V lo = 90 A 85 
Transconductance 

c, •• Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo= 50 V lo = 75 A 
tr Rise Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 1) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo = 150 A 
RG = 4.7 Q VGs = 10 V 
(see test circUit, figure 3) 

Og Total Gate Charge Voo = 80 V lo = 150 A 
VGs = 10 V 

0.3 °C/W 

0.05 °C/W 

Typ. Max. Unit 

v 

300 !!A 
1.5 mA 

± 300 nA 

Typ. Max. Unit 

4 v 
0.009 Q 

Typ. Max. Unit 

s 

13.5 nF 
3600 pF 
900 pF 

Typ. Max. Unit 

80 ns 
140 ns 

700 A/IJ.S 

320 nC 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 80 V lo=150A 
It Fall T1me RG=4.7Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (t) Forward On Voltage lso= 150A VGs = 0 

trr Reverse Recovery lso = 150 A dildt = 1 00 A/JlS 
Time Voo =50 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

I ARM Reverse Recovery 
Current 

(*) Pulsed. Pulse durat1on = 300 IJS, duty cycle I .5% 
(•) Pulse w1dlh hm11ed by safe opera11ng area 

STE150N10 

Min. Typ. Max. Unit 

90 ns 
340 ns 
400 ns 

Min. Typ. Max. Unit 

150 A 
450 A 

1.6 v 
230 ns 

1750 JlC 

15 A 

Safe Operating Area Thermal Impedance 

GC54BOO 
K 

0 0.5 

0.2 ~ Z1h = k RtnJ-c 

0.1 -~ a= tp/T 

_nn_ 
0.05 
0.02 --{'±j 

SINGLE PULSE 

t o-2 11111111 II 111111111 111111 
- - - -10 4 10 3 10 2 10 1 10° tp(s) 
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STE150N10 
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Capacitance Variations 

GC55660 
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STE150N10 
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STE180N05 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE180N05 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE STH65N05 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kn) 

VGs Gate-Source Voltage 

lo Dram Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operattng Junction Temperature 

Vtso Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dth l1m1ted by safe operating area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

50 v 
50 v 

± 20 v 
180 A 

115.5 A 

540 A 

360 w 
2.9 W/°C 

-55 to 150 oc 

150 oc 

2500 v 

1/6 
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STE180N05 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 
Rthc·h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)OSS Drain-source lo = 1 mA VGs = 0 V 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = D) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Ros{on) Stattc Drain-source On VGs = 10V lo = 90 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos = 15 V lo = 90 A 
Transconductance 

CISS Input Capacitance Vos=25V I= 1 MHz VGs = 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td{on) Turn-on Time Voo= 25 V lo = 90 A 
t, Rise Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 1) 

(di!dt)on Turn-on Current Slope Voo = 40 V lo = 180 A 
RG = 4.7 Q VGs = 10 V 
(see test circuit, figure 3) 

Og Total Gate Charge Voo = 40 V lo = 180 A 
VGs=10V 

0.35 I OC/W 

0.05 °C/W 

Typ. Max. Unit 

v 

400 ~A 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.004 0.006 Q 

Typ. Max. Unit 

100 s 

12 nF 
5200 pF 
1200 pF 

Typ. Max. Unit 

55 ns 
210 ns 

900 A illS 

270 nC 

2/6 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 40 V lo=180A 
It Fall Time RG = 4.7 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 180 A VGs = 0 

trr Reverse Recovery lso = 180 A di/dt = 1 00 Ai!lS 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

I RAM Reverse Recovery 
Current 

0 (e) Pulsed. Pulse duratton- 300 ~s. duty cycle 1.5 Yo 
(•) Pulse wtdth ltmtted by safe operattng area 

STE180N05 

Min. Typ. Max. Unit 

40 ns 
315 ns 
440 ns 

Min. Typ. Max. Unit 

180 A 
540 A 

1.6 v 
160 ns 

480 nC 

6 A 

Safe Operating Area Thermal impedance 

GC54800 
K 

' " I II 
I II 

II 

l=o 0.5 
' 

0.2 ~ I Zth- k R,hJ-c 

0.1 ~ o= ip/T 

0.05 
_n_n_ 

o.oz ~ , SINGLE PULSE 

- 11111111 II I 111111111 I IIIII 
10 ' 10 ' 
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STE180N05 
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Capacitance Variations 
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STE180N05 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STE180N10 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE180N10 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE STH60N10 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
• EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
• SMPS & UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 

VJSo Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dth 11m1ted by safe operatmg area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

100 v 
100 v 
± 20 v 
180 A 

119 A 

540 A 

450 w 
3.6 W/°C 

-55 to 150 oc 

150 oc 

2500 v 

1/6 
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STE180N10 

THERMAL OAT A 

Rthj-Case Thermal Resistance Junction-case Max 
Rthc·h Thermal Resistance Case-heatsink With Conductive 

Grease Applied Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 1 mA VGs = 0 V 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 1 mA 2 

Ros(on) Static Drain-source On VGs = 1 OV lo = 110 A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs (•) Forward Vos=15V lo = 110 A 100 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo =50 V lo = 90 A 
tr Rise Time RG = 4.7 Q VGs = 10 V 

(see test ctrcuit, figure 1) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo = 180 A 
RG = 4.7 Q VGs = 10 V 
(see test circuit, figure 3) 

Og Total Gate Charge Voo = 80 V lo=180A 
VGs=10V 

0.27 OC/W I 
0.05 °C/W 

Typ. Max. Unit 

v 

400 f.! A 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.007 Q 

Typ. Max. Unit 

s 

18 nF 
4800 pF 
1200 pF 

Typ. Max. Unit 

80 ns 
140 ns 

750 A/f.!S 

425 nC 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 80 V lo=180A 
It Fall Time RG = 4.7 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

{pulsed) 

Vso (*) Forward On Voltage lso = 180 A VGs = 0 

lrr Reverse Recovery lso = 180 A dildt = 1 00 Al!lS 
Ttme Voo =50 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 3) 
Charge 

IRRM Reverse Recovery 
Current 

0 (*) Pulsed Pulse duration- 300 JlS, duty cycle 1.5 Yo 
(•) Pulse w1dth hm1ted by safe operating area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

) 

10', 
• 

. 
' 10' 
' • . 
2 

~ I= 
1-
1-

GCS4940 

# v I OO,us 
~~ '· «-<>~_,£ lms 

I Oms 

D.C. OPERATION 
lOOms 

I IIIII 

STE180N10 

Typ. Max. Unit 

95 ns 
350 ns 
490 ns 

Typ. Max. Unit 

180 A 
540 A 

1.6 v 
250 ns 

1875 !lC 

15 A 
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Capacitance Variations 

CC55650 
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STE180N10 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

3.3 
p.r 

1000 
p.r 

Source-drain Diode Forward Characteristics 

lso(A ) 

lQQ 

120 

80 

40 

0 
0.4 

I 
I 

J 
_," 

0.6 O.B 

I 
I 

I 
I 

1.0 

Fig. 2: Gate Charge Test Circuit 

GC56040 

I 

1.2 V,0 (V) 

6/6 
------------ L"11 ~~~Jv":loo~~ ------------
354 



STE250N05 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR IN ISOTOP PACKAGE 

TYPE 

STE250N05 

• HIGH CURRENT POWER MODULE 
• AVALANCHE RUGGED TECHNOLOGY 

(SEE STH80N05 FOR RATING) 
• VERY LARGE SOA- LARGE PEAK POWER 

CAPABILITY 
a EASY TO MOUNT 
• SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 
• EXTREMELY LOW Rth JUNCTION TO CASE 
• VERY LOW DRAIN TO CASE CAPACITANCE 
• VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY< 5 nH) 
• ISOLATED PACKAGE UL RECOGNIZED 

(FILE No E81743) 

INDUSTRIAL APPLICATIONS: 
a SMPS & UPS 
• MOTOR CONTROL 
• WELDING EQUIPMENT 
• OUTPUT STAGE FOR PWM, ULTRASONIC 

CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-Source Voltage (VGs = 0) 

VoGR Drain-Gate Voltage (RGs = 20 kQ) 

VGs Gate-Source Voltage 

lo Dram Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 

V1s0 Insulation Withstand Voltage (AC-RMS) 
(•) Pulse w1dlh limited by safe operating area 

July 1993 

ISOTOP 

INTERNAL SCHEMATIC DIAGRAM 

~ L . 

Value 

50 

50 

± 20 

250 

155 

750 

450 

3.6 

-55 to 150 

150 

2500 

Unit 

v 
v 
v 
A 

A 

A 

w 
W/°C 

oc 

oc 

v 
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STE250N05 

THERMAL DATA 

Rthj-case 

Rthc-h 
Thermal Resistance Junction-case 
Thermal Resistance Case-heatsink With Conductive 
Grease Applied 

Max I 
Max 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 1 mA VGs = 0 V 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs=±20V 
Current (Vos = 0) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 1 mA 2 

Ros(on) Static Drain-source On VGs = 10V lo=125A 
Resistance 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s (•t) Forward Vos=15V lo = 125 A 100 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 V 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

SWITCHING ON 

Symbol Parameter Test Conditions Min. 

td(on) Turn-on Time Voo= 25 V lo=125A 
tr Rise Time RG=4.7Q VGs = 10 V 

(see test circuit, figure 1) 

(di/dt)on Turn-on Current Slope Voo = 40 V lo = 250 A 
RG=4.7Q VGs=10V 
(see test circuit, figure 3) 

Og Total Gate Charge Vao = 40 V lo = 250 A 
VGs=10V 

0.27 

I 
°C/W I 

°C/W 0.05 

Typ. Max. Unit 

v 

400 >tA 
2 mA 

± 400 nA 

Typ. Max. Unit 

4 v 
0.004 Q 

Typ. Max. Unit 

s 

25 nF 
10000 pF 
3000 pF 

Typ. Max. Unit 

95 ns 
300 ns 

440 Ai>tS 

475 nC 

2/6 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se Time Voo = 40 V Ia = 250 A 
tl Fall Time RG=4.7Q VGs = 10 V 
tc Cross-over Time (see test circuit, f1gure 3) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vsa ("·) Forward On Voltage lso = 250 A VGs = 0 

STE250N05 

Min. Typ. Max. Unit 

140 ns 
745 ns 
1000 ns 

Min. Typ. Max. Unit 

250 A 
750 A 

1.6 v 
trr Reverse Recovery lso = 250 A dildt = 100 A/(.IS 210 ns 

Time Vao = 25 V T1 = 150 °C 
Q,, Reverse Recovery (see test circuit, figure 3) 

Charge 
IRRM Reverse Recovery 

Current 
(•) Pulsed Pulse duratiOn= 300 ~s. duty cycle 1 5% 
(•) Pulse Width limited by safe operating area 

1.31 (.IC 

12.5 A 

Safe Operating Area Thermal Impedance 

CC54BOO 
K 

0-0.5 
' 

II II 
0.2 v.:; Zlh = k RfhJ-c 

a 1 l- 'P 6= lp/T 

_n__n_ 
0 OS 
o.oz ~ ~ 1 SINGLE PULSE 

1- 11111111 II I 111111111 111111 
- -10 3 10 2 10 1 10° tp{s) 
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STE250N05 
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Capacitance Variations 
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STE250N05 
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STH4N80 
STH4N80FI 

N- CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH4N80 800 v <30 4.3 A 
STH4N80FI . 800 v <30 2.8 A 

• TYPICAL Ros(on) =2.5 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kO} 

VGs Gate-source Voltage 

lo Drain Current (continuous} at T c = 25 °C 

lo Dram Current (continuous} at T c = 100 °C 

1oM(•} Drain Current (pulsed} 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC} 

Tstg Storage Temperature 

T, Max. Operatmg Junction Temperature 
(•) Pulse w1dth hm1ted by safe operat1ng area 

April1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH4N80 STH4N80FI 

800 v 
800 v 
± 20 v 

4.3 2.8 A 

2.6 1.7 A 

16 16 A 

125 55 w 
1 0.44 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 
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STH4N80/FI 

THERMAL DATA 

T0-218 jiSOWATT218 

RthJ-case Thermal Resistance Junction-case Max 1 I 2.27 

RthJ-amb Thermal Resistance Junction-ambient Max 30 
Rthc·smk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

lA A Avalanche Current, Repetitive or Not-Repetitive 4.3 
(pulse width limited by T1 max, ll < 1%) 

EAs Single Pulse Avalanche Energy 230 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 10 
(pulse width limited by T1 max, ll < 1%) 

lA A Avalanche Current, Repetitive or Not-Repetitive 2.6 
(Tc = 100 °C, pulse width limited by T1 max, ll < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 j.!A VGs= 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos= VGs lo= 250 llA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo= 1.7 A 2.5 3 
Resistance VGs= 10V lo=1.7A Tc = 100°C 6 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4.3 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gts (*) Forward Vos > lo(on) X Ros(on)max lo = 1.7 A 1 
Transconductance 

c, •• Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 1100 
Cess Output Capacitance 150 
Crss Reverse Transfer 55 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
llA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 30 V lo = 2.3 A 
t, Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 600 V lo= 3.8 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 5 A VGs=10V 
Ogs Gate-Source Charge 
Q9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo=600V lo= 3.8 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 4.3 A VGs = 0 

trr Reverse Recovery lso = 3.8 A dildt = 100 A/Jls 
Time VR = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I RAM Reverse Recovery 
Current 

(•) Pulsed· Pulse durat1on = 300 I!S, duty cycle 1 5% 
(•) Pulse w1dth limited by safe operating area 

STH4N80/FI 

Min. Typ. Max. Unit 

65 90 ns 
150 200 ns 

80 110 A/JlS 

55 70 nC 
8 nC 

26 nC 

Min. Typ. Max. Unit 

110 145 ns 
140 190 ns 
150 200 ns 

Min. Typ. Max. Unit 

4.2 A 
16 A 

2 v 
500 ns 

4.3 JlC 

17 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 
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STH4N80/FI 

Thermallmpedeance For T0-218 Thermal Impedance For ISOWATT218 
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STH4N80/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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STH4N90 
STH4N90FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH4N90 900 v < 3.2 Q 4.2 A 
STH4N90FI 900 v < 3.2 Q 2.7 A 

• TYPICAL Ros(on) = 2.9 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kD.) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wtdth llmtted by safe operatmg area 

April1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

STH4N90 STH4N90FI 

900 v 
900 v 
± 20 v 

4.2 2.7 A 

2.6 1.6 A 

16 16 A 

125 55 w 
1 0.44 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 
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STH4N90/FI 

THERMAL DATA 

T0-218 jiSOWATT218 

RthJ·Case Thermal Resistance Junction-case Max 1 I 2.27 

RthJ·amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 4.2 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 230 
(starting Ti = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 10 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.6 
(T c = 100 °C, pulse width limited by Tj max, li < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 jlA VGs= 0 900 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250jlA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 1.7 A 2.9 3.2 
Resistance VGs = 10V lo = 1.7 A Tc = 100°C 6.4 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4.2 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 1.7 A 1 
Transconductance 

Ciss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 1100 
Coss Output Capacitance 150 
Crss Reverse Transfer 55 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
llA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on} Turn-on Time Voo; 30 V lo; 2.3 A 
t, Rise Time RG; 50 Q VGs;10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo; 600 V lo;3.8A 
RG; 50 Q VGs; 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo; 400 V lo; 5 A VGs;10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff} Off-voltage Rise Time Voo; 600 V lo; 3.8 A 
It Fall Time RG; 50 Q VGs;1QV 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso; 4.2 A VGs; 0 

trr Reverse Recovery I so; 3.8 A di/dt ; 1 00 A/JlS 
Time VR; 100 V T1 ; 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

iRRM Reverse Recovery 
Current 

(*) Pulsed: Pulse durat1on = 300 f!S, duty cycle 1.5% 
(•) Pulse width l1m1ted by safe operating area 

STH4N90/FI 

Min. Typ. Max. Unit 

65 90 ns 
150 200 ns 

80 110 A/JlS 

55 70 nC 
8 nC 

26 nC 

Min. Typ. Max. Unit 

110 145 ns 
140 190 ns 
150 200 ns 

Min. Typ. Max. Unit 

4.2 A 
16 A 

2 v 
500 ns 

4.3 J.1C 

17 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATI218 

GC20720 - . 
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STH4N90/FI 

Thermallmpedeance For T0-218 Thermal Impedance For ISOWATT218 
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STH4N90/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 2: Unclamped Inductive Waveforms 
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STH5N90 
STH5N90FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 
STH5N90 900 v < 2.4 Q 5.3 A 
STH5N90FI 900 v < 2.4 Q 3.5 A 

• TYPICAL Ros(on) = 1.9 Q 

a AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operatmg Junction Temperature 
(•) Pulse w1dth l1m1ted by safe operating area 

April1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

'~ 
~ 

s (3) 

Value Unit 

STH5N90 STH5N90FI 

900 v 
900 v 
± 20 v 

5.3 3.5 A 

3.3 2.2 A 

20 20 A 

150 60 w 
1.2 0.48 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STH5N90/FI 

THERMAL DATA 

T0-218 [1SOWATT218 

Rth[-case Thermal Resistance Junction-case Max 0.83 I 2.08 

Rth[·amb Thermal Resistance Junction-ambient Max 30 
RthC-Sink Thermal Resistance Case-sink Typ 0.1 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.3 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 300 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 14 
(pulse width limited by T1 max, ll < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.1 
(Tc = 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 ~A VGs= 0 900 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 ~A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5 A 1.9 2.4 
Resistance VGs= 10V lo = 2.5 A Tc = 100°C 4.8 

lo(on) On State Drain Current Vos > ID(on) X Ros(on)max 5.3 
VGs = 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2 4 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 1190 1450 
Cess Output Capacitance 165 200 
Crss Reverse Transfer 70 85 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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STH5N90/FI 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on} Turn-on Time Voo = 400 V lo = 2.5 A 
tr Rise Time Re =50 Q Ves = 10 V 

(see test circuit, figure 3) 

(dildt)on Turn-on Current Slope Voo=640V lo= 5.5 A 
Re =50 Q Ves=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 500 V lo = 6 A Ves=10V 
Ogs Gate-Source Charge 
Ogd ~Aie;brain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff} Off-voltage Rise Time Voo = 640 V lo = 5.5 A 
tJ Fall Time Re =50 Q Yes= 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 5.3 A Yes= 0 

trr Reverse Recovery I so= 5.3 A di/dt = 1 00 A/(.!S 
Time Voo = 80 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(*) Pulsed Pulse duration= 300 11s, duty cycle 1.5% 
(•) Pulse Width limited by safe operatmg area 

Min. Typ. Max. 

50 65 
85 105 

200 

75 95 
9 

33 

Min. Typ. Max. 

120 150 
30 40 
160 200 

Min. Typ. Max. 

5.3 
20 

2 

700 

7.7 

22 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 

GCJ-4810 

t ODJ.LS, 

lms 

::ltlj}i~:ff)mt Oms 

t=tfPffitr=~Si~~~tlllOOms 

Unit 

ns 
ns 

A/(.!S 

nC 
nC 
nC 

Unit 

ns 
ns 
ns 

Unit 

A 
A 

v 
ns 

(.!C 

A 
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STH5N90/FI 

Thermal lmpedeance For T0-218 Thermal Impedance For ISOWATT218 
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Transconductance 
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STH5N90/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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STH6NA80 
STH6NA80FI 

N -CHANNEL ENHANCEMENT MODE 
FAST POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH6NABO BOO V < 2.4 Q 5.B A 
STH6NABOFI BOO V < 2.4 Q 3.7 A 

• TYPICAL Ros(on} = 2 Q 
• ± 30V GATE TO SOURCE VOLTAGE RATING 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INTRINSIC CAPACITANCES 
• GATE GHARGE MINIMIZED 
• REDUCED THRESHOLD VOLTAGE SPREAD 

DESCRIPTION 
This series of POWER MOSFETS represents the 
most advanced high voltage technology. The 
optimized cell layout coupled with a new 
proprietary edge termination concur to give the 
device low Ros(on} and gate charge, unequalled 
ruggedness and superior switching performance. 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• DC-AC CONVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLIES AND MOTOR DRIVE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain-gate Voltage (RGs ~ 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c ~ 25 °C 

lo Drain Current (continuous) at T c ~ 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc ~ 25 °C 

Derating Factor 

VJSO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•} Pulse w1dth hm1ted by safe operat1ng area 

May 1993 

ADVANCE DATA 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH6NABO STH6NA80FI 

BOO v 
BOO v 
± 30 v 

5.B 3.7 A 

3.B 2.4 A 

23 23 A 

150 60 w 
1.2 0.4B W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/3 
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STH6NA80/FI 

THERMAL DATA 

T0-218 IISOWATT218 

RthJ-case Thermal Resistance Junction-case Max 0.83 I 2.08 

RthJ·amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.8 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 180 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 5.4 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.8 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 ~A VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±30V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250~A 2.25 3 3.75 

Ros(on) Static Drain-source On VGs = 10V lo = 3 A 2 2.4 
Resistance VGs= 10V lo = 3 A Tc=100°C 4.8 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 5.8 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (*) Forward Vos > lo(on) X Ros(on)max lo = 3 A 3 5.5 
Transconductance 

C1ss Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 1215 
Cass Output Capacitance 145 
Crss Reverse Transfer 35 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

lct(on) Turn-on Time Voo = 400 V lo = 3 A 
t, Rise Time Rc = 4.7 n Vcs = 10 V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo= 640 V lo= 6 A 
Rc = 47 n Vcs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 640 V lo = 6 A Vcs=10V 
Ogs Gate-Source Charge 
0 9 ct Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo=640V lo = 6 A 
It Fall Time Rc = 47 n Vcs = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 6 A Vcs = 0 

lrr Reverse Recovery I so= 6 A di!dt = 1 00 A/JlS 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*)Pulsed: Pulse duration= 300 [.!S, duty cycle 1 5% 
(•) Pulse width l1m1ted by safe operating area 

STH6NA80/FI 

Min. Typ. Max. Unit 

15 ns 
25 ns 

200 A/JlS 

53 nC 
7 nC 

25 nC 

Min. Typ. Max. Unit 

70 ns 
25 ns 
110 ns 

Min. Typ. Max. Unit 

5.8 A 
23 A 

1.6 v 
800 ns 

10 JlC 

40 A 

3/3 
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STH6N100 
STH6N100FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH6N100 1000 v <2Ll 6A 
STH6N100FI 1000 v < 2 n 3.7 A 

• TYPICAL Ros(on) = 1.75 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
a LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operattng area 

May 1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH6N100 STH6N100 

1000 v 
1000 v 
± 20 v 

6 3.7 A 

3.7 2.3 A 

24 24 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STH6N1 00/FI 

THERMAL DATA 

T0-218 IISOWATT218 

RthJ-case Thermal Resistance Junction-case Max 0.69 I 1.78 

Rtht·amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 6 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 850 
(starting T1 = 25 °C, lo = IAR. Voo = 25 V) 

EAR Repetitive Avalanche Energy 16 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.7 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 llA VGs= 0 1000 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 f!A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 3 A 1.75 2 
Resistance VGs= 10V lo = 3 A Tc = 100°C 4 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 6 
VGs = 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

grs (*) Forward Vos > lo(on) X Ros(on)max lo = 3 A 4 5.5 
Transconductance 

C,ss Input Capacitance Vos= 25 V I= 1 MHz VGs = 0 2150 2800 
Coss Output Capacitance 260 330 
Crss Reverse Transfer 105 130 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f!A 
j.tA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 500 V lo= 3 A 
t, Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

{di/dt)on Turn-on Current Slope Voo= 800 V lo= 6 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo= 6 A VGs=10V 
Ogs Gate-Source Charge 
Q 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo= 800 V lo= 6 A 
It Fall Time RG =50 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 6 A VGs = 0 

lrr Reverse Recovery lso = 6 A dildt = 100 AI!!S 
Time Voo=100V T1 =150°C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (•) Pulsed. Pulse duration- 300 flS, duty cycle 1.5 Yo 
(•) Pulse w1dth limited by safe operating area 

STH6N1 00/FI 

Min. Typ. Max. Unit 

70 90 ns 
210 280 ns 

180 A/ !iS 

125 150 nC 
15 nC 
55 nC 

Min. Typ. Max. Unit 

190 250 ns 
50 65 ns 

265 345 ns 

Min. Typ. Max. Unit 

6 A 
24 A 

2 v 
1100 ns 

31 !!C 

57 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 

GC361!50 

IOJ.LS 

IOOJ.LS 

lms 

10ms 
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STH6N1 00/FI 

Thermallmpedeance For T0-218 Thermal impedance For ISOWATT218 
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STH6N1 00/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 

Voo 

SCOS9BO 
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STH7N90 
STH7N90FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH7N90 900 v < 1.4 Q 7.5 A 
STH7N90FI 900 v < 1.4 Q 4.5 A 

• TYPICAL Ros(on) = 1.05 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VaGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

Ia Drain Current (continuous) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vrso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operatmg area 

May 1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH7N90 STH7N90FI 

900 v 
900 v 
± 20 v 

7.5 4.5 A 

4.7 2.8 A 

35 35 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 
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STH7N90/FI 

THERMAL DATA 

T0-218 IISOWATT218 

Rthj-case Thermal Resistance Junction-case Max 0.69 I 1.78 

Rthj-amb Thermal Resistance Junction-ambient Max 30 
Rthc-slnk Thermal Resistance Case-sink Typ 0.1 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 7.5 
(pulse width limited by Tj max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 700 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 17 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 4 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

Y(BR)OSS Drain-source lo = 250 ~A VGs= 0 900 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

YGS(th) Gate Threshold Voltage Vos = VGs lo = 250 ~A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 3.5 A 1.05 1.4 
Resistance VGs= 10V lo = 3.5 A Tc = 100°C 2.8 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 7.5 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (*) Forward Vos > lo(on) X Ros(on)max lo = 3.5 A 4 6.5 
Transconductance 

C1ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 2100 2700 
Coss Output Capacitance 270 350 
Crss Reverse Transfer 115 150 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 
--------------IJfi ~~~~m~r::i!~©~ -------------
398 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 400 V lo = 4 A 
t, Rise Time Ro =50 Q Vos=10V 

(see test circuit, figure 3) 

(difdt)on Turn-on Current Slope Voo= 640 V lo = 8 A 
Ro =50 Q Vos=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 8 A Vos=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo=640V lo = 8 A 
It Fall Time Ro =50 Q Vos = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso=7.5A Vas= 0 

lrr Reverse Recovery I so= 7 A dildt = 1 00 A/(ls 
Time VR = 100 v T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*)Pulsed Pulse durat1on = 300 J.!S, duty cycle t .5% 
(•) Pulse width lim1ted by safe operating area 

STH7N90/FI 

Min. Typ. Max. Unit 

90 120 ns 
280 350 ns 

145 A/(lS 

125 170 nC 
12 nC 
65 nC 

Min. Typ. Max. Unit 

160 200 ns 
50 65 ns 

235 300 ns 

Min. Typ. Max. Unit 

7.5 A 
35 A 

2.5 v 
900 ns 

24.8 llc 

55 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 

1ms 

10ms 

lOOms 

to-'L-~,~.f.~.~~~r-~~~~~~ 1 o-' .___,,\-'-1-'+';1"-+-'-
10° 10' Vos (V) 10' Vos (V) 
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STH7N90/FI 

Thermal lmpedeance For T0-218 Thermal Impedance For ISOWATT218 
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Transconductance 
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STH7N90/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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STH8N80/FI 
STW8N80 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

STH8N80 800 v < 1.2 Q 8.2 A 
STH8N80FI 800 v < 1.2 Q 5.1 A 
STW8N80 800 v < 1.2 Q 8.2 A 

• TYPICAL Ros(on) = 0.98 n 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wrdth lrmrted by safe operatrng area 

May 1993 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH/STW8N80 STH8N80FI 

800 v 
800 v 
± 20 v 

8.2 5.1 A 

5.1 3.2 A 

35 35 A 

180 70 w 
1.44 0.56 w;oc 
- 4000 v 

-65 to 150 oc 
150 oc 
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STH8N80/FI - STW8N80 

THERMAL DATA 

T0-218/T0-247/ISOWATT218 

RthJ·Case Thermal Resistance Junction-case Max 0.69 I 1.78 

RthJ·amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

lA A Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%} 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.lA VGs= 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(Ih) Gate Threshold Voltage Vos = VGs lo= 250 J.lA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 4 A 
Resistance VGs= 10V lo = 4 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 8.2 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s (*) Forward Vos > lo(on) X Ros(on)max lo = 4 A 4 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

8.2 

800 

18 

4.5 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.98 1.2 
2.4 

Typ. Max. 

7 

2100 2700 
270 350 
115 150 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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STH8N80/FI - STW8N80 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 400 V lo = 4 A 
t, Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(dildl)on Turn-on Current Slope Voo=640V lo= 8 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 8 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo= 640 V lo= 8 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 8.2 A VGs = 0 

lrr Reverse Recovery I so= 8.2 A di!dt = 1 00 A/~s 
Time VR=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (•) Pulsed. Pulse durat1on- 300 J.lS. duty cycle 1.5 Yo 
(•) Pulse Width 11m1ted by safe operat1ng area 

Min. Typ. Max. 

90 120 
280 350 

145 

125 170 
12 
65 

Min. Typ. Max. 

160 200 
50 65 

235 300 

Min. Typ. Max. 

8.2 
35 

2.5 

900 

24.8 

55 

Safe Operating Areas For T0-218 and T0-247 Safe Operating Areas For ISOWATT218 
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nC 
nC 
nC 

Unit 

ns 
ns 
ns 

Unit 

A 
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ns 
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STH8N80/FI - STW8N80 

Thermallmpedeance For T0-21 8 and T0-247 Thermal impedance For ISOWATT218 
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Transconductance 
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STH8N80/FI - STW8N80 

Turn-on Current Slope 

dl /dt 
(A/!L s) 

400 

300 

200 

\ 
1\ 

\ 
1'\. 

!"-.. r-... ...._ -100 

0 20 40 60 

Cross-over Time 

fc (ns) 

400 

300 v 
./ 

v 
200 

/ 

I 00 / 
/ 

0 20 40 60 

Accidental Overload Area 

10 (A) 

50 

40 

30 

TJ =150°C 
t p =20 ,us 

20 

VGs =10V 
10 

0 200 400 600 BOO 

GC28900 

Voo =640V 

V,5 =10V 

I 0 =8A 

- -
so Ro(o) 

GC28920 

v 
/ 

Voo =640V 

V05 =10V 

I 0 =8A 

80 R0 ( 0) 

GC21290 

V0 s(V) 

Turn-off Drain-source Voltage Slope 

dv/dt 
(V/ns) 

20 

15 

10 

5 

0 

\ 
_\ 
\ 

~\ 
\ 

"\ 

20 

C:C28910 

Voo =640V 

V05 =10V 

I D =8A 

....... 
"""'- r--1-----;----

40 60 80 Ra ( 0) 

Switching Safe Operating Area 

GC2 260 1 

10 (A) 

50 

40 

30 

RG =50 0 
TJ = 150 °C 

20 

VGs =10V 
10 

0 200 400 600 BOO Vos(V) 

Source-drain Diode Forward Characteristics 

GC21301 

-55°C 

\ 

to' 
T,=150°C/V v I/ VGs=O 

I _I 1/ 
I 25'C 

1/1/ 1 
0.5 1.5 2 V50 (V) 

6/7 
---------------------------- ~~~~~~~~:~~~ ----------------------------
410 



Fig. 1: Unclamped Inductive Load Test Circuits 
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STH9N80 
STH9N80FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

STH9N80 800 v < 1 Q 9A 
STH9N80FI 800 v <1Q 5.6 A 

• TYPICAL Ros(an) = 0.87 n 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse wtdlh l1m1ted by safe operat1ng area 

May 1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

VALUE Unit 

STH9N80 STH9N80FI 

800 v 
800 v 
± 20 v 

9 5.6 A 

5.7 3.5 A 

35 35 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 
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STH9N80/FI 

THERMAL DATA 

T0-218 IISOWATT218 

RthJ-case Thermal Resistance Junction-case Max 0.69 J 1.78 

Rth]·amb Thermal Resistance Junction-ambient Max 30 
Rthc-slnk Thermal Resistance Case-sink Typ 0.1 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERiSTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 9 
(pulse width lim1ted by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 1000 
(starting T1 = 25 °C, Ia = IAR, Vaa = 50 V) 

EAR Repetitive Avalanche Energy 22 
{pulse width limited by T1 max, li < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 5 
(Tc = 100 °C, pulse width limited by T1 max, li < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)aSS Drain-source lo = 250 11A VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±20V ± 100 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vas= VGs lo= 250 !!A 2 3 4 

Ras(on) Static Drain-source On VGs = 10V Ia = 4.5 A 0.87 1 
Resistance VGs= 10V Ia = 4.5 A Tc = 1 00°C 2 

Ia( on) On State Drain Current Vas> lo(on) X Ras(on)max 9 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gts (*) Forward Vas> lo(on) X Ras(on)max Ia = 4.5 A 4 7.5 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 2100 2700 
Cess Output Capacitance 270 350 
Crss Reverse Transfer 115 150 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on} Turn-on Time Voo = 400 V lo = 4 A 
tr Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 640 V lo= 8 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 8 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff} Ott-voltage Rise Ttme Voo= 640 V lo = 8 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (• ) Forward On Voltage lso = 9 A VGs = 0 

trr Reverse Recovery I so= 9 A di/dt = 1 00 A/JlS 
Time VR=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, ftgure 5) 
Charge 

IRRM Reverse Recovery 
Current 

( r) Pulsed. Pulse duration= 300 ~s. duty cycle t .5% 
(•) Pulse w1dth l1m1ted by safe operating area 

STH9N80/FI 

Min. Typ. Max. Unit 

90 120 ns 
280 350 ns 

145 A/JlS 

125 170 nC 
12 nC 
65 nC 

Min. Typ. Max. Unit 

160 200 ns 
50 65 ns 

235 300 ns 

Min. Typ. Max. Unit 

9 A 
35 A 

2.5 v 
900 ns 

24.8 J1C 

55 A 

Safe Operating Areas For T0'218 Safe Operating Areas For ISOWATT218 

lOOps 

\ms 

lOms 

lOOms 

to"' '--!;-, -'+L.fl:'----'i-'-!-'+'i"-+-'­
t00 Vos (V) 
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STH9N80/FI 

Thermallmpedeance For T0-218 Thermal Impedance For ISOWATT218 
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Transconductance 
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STH9N80/FI 

Turn-on Current Slope 

dl /dl 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STH12N60/FI 
STW12N60 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH12N60 600 v < 0.6 Q 12 A 
STH12N60FI 600 v < 0.6 Q ?A 
STW12N60 600 v < 0.6 Q 12 A 

• TYPICAL Ros(on) = 0.47 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operating area 

July 1993 

PRELIMINARY DATA 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

VALUE Unit 

STH/STW12N60 STH12N60FI 

600 v 
600 v 
± 20 v 

12 7 A 

7.5 4 A 

48 28 A 

180 70 w 
1.44 0.56 Wi"C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STH12N60/FI - STW12N60 

THERMAL DATA 

T0-218/T0-247iiSOWATT218 

RthJ-case Thermal Resistance Junction-case Max 0.69 I 1.78 

Rtht·amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 
(starttng T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, ll < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.LA VGs = 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(•) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 J.LA 2 

Ros(on) Static Drain-source On VGs = 10V lo= 6 A 
Resistance VGs= 10V lo = 6 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 12 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s (*) Forward Vos > lo(on) X Ros(on)max lo= 6 A 5 
Transconductance 

c, •• Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

12 

550 

14 

7.2 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.47 0.6 
1.2 

Typ. Max. 

7.8 

1900 2500 
300 390 
145 190 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.LA 
J.LA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 300 V lo = 6 A 
lr Rise Time Ra = 4.7 n Vas= 10 V 

(see test circUit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 480 V lo = 12 A 
Ra = 4.7 n Vas= 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 12 A Vas=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Oft-voltage Rise Time Voo= 480 V lo= 12 A 
tt Fall Time RG= 4.7 Q Vas=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ("") Forward On Voltage lso = 12 A Vas= 0 

trr Reverse Recovery lso = 12 A di/dt = 1 00 A/J.lS 
T1me VR = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (•) Pulsed. Pulse duration- 300 IJS, duty cycle 1.5 Vo 
(•) Pulse Width l1m1ted by safe operat1ng area 

STH12N60/FI - STW12N60 

Min. Typ. Max. Unit 

25 35 ns 
85 115 ns 

430 A/J.lS 

118 155 nC 
15 nC 
70 nC 

Min. Typ. Max. Unit 

105 140 ns 
35 48 ns 

145 190 ns 

Min. Typ. Max. Unit 

12 A 
48 A 

1.6 v 
730 ns 

15.3 J.!C 

42 A 

Safe Operating Areas For T0-218 and T0-247 Safe Operating Areas For ISOWATT218 

GC21090 
10 {A) -- -

3/7 
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STH12N60/FI - STW12N60 

Thermallmpedeance For T0-218 and T0-247 Thermal impedance For ISOWATT218 
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STH12N60/FI - STW12N60 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STH14N50/FI 
STW14N50 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Rose on) lo 

STH14N50 500 v < 0.45 Q 14.1 A 
STH14N50FI 500 v < 0.45 Q 8.8 A 
STW14N50 500 v < 0.45 n 14.1 A 

• TYPICAL Ros(on) = 0.34 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• REDUCED GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Dra.in Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse width limited by safe operating area 

May 1993 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
s (3) 

Value Unit 

STH/STW14N50 STH14N50FI 

500 v 
500 v 
± 20 v 

14.1 8.8 A 

8.8 5.5 A 

60 60 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 
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STH14N50/FI- STW14N50 

THERMAL DATA 

T0-218/T0-247/ISOWATT218 

Rthj-case Thermal Resistance Junction-case Max 0.69 I 1.78 

RthJ-amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, 10 = IAR. Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 "C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 llA VGs = 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo=7.5A 
Resistance VGs= 10V lo = 7.5 A Tc = 100°C 

lo(on) On State Drain CurJent Vos > lo(on) X Ros(on)max 14.1 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs (*) Forward Vos > lo(on) X Ros(on)max lo = 7.5 A 8.5 
Transconductance 

c, •• Input Capacitance Vos= 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

14.1 

800 

26 

8.8 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.34 0.45 
0.9 

Typ. Max. 

11.2 

2350 3000 
340 440 
75 100 

"C!W 

"C!W 
"C!W 
"c 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
llA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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STH14N50/FI- STW14N50 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 
-

td(on) Turn-on Time Voo=210V lo= 7 A 
tr Rise Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 400 V lo = 15 A 
RG=4.7Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo= 15 A VGs = 10 V 
Ogs Gate-Source Charge I 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 400 V lo = 15 A 
It Fall Time RG = 4.7 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 14 A VGs = 0 

trr Reverse Recovery lso = 15 A di/dt = 1 00 A/~tS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I RAM Reverse Recovery 
Current 

0 (•) Pulsed. Pulse durat1on- 300 (.IS, duty cycle 1 5 Yo 
(•) Pulse Width l1m1ted by safe operat1ng area 

Min. Typ. Max. 

60 80 
55 70 

270 

90 110 
12 
48 

Min. Typ. Max. 

35 45 
45 60 
65 85 

Min. Typ. Max. 

14.1 
60 

2 

630 

10.7 

34 

Safe Operating Areas For T0-218 and T0-247 Safe Operating Areas For ISOWATT218 
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Unit 
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nC 
nC 
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Unit 

ns 
ns 
ns 

Unit 

A 
A 

v 
ns 

JlC 

A 
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STH14N50/FI · STW14N50 

Thermallmpedeance For T0218 and T0-247 Thermal Impedance For ISOWATT218 

Derating Curve For T0-218 and T0-247 Derating Curve For ISOWATT218 
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Transconductance 
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STH14N50/FI - STW14N50 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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STH15N50/FI 
STW15N50 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 
STH15N50 500 v < 0.4 n 15 A 
STH15N50FI 500 v < 0.4 n 9.3 A 
STW15N50 500 v < 0.4 Q 15 A 

• TYPICAL Ros(onJ = 0.34 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• REDUCEDGATECHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Wtthstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operat1ng area 

May 1993 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH/STW15N50 STH15N50FI 

500 v 
500 v 
± 20 v 

15 9.3 A 

9.4 5.8 A 

60 60 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STH15N50/FI- STW15N50 

THERMAL DATA 

T0-218/T0-24711SOWATT218 

Rthj-case Thermal Resistance Junction-case Max 0.69 I 1.78 

Rtht·amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, Ia = IAR, Voo = 25 V) 

EAR Repettttve Avalanche Energy 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source Ia = 250 !!A VGs= 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 
Drain Current (VGs = 0) Vas = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs=±20V 
Current (Vas = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vas= VGs lo=250).1A 2 

Ros(on) Static Drain-source On VGs = 10V Ia = 7.5 A 
Resistance VGs= 10V lo = 7.5 A Tc = 100°C 

Ia( on) On State Drain Current Vas> lo(on) X Ras(on)max 15 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

9ts (*) Forward Vas> la(on) X Ros(on)max Ia = 7.5 A 8.5 
Transconductance 

C1ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

15 

900 

30 

9.4 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.34 0.4 
0.8 

Typ. Max. 

11.2 

2350 3000 
340 440 
75 100 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!lA 
!!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Ttme Voo=210V lo= 7 A 
lr Rise Time RG = 4.7 Q VGs = 10 V 

{see test circuit, figure 3) 

{dildl)on Turn-on Current Slope Voo=400V lo= 15 A 
RG = 4.7 Q VGs = 10 V 
{see test circuit, figure 5) 

STH15N50/FI· STW15N50 

Min. Typ. Max. Unit 

60 80 ns 
55 70 ns 

270 A/JlS 

Og Total Gate Charge Voo = 400 V lo= 15 A VGs=10V 90 110 nC 
Ogs Gate-Source Charge 
Q 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Vofl) Off-voltage Rise Time Voo = 400 V lo = 15 A 
It Fall Time RG=4.7Q VGs=10V 
lc Cross-over Time {see test circuit, ftgure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM{•) Source-drain Current 

(pulsed) 

Vso {*) Forward On Voltage lso = 15 A VGs = 0 

lrr Reverse Recovery lso = 15 A dildt = 1 00 A/JlS 
Time Voo=100V T1 =15o•c 

Orr Reverse Recovery {see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(') Pulsed Pulse duration = 300 IJS, duty cycle 1 5 % 
(•) Pulse Width hm1ted by safe operating area 

12 nC 
48 nC 

Min. Typ. Max. Unit 

35 45 ns 
45 60 ns 
65 85 ns 

Min. Typ. Max. Unit 

15 A 
60 A 

2 v 
630 ns 

10.7 JlC 

34 A 

Safe Operating Areas For T0-218 and T0-24 7 Safe Operating Areas For ISOWATT218 
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STH15N50/FI- STW15N50 

Thermal lmpedeance For T0-218 and T0-247 Thermal Impedance For ISOWATI218 
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Transconductance 
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STH15N50/FI- STW15N50 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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STH26N25 
STH26N25FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH26N25 250 v < 0.11 Q 26 A 
STH26N25FI 250 v < 0.11 Q 16 A 

• TYPICAL Ros(on) = 0.085 1.1 
• AVALANCHE RUGGEDNESS TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a UN INTERRUPTIBLE POWER SUPPLY (UPS) 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a INDUSTRIAL ACTUATORS 
a DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs , Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Dram Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operatmg Junction Temperature 
(•) Pulse w1dth limited by safe opera\ing area 

July 1993 

3 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH26N25 STH26N25FI 

250 v 
250 v 
± 20 v 

26 16 A 

16 10 A 

104 104 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STH26N25/FI 

THERMAL DATA 

T0-218 jiSOWATT218 

Rthj-case Thermal Resistance Junction-case Max 0.69 I 1.79 

RthJ-amb Thermal Resistance Junct1on-amb1ent Max 30 
Rthc-slnk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 26 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 160 
(startmg T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 40 
(pulse Width l1m1ted by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 16 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 !lA VGs = 0 250 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Dram Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage Vos = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = Vos lo = 250 11A 2 3 4 

Ros(on) Static Drain-source On Vos = 10V lo = 13 A 0.085 0.11 
Resistance Vos = 1 OV lo = 13 A Tc = 1 00°C 0.22 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 26 
Vos=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 13 A 9 18 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz Vos = 0 2900 3800 
Cass Output Capacitance 600 800 
Crss Reverse Transfer 180 250 

Capacitance 

446 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!lA 
!lA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 125 V lo = 13 A 
tr Rise Time RG=4.7Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 200 V Ia = 26 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 200 V lo = 26 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 200 V lo = 26 A 
It Fall Time Rt =50 Q VGs = 10 V 
lc Cross-over Trme (see test crrcuit, frgure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drarn Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 26 A VGs = 0 

trr Reverse Recovery I so= 26 A dr/dt = 100 Airrs 
Time Voo =50 V T1 = 150 °C 

Orr Reverse Recovery (see test circurt, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

( ) Pulsed. Pulse duratron = 300 ps, duty cycle 1 5% 
(•) Pulse wrdth lrmrted by safe operatrng area 

STH26N25/FI 

Min. Typ. Max. Unit 

25 35 ns 
80 120 ns 

200 A/flS 

125 180 nC 
15 nC 
65 nC 

Min. Typ. Max. Unit 

170 250 ns 
80 120 ns 

260 380 ns 

Min. Typ. Max. Unit 

I 

26 A 
104 A 

1.5 v 
400 ns 

5.2 ,,c 
26 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 
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STH26N25/FI 

Thermallmpedeance For T0-218 Thermal Impedance For ISOWATT218 

K 
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Derating Curve For T0-218 Derating Curve For ISOWATT218 
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Transconductance 
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STH26N25/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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STH33N20/FI 
STW33N20 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH33N20 200 v < 0.085 Q 33 A 
STH33N20FI 200 v < 0.085 Q 20 A 
STW33N20 200 v < 0.085 Q 33 A 

a TYPICAL Ros(on) = 0.073 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• UN INTERRUPTIBLE POWER SUPPLY (UPS) 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• INDUSTRIALACTUATORS 
• DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature · 
(•) Pulse wtdth l1m1ted by safe operat1ng area 

May 1993 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH/STW33N20 STH33N20FI 

200 v 
200 v 
± 20 v 

33 20 A 

20 12 A 

132 132 A 

180 70 w 
1.44 0.56 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STH33N20/FI - STW33N20 

THERMAL DATA 

T0-218/T0-247IISOWATT218 

Rthj-case Thermal Resistance Junction-case Max 0.69 I 1.79 

Rthj·amb Thermal Resistance Junction-ambient Max 30 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.1 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repettttve or Not-Repetitive 
(pulse width limited by T1 max, 1i < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, Ia = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 1i < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 1i < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo=250JlA VGs = 0 200 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(•:•) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250JlA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 16 A 
Resistance VGs = 10V lo = 16 A Tc = 1 00°C 

lo(on) On State Dram Current Vos > lo(on) X Ros(on)max 33 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

9ts ('·) Forward Vos > lo(on) X Ros(on)max lo = 16 A 10 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

33 

150 

40 

20 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.073 0.085 
0.170 

Typ. Max. 

22 

2800 3600 
600 BOO 
190 250 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

JlA 
JlA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on T1me Voo= 95 V lo = 16 A 
tr R1se Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 3) 

(di!dt)on Turn-on Current Slope Voo= 160 V lo = 33 A 
RG =50 Q VGs=10.V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 160 V lo = 33 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se Time Voo= 160 V lo = 33 A 
tt Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 33 A VGs = 0 

trr Reverse Recovery I so= 33 A di/dt = 1 00 A/JlS 
T1me Voo = 30 v T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (')Pulsed. Pulse dura11on = 300 JlS, duty cycle 1.5 Yo (•) Pulse w1dth hm1ted by safe operating area 

STH33N20/FI - STW33N20 

Min. Typ. Max. Unit 

25 40 ns 
65 95 ns 

200 A/JlS 

125 180 nC 
15 nC 
62 nC 

Min. Typ. Max. Unit 

180 250 ns 
105 150 ns 
285 400 ns 

Min. Typ. Max. Unit 

33 A 
132 A 

1.6 v 
450 ns 

5 J1C 

22 A 

Safe Operating Areas For T0-218 and T0-247 Safe Operating Areas For ISOWATT218 

GC26960 

lo(A)§IIII!I!II 
h J_ • II-- 10J.LS 10', 

6 

GC2697D 

lo(A)sii~I-I:E' 111~~11 
I I' 

lms 
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STH33N20/FI • STW33N20 

Thermallmpedeance For T0-218 and T0-247 Thermal Impedance For ISOWATI218 

GC1BH1 

Derating Curve For T0-218 and T0-247 Derating Curve For ISOWATT218 
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Transconductance 

GC27001 
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STH33N20/FI - STW33N20 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
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STH45N10 
Sl"H45N1 Of~ 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) Ia 

STH45N10 100 v < 0.04 Q 45 A 
STH45NJOFI 100 v < 0.04 Q 27 A 

• TYPICAL Rosron) = 0.035 Q 

• AVALANCHERUGGEDNESSTECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE FOR 

STANDARD PACKAGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dratn-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (contmuous) at Tc = 25 °C 

lo Drain Current (contmuous) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total Dtsstpatton at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width limited by safe operat1ng area 

July 1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

c~ 
~ 

s (3) 

Value Unit 

STH45N1 0 STH45N10FI 

100 v 
100 v 
± 20 v 

45 27 A 

31 17 A 

180 180 A 

180 60 w 
1.2 0.48 W/°C 

- 4000 v 
-65 to 175 -65 to 150 oc 

175 150 oc 

1/7 
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STH45N1 0/FI 

THERMAL DATA 

T0-218 IISOWATT218 

Rth]-case Thermal Resistance Junction-case Max 0.83 J 2.08 

RthJ-amb Thermal Resistance Junction-ambient Max 30 
Rthc-slnk Thermal Res1stance Case-sink Typ 0.1 

T, Max1mum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetit1ve or Not-Repetitive 45 
(pulse Width l1m1ted by T1 max, o < 1 %) 

EAs S1ngle Pulse Avalanche Energy 240 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 60 
(pulse w1dth limited by T1 max, o < 1 %) 

IAR I Avalanche Current, Repetitive or Not-Repetitive 31 
j(Tc = 100 °C, pulse Width l1m1ted by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

i 
-·--

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)OSS Drain -source lo = 250 ftA VGs = 0 1 DO 
Breakdown Voltage 

loss IZera Gate Voltage IV os = Max Ratmg 250 
Drain Current (VGs = 0) Vos = Max Ratmg x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(•:) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos= VGs lo= 250 11A 2 2.9 4 

Ros(on) Stat1c Drain-source On VGs = 1 OV lo = 22.5 A 0.035 0.04 
Res1stance VGs = 1 OV lo=22.5A Tc = 1 00°C 0.08 

lo(on) On State Drain Current Vos > lo(on) X Ros(on}max 45 
VGs=10V 

DYNAMIC 

Symbol Parameter 
I Test Conditions Min. Typ. Max. 

gfs ( ) Forward I Vos > lo(on) X Ros(on)max lo = 22.5 A 14 26 
Transconductance 

CISS I' nput Capacitance 1Vo"o25V f = 1 MHz VGs = 0 2150 2800 
Coss Output Capacitance 600 800 
Crss Reverse Transfer 150 200 

:Capacitance 
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°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v ! 

I-lA 
I-lA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on T1me Voo = 25 V lo = 22.5 A 
lr R1se T1me RG=4.7Q VGs = 10 V 

(see test wcu1t, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo = 45 A 
RG=4.7Q VGs = 10 V 
(see test circuit, f1gure 5) 

Og Total Gate Charge Voo = 80 V lo = 45 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate·Dra1n Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 80 V lo = 45 A 
It Fall T1me RG = 4 7 Q VGs=10V 
tc Cross-over T1me (see test wcuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so I Source-dram Current 
lsoM(•) Source-dram Current 

1 (pulsed) 

Vso ( ) Forward On Voltage lso = 45 A VGs = 0 

lcr Reverse Recovery lso = 45 A d1/dt = 1 00 A/~s 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse durallon- 300 ps, duty cycle 1 5 Yo 
(•) Pulse w1dth hm1ted by safe operating area 

STH45N1 0/FI 

Min. I Typ. Max. Unit 

20 30 ns 
130 190 ns 

500 

I 

A/~s 

70 100 nC 
12 nC 
30 nC 

Min. Typ. Max. Unit 

50 70 ns 
70 100 ns 

140 200 ns 

Min. Typ. Max. Unit 

45 A 
180 A 

1.6 v 
130 ns 

0.65 ~c 

10 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 
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STH45N1 0/FI 

Thermallmpedeance For T0-218 
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Transconductance 

GC50760 
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STH45N1 0/FI 

Turn-on Current Slope 

di /dt 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 

25 0 

A ~A A 

"OS 
lODE t CAST 

ll DIODE 

8 L3 
L;:;100J.LH 

3 3 1000 
ll t }t-; y00 

O.U.T. 

STH45N1 0/FI 

Fig. 2: Unclamped Inductive Waveforms 
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STH55N10/FI 
STW55N10 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH55N10 100 v < 0.030 Q 55 A 
STH55N10FI 100 v < 0.030 Q 33 A 
STW55N10 100 v < 0.030 Q 55 A 

• TYPICAL Ros(on) = 0.02 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
• VERY HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth lrm1ted by safe operat1ng area 

May 1993 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STW/STH55N10 STH55N10FI 

100 v 
100 v 
± 20 v 

55 33 A 

38 20 A 

220 220 A 

200 70 w 
1.33 0.56 W/°C 

- 4000 v 
-65 to 175 -65 to 150 oc 

175 150 oc 
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STH55N1 0/FI - STW55N1 0 

THERMAL DATA 

T0-218/T0-247 jiSOWA TT218 

Rthj·Case Thermal Resistance Junction-case Max 0.75 I 1.79 

RthJ-amb Thermal Resistance Junction-ambient Max 30 
Rthc-slnk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 5 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 5 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 5 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 ).lA VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250)1A 2 

Ros(on) Static Drain-source On VGs=10V lo = 30 A 
Resistance VGs=10V lo = 30 A Tc = 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 55 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs ('e) Forward Vos > lo(on) X Ros(on)max lo = 30 A 25 
Transconductance 

C,ss Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

55 

600 

150 

34 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.02 0.03 
0.06 

Typ. Max. 

35 

4000 5000 
1100 1400 
250 350 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

>tA 
).lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on} Turn-on Time Voo ~ 80 V lo ~ 30 A 
lr Rtse Time RG ~50 Q VGs~10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo ~ 80 V lo ~55 A 
RG ~50 Q VGs~10V 
(see test circutt, figure 5) 

Og Total Gate Charge Voo ~ 80 V lo ~ 30 A VGs~ 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff} Off-voltage Rise Time Voo~ 80 V lo ~55 A 
It Fall Time RG ~50 Q VGs~10V 

lc Cross-over Ttme (see test wcuit, ftgure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage !so~ 55 A VGs ~ 0 

lrr Reverse Recovery !so~ 55 A di!dt ~ 1 00 A/11s 
Time Voo ~ 30 V T1 ~ 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(") Pulsed Pulse duration= 300 ~s. duty cycle 1 5% 
(•) Pulse w1dth hm1ted by safe operat1ng area 

STH55N1 0/FI - STW55N1 0 

Min. Typ. Max. Unit 

90 130 ns 
270 380 ns 

270 Al!lS 

120 170 nC 
16 nC 
60 nC 

Min. Typ. Max. Unit 

200 280 ns 
210 290 ns 
410 570 ns 

Min. Typ. Max. Unit 

55 A 
220 A 

1.6 v 
180 ns 

1 !lC 

11 A 

Safe Operating Areas For T0-218 and T0-247 Safe Operating Areas For ISOWATT218 

CC26720 

I OJ.Ls 

IOOJ.Ls 

1ms 

.I Oms 

v,; (v) 

------------ ~'='= SGS-Tl!IOMSOI'J 
l'o. "Y D lil~©il@~~~©1i'Vil@li!~©i§ 
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STH55N1 0/FI • STW55N1 0 

Thermal lmpedeance For T0-218 and T0-247 Thermal Impedance For ISOWATT218 
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Transconductance 
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Static Drain-source On Resistance 
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STH55N1 0/FI - STW55N1 0 

Turn-on Current Slope 

di /dt 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 2: Unclamped Inductive Waveforms 
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STH60N1 0/FI 
STW60N10 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH60N10 100 v < 0.025 Q 60 A 
STH60N10FI 100 v < 0.025 Q 36 A 
STW60N10 100 v < 0.025 Q 60 A 

a TYPICAL Ros(on) = 0.02 Q 

• AVALANCHE RUGGED TECHNOLOGY 
a 1 00% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
• VERY HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
" REGULATORS 
a DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current (conttnuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Dram Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wrdth lrmrted by safe operatrng area 

May 1993 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

0~~ 
~ 

s (3) 

Value Unit 

STH/STW60N10 STH60N10FI 

100 v 
100 v 
± 20 v 

60 36 A 

42 22 A 

240 240 A 

200 70 w 
1.33 0.56 W/°C 

- 4000 v 
-65 to 175 -65 to 150 oc 

175 150 oc 
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STH60N1 0/FI STW60N1 0 

THERMAL DATA 

T0-218/T0-247,1SOWA TT218 

RthJ·Case Thermal Resistance Junction-case Max 0.75 I 1.79 

RthJ-amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

Tl Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR RepetitiVe Avalanche Energy 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 !!A Vos = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vos = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

loss Gate-body Leakage Vos=±20V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

Vos(thl Gate Threshold Voltage Vos = Vos lo= 250 J.LA 2 

Ros(on) Static Drain-source On Vos=10V lo = 30 A 
Resistance Vos=10V lo = 30 A Tc = 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 60 
Vos= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (") Forward Vos > lo(on) X Ros(on)max lo = 30 A 25 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz Vos = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

60 

720 

180 

37 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.02 0.025 
0.05 

Typ. Max. 

35 

4000 5000 
1100 1400 
250 350 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

_21_7 ___________ r== Sl:iS·THOMSOI\l -----------­
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STH60N1 0/FI STW60N1 0 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 80 V lo = 30 A 
t, Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo = 60 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 80 V lo = 30 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Dra1n Charge 

SWITCHING OFF 

Min. Typ. i Max. Unit 

90 130 ns 
270 380 ns 

270 Ai!lS 

120 170 nC 
16 I nC 
60 nC 

Symbol I Parameter I Test Conditions Min. Typ. Max. Unit 
~~----4------------------+----------------------------~----r-~--4-----------

lr(Voff) I Off-voltage R1se Time Voo = 80 V lo = 60 A 200 280 ns 
t1 fFaiiTime IR 8 =50n VGs=10V 210 290 ns 

L_ __ t_c __ ~I_'C_r_os_~overTime _____ b.~s_e_e_t_e_st_c_i_rc_u_it_,_fi~g_u_re __ 5~) ________ _L ____ _L_4_1_0 __ l__5_7o __ i__n_s~ 

SOURCE DRAIN DIODE 
~ 

Symbol Parameter i Test Conditions Min. Typ. Max. Unit -----+--I so i Source-dram Current I 60 A 
lsoM(•) Source-dram Current 

I 
240 A 

(pulsed) 

Vso ( ) I Forward On Voltage [lso = 60 A VGs = 0 i 1 .6 v 
trr [Reverse Recovery II so= 60 A d1/dt = 1 00 Ai!lS 180 ns 

IT1me Voo = 30 V T1 = 150 °C 
Orr 1 Reverse Recovery (see test circuit. figure 5) 1 ~tC 

I Charge ' I ARM I Reverse Recovery 
I 

11 A 
Current 

(·) Pulsed. Pulse duration- 300 ~ts, duty cycle 1 5% 
(•) Pulse w1dth l1m1ted by safe operating area 

Safe Operating Areas For T0-218 and T0-24 7 

GC26760 

Safe Or erating Areas For ISOWATT218 

GC.35190 I,(AtsiEif!ll_l .. l 

,, __ ~~~~~rrr~-+~*B~-~~~ 
10~L~-,,~~.~~'~fo-o~'~'~'~f~o-,~,~.~'~1Lo-,~,Lv~',~;~{v) 
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STH60N1 0/FI STW60N1 0 

Thermal lmpedeance For T0-218 and T0-247 Thermal Impedance For ISOWATT218 

GC1 !i460 CC18471 
K --

I=" 0.5 :r~ I=" 
-~ 
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Transconductance 
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STH60N1 0/FI STW60N1 0 

Turn-on Current Slope 

dl /dt 
(A/J.Ls ) 
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Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 
p.F 1-' F 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 

5C05990 

Voo 

Fig. 5: Test Circuit For Inductive Load Switching 
--And Diode Reverse Recovery Time 

l=100p.H 
A rA A MOS • 
lODE FAST 

DIODE 

s 
B B 

3.3 1000 
JL r p.F' Voo 

250 

O.U.T. 

STH60N1 0/FI STW60N1 0 

Fig. 2: Unclamped Inductive Waveforms 

V(BR)DSS 

Voo 

SCOS!il80 

Fig. 4: Gate Charge Test Circuit 
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STH65N05 
STH65N05FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH65N05 50 v < 0.02 Q 65 A 
STH65N05FI 50 v < 0.02 Q 37 A 

• TYPICAL Ros(on) = 0.017 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• VERY LOW Ros(on) 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current (continuous) at Tc = 25 °C 

lo Dr<iin Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vrso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

May 1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH65N05 STH65N05FI 

50 v 
50 v 

± 20 v 
65 37 A 

45 23 A 

260 260 A 

180 60 w 
1.2 0.48 W/°C 

- 4000 v 
-65 to 175 -65 to 150 oc 

175 150 oc 

1/7 

485 



STH65N05/FI 

THERMAL DATA 

T0-218 IISOWATT218 

RthJ·case Thermal Resistance Junction-case Max 0.83 I 2.08 

Rthj-amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 65 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 800 
(starting T1 = 25 °C, Ia = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 200 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 41 
(Tc = 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain -source Ia = 250 11A VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 250 
Drain Current (VGs = 0) Vas = Max Rating x 0.8 Tc=125°C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vas = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vas= VGs Ia = 250 J.lA 2 2.9 4 

Ros(on) Static Drain-source On VGs = 10V Ia = 32.5 A 0.017 0.02 
Resistance VGs= 10V lo = 32.5 A Tc = 1 00°C 0.04 

Ia( on) On State Drain Current Vos > lo(on) X Ros(on)max 65 
VGs = 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo=32.5A 18 29 
Transconductance 

Ctss Input Capacitance Vas= 25 V f = 1 MHz VGs= 0 2200 2900 
Coss Output Capacitance 950 1300 
Crss Reverse Transfer 250 350 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!lA 
J.lA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo=40V lo = 65 A 
tr Rise Time RG =50 Q VGs=10V 

{see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V lo = 65 A 
RG =50 Q VGs=10V 
{see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 65 A VGs=10V 
Ogs Gate-Source Charge 
Q 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 40 V lo = 65 A 
If Fall Time RG =50 Q VGs=10V 
tc Cross-over Time {see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM{•) Source-drain Current 

(pulsed) 

Vso {*) Forward On Voltage lso = 65 A VGs = 0 

trr Reverse Recovery I so= 65 A di/dt = 1 00 AIJlS 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery {see test circuit, figure 5) 
Charge 

I RAM Reverse Recovery 
Current 

(•) Pulsed Pulse durat1on = 300 f!S. duty cycle 1.5% 
(•) Pulse width limited by safe operat1ng area 

STH65N05/FI 

Min. Typ. Max. Unit 

70 100 ns 
550 750 ns 

185 A/JlS 

68 95 nC 
15 nC 
27 nC 

Min. Typ. Max. Unit 

170 240 ns 
200 280 ns 
380 530 ns 

Min. Typ. Max. Unit 

65 A 
260 A 

1.7 v 
120 ns 

0.27 J1C 

4.5 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 

317 
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STH65N05/FI 

Thermal Impedance For T0-218 Thermal Impedance For ISOWATT218 

K 
<iC20530 

Derating Curve For T0-218 Derating Curve For ISOWATT218 
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Transconductance 

GC27720 
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STH65N05/FI 

Turn-on Current Slope 

di /dt 
(A/p,s) 
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Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 
JLF 1-' F 

SCO!>'i70 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 

~· f' uos• 

!:DE 
ST L:100JLH 

O:E 
3.3 1000 
pF pF Voo 

250 

D.U.L 

STH65N05/FI 

Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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STH65N06 
STH65N06FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH65N06 60 v < 0.02 n 65 A 
STH65N06FI 60 v < 0.02 n 37 A 

• TYPICAL Ros(on) = 0.017 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• VERY LOW Ros(on) 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 1 oo °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operating area 

May 1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STH65N06 STH65N06FI 

60 v 
60 v 

± 20 v 
65 37 A 

45 23 A 

260 260 A 

180 60 w 
1.2 0.48 W/°C 

- 4000 v 
-65 to 175 -65 to 150 oc 

175 150 oc 
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STH65N06/FI 

THERMAL DATA 

T0-218 IISOWATT218 

Rth]-case Thermal Resistance Junction-case Max 0.83 
I 

2.08 

RthJ·amb Thermal Resistance Junction-ambient Max 30 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 65 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 720 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 180 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 41 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 f!A VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250f!A 2 2.9 4 

Ros(on) Static Drain-source On VGs = 10V lo = 32.5 A 0.017 0.02 
Resistance VGs= 10V lo = 32.5 A Tc = 1 00°C 0.04 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 65 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo=32.5A 18 29 
Transconductance 

C1ss Input Capacitance Vos=25V I= 1 MHz VGs = 0 2200 2900 
Cess Output Capacitance 950 1300 
Crss Reverse Transfer 250 350 

Capac1tance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f!A 
f!A 

nA 

Unit 

v 
D. 
D. 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 40 V lo = 65 A 
lr Rise Time RG =50 Q VGs = 10 V 

(see test circUit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V lo = 65 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 65 A VGs = 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo=40V lo = 65 A 
It Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (') Forward On Voltage lso = 65 A VGs = 0 

trr Reverse Recovery I so= 65 A dildt = 1 00 A/1.1s 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

0 (•) Pulsed. Pulse duratiOn- 300 ~s. duty cycle 1.5 Yo 
(•) Pulse width hm1ted by safe operat1ng area 

STH65N06/FI 

Min. Typ. Max. Unit 

70 100 ns 
550 750 ns 

185 Aii.IS 

68 95 nC 
15 nC 
27 nC 

Min. Typ. Max. Unit 

170 240 ns 
200 280 ns 
380 530 ns 

Min. Typ. Max. Unit 

65 A 
260 A 

1.7 v 
120 ns 

0.27 11c 

4.5 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 

~~~~~~~~~~~~!!~C'C~27~66~0 i0(A) ~ 

1 0/1-S 

~~~~ft~~~~~~OO!i-s E 1ms 

I Oms 

lOOms 
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STH65N06/FI 

Thermal Impedance For T0-218 Thermal Impedance For ISOWATT218 

Derating Curve For T0-218 Derating Curve For ISOWATT218 
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Transconductance 
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STH65N06/FI 

Turn-on Current Slope 

di /dl 
(A/J.Ls) 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 4: Gate Charge Test Circuit 

717 
----------------------------~~~~~~~:~~~~ ----------------------------

499 





STH75N06/FI 
STW75N06 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STH75N06 60 v < 0.014 Q 75 A 
STH75N06FI 60 v < 0.014 Q 48 A 
STH75N06 60 v < 0.014 Q 75 A 

• TYPICAL Ros(on) = 0.011 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• VERY HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs ~ 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

May 1993 

T0-247 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STW/STH75N06 STH75N06FI 

60 v 
60 v 

± 20 v 
75 48 A 

53 30 A 

300 300 A 

200 70 w 
1.33 0.56 W/°C 

- 4000 v 
-65 to 175 -65 to 150 oc 

175 150 oc 

1/7 
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STH75N06/FI STW75N06 

THERMAL DATA 

T0·218/T0-247jiSOWATT218 

RthJ·case Thermal Resistance Junction-case Max 0.75 I 1.79 

RthJ·amb Thermal Resistance Junction-ambient Max 30 
Rthc-srnk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, ll < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source Ia = 250 llA VGs= 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 
Drain Current (VGs = 0) Vas= Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vas= VGs lo= 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 40 A 
Resistance VGs= 10V Ia = 40 A Tc = 1 00°C 

Ia( on) On State Drain Current Vas > lo(on) X Ros(on)max 75 
VGs = 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs (*) Forward Vas> lo(on) X Ros(on)max Ia = 40 A 25 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

70 

900 

200 

45 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.011 0.014 
0.028 

Typ. Max. 

45 

4000 5200 
1800 2300 
500 650 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
llA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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STH75N06/FI STW75N06 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 25 V Ia = 40 A 
tr Rise T1me RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Vaa=40V Ia = 75 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Vaa = 25 V Ia = 40 A VGs= 10 V 
Ogs Gate-Source Charge 
Q9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voll) Off-voltage Rise Time Voo= 40 V lo = 75 A 
!1 Fall Time RG =50 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vsa (*) Forward On Voltage lso = 75 A VGs = 0 

lrr Reverse Recovery I so= 75 A di!dt = 1 00 Al!lS 
Time Voo = 35 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*) Pulsed. Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse Width l1m1ted by safe operat1ng area 

Min. Typ. Max. 

190 270 
900 1300 

150 

130 180 
27 
48 

Min. Typ. Max. 

400 550 
300 420 
650 900 

Min. Typ. Max. 

75 
300 

1.6 

130 

0.45 

7 

Safe Operating Areas For T0-218 and T0-247 Safe Operating Areas For ISOWATT218 

GC35ABD 

) 

' '" 

to', 
2-

v-~ = ~;;., t OO,us 
':::..: "'"A, ,_ 

1ms 

' 
II 

' 
II II II I I miT!~ I Oms 

' 
10' 

:- D.C. OPERATION "i;= lOOms 
Is 

2 

' ' ' I 

2 
II 

1 I 

Unit 

ns 
ns 

A/!lS 

nC 
nC 
nC 

Unit 

ns 
ns 
ns 

Unit 

A 
A 

v 
ns 

!lC 

A 
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STH75N06/FI STW75N06 

Thermal Impedance For T0-218 and T0-247 Thermal Impedance For ISOWATT218 
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Transconductance 
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STH75N06/FI STW75N06 

Turn-on Current Slope 

di /dl 
(A/JL s) 
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Fig. 1: Undamped Inductive Load Test Circuits 
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STH80N05/FI 
STW80N05 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Res( on) lo 

STH80N05 50 v < 0.012 n 80 A 
STH80N05FI 50 v < 0.012 n 52 A 
STW80N05 50 v < 0.012 n 80 A 

• TYPICAL Ros(on) = 0.011 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100"/oAVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• VERY HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) P~lse w1dth 11m1ted by safe operat1ng area 

May 1993 

T0-247 

T0-218 ISOWATI218 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
~ 

s (3) 

Value Unit 

STW/STH80N05 STH80N05FI 

50 v 
50 v 

± 20 v 
80 52 A 

56 32 A 

320 320 A 

200 70 w 
1.33 0.56 W/°C 

- 4000 v 
-65 to 175 -65 to 150 oc 

175 150 oc 
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STH80N05/FI - STW80N05 

THERMAL DATA 

T0-218/T0-247IISOWATT218 

Rthj-case Thermal Resistance Junction-case Max 0.75 I L79 

RthJ-amb Thermal Resistance Junction-ambient Max 30 
Rthc-slnk Thermal Resistance Case-sink Typ 0.1 

Tl Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, B < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repet1t1ve Avalanche Energy 
(pulse width limited by T1 max, B < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, B < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)aSS Drain-source Ia = 250 11A Vas= 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas= 0) Vas= Max Ratmg x 0.8 Tc = 125 °C 

loss Gate-body Leakage Vas=± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

Vos(th) Gate Threshold Voltage Vos =Vas lo = 250 J.!A 2 

Ros(on) Static Drain-source On Vas= 10V lo = 40 A 
Resistance Vas= 10V Ia = 40 A Tc = 100°C 

Ia( on) On State Drain Current Vas> la(on) X Ros(on)max 80 
Vas= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vas> lo(on) X Ras(on)max Ia = 40 A 25 
Transconductance 

Crss Input Capacitance Vos = 25 V f = 1 MHz Vas= 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

70 

900 

200 

45 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.011 0.012 
0.024 

Typ. Max. 

45 

4000 5200 
1800 2300 
500 650 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!lA 
J.!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 25 V lo = 40 A 
lr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo=40V lo = 80 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 25 V lo = 40 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 40 V lo = 80 A 
It Fall Time RG =50 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 80 A VGs = 0 

lrr Reverse Recovery I so= 80 A di!dt = 1 00 A/(J.S 
Time Voo = 35 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*) Pulsed. Pulse duratron = 300 ~s. duty cycle t 5% 
(•) Pulse width limited by safe operating area 

STH80N05/FI - STW80N05 

Min. Typ. Max. Unit 

190 270 ns 
900 1300 ns 

150 A/(J.S 

130 180 nC 
27 nC 
48 nC 

Min. Typ. Max. Unit 

450 600 ns 
350 480 ns 
700 950 ns 

Min. Typ. Max. Unit 

80 A 
320 A 

1.6 v 
130 ns 

0.45 f!C 

7 A 

Safe Operating Areas For T0-218 and T0-247 Safe Operating Areas For ISOWATT218 

2~~~*-~H+~-+++~~~H*ill 

1 o-1 '-!-L~-ii'--+'~fl;l~L-+...1...)-'¥/iL_!-J-~ 
10- 1 
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STH80N05/FI · STW80N05 

Thermal Impedance For T0-218 and T0-247 Thermal Impedance For ISOWATT218 
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Transconductance 
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STH80N05/FI - STW80N05 

Turn-on Current Slope 
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(A/J-Ls ) 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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STHV82 
STHV82FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Res( on) lo 

STHV82 800 v < 2 Q 5.5 A 
STHV82FI 800 v <2!1 3.6 A 

• TYPICAL Ros(on) = 1.65 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

VJSO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width hm1ted by safe operating area 

April1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STHV82 STHV82FI 

BOO v 
BOO v 
± 20 v 

5.5 3.6 A 

3.4 2.3 A 

20 20 A 

150 60 w 
1.2 0.48 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STHV82/FI 

THERMAL DATA 

T0-218 IISOWATT218 

RthJ·case Thermal Resistance Junction-case Max 0.83 I 2.08 

Rthj-amb Thermal Resistance Junction-ambient Max 30 
Rthc-slnk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.5 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 320 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 16 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.2 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

Y(BR)DSS Drain-source lo = 250 11A VGs= 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250!!A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5A 1.65 2 
Resistance VGs = 10V lo = 2.5 A Tc = 100°C 4 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 5.5 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2 4 
Transconductance 

Ciss Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 1190 1450 
Coss Output Capacitance 165 200 
Crss Reverse Transfer 70 85 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
D. 
D. 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 400 V lo= 2.5 A 
tr Rise Time RG =50 n VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 640 V lo= 5.5 A 
RG =50 0 VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 500 V lo= 6 A VGs = 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 640 V lo = 5.5 A 
It Fall Time RG =50 0 VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 5.5 A VGs = 0 

trr Reverse Recovery lso = 5.5 A dildt = 100 A/JlS 
Time Voo = 80 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*) Pulsed. Pulse duratiOn= 300 IJS, duty cycle 1 5% 
(•) Pulse width limited by safe operating area 

STHV82/FI 

Min. Typ. Max. Unit 

50 65 ns 
85 105 ns 

200 A/JlS 

75 95 nC 
9 nC 

33 nC 

Min. Typ. Max. Unit 

120 150 ns 
30 40 ns 
160 200 ns 

Min. Typ. Max. Unit 

5.5 A 
20 A 

2 v 
700 ns 

7.7 JlC 

22 A 

Safe Operating Areas For T0-218 Safe Operating Areas For I SOW A TT218 

------------W'/ SCS·THOMSON ------------317 
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STHV82/FI 

Thermallmpedeance For T0-218 Thermal impedance For ISOWATT218 
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Transconductance 
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STHV82/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 

Yoo 

I OM 
---., 
/ I 

lo-// ' 
/ 

/ 
/ 

I / 
/ 

1/ 

V(BR)OSS 

Fig. 4: Gate Charge Test Circuit 
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STHV102 
STHV102FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STHV102 1000 v < 3.5 Q 4.2 A 
STHV102FI 1000 v < 3.5 Q 2.6 A 

• TYPICAL Ros(on) = 3.1 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

April1993 

T0-218 ISOWATT218 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STHV102 STHV102FI 

1000 v 
1000 v 
± 20 v 

4.2 2.6 A 

2.6 1.6 A 

16 16 A 

150 60 w 
1.2 0.48 W/°C 

- 4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STHV102/FI 

THERMAL DATA 

T0-218 IISOWATT218 

RthJ·case Thermal Resistance Junction-case Max 0.83 I 2.08 

RthJ·amb Thermal Resistance Junction-ambient Max 30 
Rthc-smk Thermal Resistance Case-sink Typ 0.1 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 4.2 
(pulse width limited by Ti max, o < 1%) 

EAs Single Pulse Avalanche Energy 180 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 9.2 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.5 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

Y(BR)DSS Drain-source lo = 250 J.IA VGs= 0 1000 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

YGS(th) Gate Threshold Voltage Vos = VGs lo = 250 J.lA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2 A 3.1 3.5 
Resistance VGs = 1 OV lo = 2 A Tc = 100°C 7 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4.2 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (*) Forward Vos > lo(on) X Ros(on)max lo= 2 A 2 4 
Transconductance 

CLSS Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 1230 1500 
Coss Output Capacitance 165 200 
Crss Reverse Transfer 70 85 

Capacitance 

526 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.IA 
J.lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo=800V lo= 2 A 
t, Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 800 V lo= 4 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Os Total Gate Charge Voo = 800 V lo= 4 A VGs = 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 800 V lo= 4 A 
h Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 4.2 A VGs = 0 

trr Reverse Recovery I so= 4.2 A dildt = 1 00 A/flS 
Time Voo=100V T1 = 150 •c 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(•) Pulsed Pulse duratiOn = 300 f!S, duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

STHV102/FI 

Min. Typ. Max. Unit 

36 45 ns 
130 165 ns 

180 A/flS 

80 100 nC 
8 nC 

40 nC 

Min. Typ. Max. Unit 

100 125 ns 
25 32 ns 
155 190 ns 

Min. Typ. Max. Unit 

4.2 A 
16 A 

2 v 
1200 ns 

30 flC 

50 A 

Safe Operating Areas For T0-218 Safe Operating Areas For ISOWATT218 

GC3S21SO 

2~~~~++~~~+Bfflr-rH+~ 

102~~~~~~~~~~~~~ 
100 
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STHV102/FI 

Thermallmpedeance For T0-218 Thermal Impedance For ISOWATT218 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STK2N50 
N- CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STK2N50 

• TYPICAL Roscon) = 4.6 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse w1dth l1m1ted by safe operating area 

July 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

500 v 
500 v 
± 20 v 

2 A 

1.25 A 

8 A 

50 w 
0.4 W/°C 

-65 to 150 oc 

150 oc 

1/7 
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STK2N50 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 2.5 
Rtht·amb Thermal Resistance Junction-ambient Max 80 
Rthj·amb Thermal Resistance Case-sink Typ 0.7 

TJ Max1mum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by Tj max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(T c = 100 °C, pulse width limited by Tj max, o < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.LA VGs = 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 J.LA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 1 A 
Resistance VGs = 1 OV lo = 1 A Tc = 100°C 

Ia( on) On State Drain Current Vas> lo(on) X Ros(on)max 2 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo= 1 A 0.65 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

2 

20 

1.5 

1.2 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

4.6 6 
12 

Typ. Max. 

1 

200 270 
35 50 
12 18 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.LA 
J.LA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 2oo·v lo = 1 A 
lr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo= 400 V lo = 2 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo = 400 V lo = 2 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 400 V lo = 2 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 2 A VGs = 0 

lrr Reverse Recovery I so= 2 A di/dt = 100 Ai!!S 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(*)Pulsed. Pulse durat1on = 300 !!S, duty cycle 1.5% 
(•) Pulse width l1mited by safe operating area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

K 

0 0 5 

0~ 
6=0. 

1 

1- 0 0 05 

o ozJI 

10 2 f~~~~L~1 
PULSE 

STK2N50 

Typ. Max. Unit 

35 48 ns 
85 115 ns 

28 Ai!!S 

18 25 nC 
5 nC 
8 nC 

Typ. Max. Unit 

28 40 ns 
15 25 ns 
45 60 ns 

Typ. Max. Unit 

2 A 
8 A 

1.6 v 

330 ns 

3.5 !!C 

15 A 

Gc.34360 

I 

I 

Z1h =KRthJ-o 

JiJL 
u 

10-5 10-4 10-J 10-2 10-1 t,(s) 
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Capacitance Variations 
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STK2N50 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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,r 

1000 
,r 

Fig. 4: Gate Charge Test Circuit 
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STK2N60 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STK2N60 

• TYPICAL Ros(on) = 5.7 Q 

• AVALANCHERUGGEDTECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VaGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

Ia Drain Current (continuous) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wrdth hmrted by safe operatrng area 

July 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

600 v 
600 v 
± 20 v 
1.7 A 

1.1 A 

6.8 A 

50 w 
0.4 W/°C 

-65 to 150 oc 

150 oc 

1/7 
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STK2N60 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case Max 2.5 
RthJ·amb Thermal Resistance Junction-ambient Max 80 
RthJ·amb Thermal Resistance Case-sink Typ 0.7 

Tt Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by Ti max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting Ti = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%} 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.!A VGs = 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 
Drain Current (VGs = 0) Vas= Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vas = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vas= VGs lo= 250 J.!A 2 

Ras(on) Static Drain-source On VGs = 10V lo = 1 A 
Resistance VGs= 10V lo = 1 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 1.7 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 1 A 0.65 
Transconductance 

CISS Input Capacitance Vas= 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

1.7 

15 

1.2 

1.1 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

5.7 8 
16 

Typ. Max. 

1 

200 270 
35 50 
12 18 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.!A 
J.!A 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 200 V lo= 1 A 
tr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 400 V Ia = 2 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V Ia = 2 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 400 V lo= 2 A 
It Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso=1.7A VGs = 0 

trr Reverse Recovery !so= 2 A dildt = 100 A/IJ.S 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

iRRM Reverse Recovery 
Current 

0 (*) Pulsed. Pulse duration- 300 !!S, duty cycle 1.5 Yo 
(•) Pulse width limited by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

K 

0 0 5 

0 0 2 , 
10 

o~o 
I 1 

1- 0 0 05 
v II II 

6-0 02Jl 
=U U 

10 2 SINGLE PULSE 

STK2N60 

Typ. Max. Unit 

35 48 ns 
85 115 ns 

28 A/IJ.S 

18 25 nC 
5 nC 
8 nC 

Typ. Max. Unit 

28 40 ns 
15 25 ns 
45 60 ns 

Typ. Max. Unit 

1.7 A 
6.8 A 

1.6 v 
330 ns 

3.6 IJ.C 

15 A 

GC3.t360 

H 

11 
Z th =KRthJ-c 

:rtn_ 
1tJ 

10-5 10-4 10-3 10-z 10-1 f,(s) 
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STK2N60 
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Capacitance Variations 
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STK2N60 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STK2N80 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STK2N80 

• TYPICAL Ros(on) = 5 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operating area 

May 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

800 v 
800 v 
± 20 v 
2.1 A 

1.3 A 

9.6 A 

70 w 
0.56 W/°C 

-65 to 150 oc 

150 oc 

1/7 
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STK2N80 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 1.78 
Rth)-amb Thermal Resistance Junction-ambient Max 80 
Rthj·amb Thermal Resistance Case-sink Typ 0.7 

T, Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 JlA VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Ratmg x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 J.!A 2 

Ros(on) Static Drain-source On VGs = 10V lo= 1 A 
Resistance VGs= 10V lo = 1 A Tc = 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 2.1 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 1 A 1.2 
Transconductance 

c, •• Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

2.1 

80 

2.8 

1.3 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

5 7 
14 

Typ. Max. 

1.9 

460 600 
55 70 
22 30 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

JlA 
J.lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo; 400 V lo; 1.5 A 
lr Rise Time RG; 50 Q VGs; 10 V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo; 640 V lo; 2 A 
RG; 50 Q VGs; 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo; 640 V lo; 2 A VGs;10V 
Ogs Gate-Source Charge 
Q 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo; 640 V lo; 2 A 
It Fall Time RG; 50 Q VGs; 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso; 2.1 A VGs; 0 

lrr Reverse Recovery lso; 2 A di!dt ; 1 00 A/ (.IS 

Time Voo; 100 V Tj;150°C 
Orr Reverse Recovery (see test circuit, figure 5) 

Charge 
I ARM Reverse Recovery 

Current 
(*) Pulsed. Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse Width l1m1ted by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STK2N80 

Typ. Max. Unit 

38 50 ns 
42 57 ns 

160 A/ (.IS 

31 40 nC 
6 nC 

14 nC 

Typ. Max. Unit 

70 90 ns 
25 32 ns 
108 140 ns 

Typ. Max. Unit 

2.1 A 
9.6 A 

2 v 
920 ns 

18.4 (.lC 

40 A 

3/7 
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STK2N80 

Derating Curve Output Characteristics 
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Capacitance Variations 
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STK2N80 

Switching Safe Operating Area Accidental Overload Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STK3N50 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STK3N50 

• TYPICAL Ros(on) = 2.5 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

July 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

500 v 
500 v 
± 20 v 
2.7 A 

1.7 A 

12 A 

60 w 
0.48 W/°C 

·65 to 150 oc 

150 oc 

1/7 
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STK3N50 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 2.08 
RthJ·amb Thermal Resistance Junction-ambient Max 80 
RthJ-amb Thermal Resistance Case-sink Typ 0.7 

Tt Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current 
(repetitive or not-repetitive, T1 = 25 °C} 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V} 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1%} 

IAR Avalanche Current 
(repetitive or not-repetitive, T1 = 100 °C} 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)OSS Drain-source lo = 250 J.lA VGs = 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0} Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0} 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 J.lA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 1.5 A 
Resistance VGs = 1 OV lo = 1.5 A Tc = 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 2.7 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min_ 

gJs Forward Vos > loran) X Ros(on)max lo=1.5A 0.8 
Transconductance 

Ciss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

2.8 

200 

5 

1.6 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

2.5 3.8 
7.6 

Typ. Max. 

1.93 

350 460 
60 80 
25 35 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
g 
g 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 250 V lo= 1.5 A 
t, Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 400 V lo = 3 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 3 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 400 V lo= 3 A 
t, Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso Forward On Voltage lso = 2.8 A VGs = 0 

trr Reverse Recovery lso = 2.8 A di/dt = 1 00 A/IJ.S 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*)Pulsed. Pulse durat1on = 300 ~s. duty cycle 1.5% 
(•) Pulse width l1mited by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STK3N50 

Typ. Max. Unit 

35 45 ns 
85 110 ns 

120 A/IJ.S 

25 35 nC 
6 nC 

11 nC 

Typ. Max. Unit 

50 65 ns 
20 30 ns 
80 105 ns 

Typ. Max. Unit 

2.8 A 
12 A 

1.6 v 
380 ns 

3.8 ~J.C 

20 A 

- ----------- ~ SCS-THOMSON ____________ 3!7 
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STK3N50 
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Capacitance Variations 
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STK3N50 

Switching Safe Operating Area 

10 (A) 

12 

10 

8 

4 

2 

-
-
-

1- R0 =500 

r- TJ =15o•c 

r- Vcs=10V 

GC2286() 

0 100 200 300 400 500 V05 {V) 

Source-drain Diode Forward Characteristics 

) 
GC53020 

T J=-4o•c 
1.0 

1--1--- 1---,.--
1--- ,...--1--

0.8 
25•c 

I----
f..---- 12s•c 

0.6 

0.4 
1 3 4 lso(A) 

Fig. 1: Unclamped Inductive Load Test Circuits 

Vo 
2200 3.3 
J.Lt J.L F Yeo 

SC05970 

Accidental Overload Area 

lo (A) 

12 

10 

8 

4 

2 

r-
1-
r-

r- TJ =1so•c 
1- fp =20J-lS 
r- Vcs=10V 

GC22870 

0 1 00 200 300 400 500 V05 {V) 

Fig. 2: Unclamped Inductive Waveforms 

V(BR)DSS 

Voo 

SCDS9BO 

6{7 -------------A..,, ~~~m~::J?~ --------------
562 



Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STK4N30 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTOR 

TYPE 

STK4N30 

• TYPICAL Ros(on) = 1.2 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH SPEED SWITCHING 
• UNINTERRUPTIBLE POWER SUPPLY (UPS) 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• INDUSTRIALACTUATORS 
• DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

• PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dratn- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drmn Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

July 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

300 v 
300 v 
± 20 v 
4.2 A 

2.6 A 

16 A 

60 w 
0.48 W/°C 

-65 to 150 oc 
150 oc 

1/7 
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STK4N30 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 2.08 
Rtht·amb Thermal Resistance Junction-ambient Max 80 
Rlht·amb Thermal Resistance Case-sink Typ 0.7 

Tl Max1mum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.lA VGs = 0 300 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Dra1n Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(•:•) 

Symbol Parameter Test Conditions Min. 

VGs(th) Gate Threshold Voltage Vas= VGs lo = 250 J.lA 2 

Ros(on) Static Drain-source On VGs = 1 OV lo = 2 A 
Resistance VGs= 10V Ia = 2 A Tc = 100°C 

lor on) On State Dram Current Vos > lo(on) X Ros(on)max 4 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

9ts (•:) Forward Vos > lo(on) X Ros(on)max lo = 2 A 1.5 
Transconductance 

CJSS Input Capacitance Vos=25V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

4.2 

32 

1 

2.6 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

1.2 1.4 
1.8 

Typ. Max. 

2.3 

500 700 
80 110 
16 25 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

lct(on) Turn-on Time Voo = 150 V lo = 2 A 
lr Rise T1me RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo = 240 V lo= 4 A 
RG =50 Q VGs=10V 
(see test circUit, f1gure 5) 

STK4N30 

Min. Typ. Max. Unit 

45 60 ns 
30 40 ns 

330 A/J.!S 

Og Total Gate Charge Voo=240V lo = 4 A VGs=10V 20 30 nC 
Ogs Gate-Source Charge 6 nC 
Ogct Gate-Drain Charge 8 nC 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

lr(Voff) Off-voltage Rise Time Voo= 240 V lo = 4 A 35 50 ns 
It Fall Time RG =50 Q VGs = 10 V 20 30 ns 
lc Cross-over T1me (see test circuit, figure 5) 60 80 ns 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

I so Source-drain Current 4 A 
lsoM(•) Source-drain Current 16 A 

(pulsed) 

Vso ('·) Forward On Voltage lso = 4 A VGs = 0 1.6 v 
lrr Reverse Recovery I so= 4 A dildt = 100 AIJ.!S 300 ns 

Time Voo=100V T1 = 150 °C 
Orr Reverse Recovery (see test circuit, figure 5) 

Charge 
iRRM Reverse Recovery 

Current 
( ) Pulsed. Pulse durat1on = 300 ~s. duty cycle 1 5% 
(•) Pulse w1dth limited by safe operatJng area 

Safe Operating Area 

GC54130 

lo(A)~~~~~~~~~~~ 
2 ~ j:- l;±l±l!Jtl;:::±;litl~ III=III-'--'Jtttt1 

101·r~~~v~;11~1 10/1S 6~ s\!2;;.. F q..<> 100/LS 

Thermal Impedance 

K 

I 
I 

10° I 
6 0.5 

' 
0.2-11-

1 
0.~ ....... 

0 0? 
'-"1'" -....n SINGLE 

1.7 J.!C 

13 A 

GC20460 

' II I I 
II II II 

I I 

~ Z th = k RthJ-c 

~6=1,/T 

oo~f ~ JLJL 
0.01 ~ 
PULSE I 

~I 1111,1 111111111 I II I 1111111 II IIIII 
-< -10 4 10 ' -10 2 -10 1 t, (s) 

-------------- Lfi ~~~~m~~:il9~ 3/7 
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STK4N30 

Derating Curve 

Ptot (W) 
GCI9350 

60 

40 

" 1\.. 
1\.. 

1\.. 
1\.. 

20 

\, 

' ' 0 50 100 Tcoso (oC} 

Transfer Characteristics 

GC50670 
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4 I 

I 
I 

3 

2 - V05 =25V 
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I / 
I l..-' 
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) 
GC51430 
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( 0) 

1.5 
VGs=1 OV / 

/ 
/ 
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1.2 

1.0 

0.8 
I 

1--v 

2 

/ 
/ 

/ 

3 4 

Output Characteristics 

GC52490 
10 (A) 

10 
8V 

Yos ~1 OV :::::;:1~ 

.,...¢f!> 
.,.... 

7V 
8 

6 ~ 6V 

.4 ~ 

4 .I 

2 ' sv 

J , 4V 

0 5 10 15 20 25 Yo5 (V} 

Transconductance 

GC50900 

9ts(S} V 05 ~15V 

4 
TJ ~-40 °C ,.... I- -

~ 
,.... 

25 °C 

l'i / 
.- l25 °C 

3 

1/ v 
!J ~ 

2 

,j fl 

I 
0 2 3 4 10(A) 

Gate Charge vs Gate-source Voltage 

GC52060 
Yos (V) 

12 

1/ 
/ 

10 

8 
I 
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I 
Vas =240V -
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4 

2 
I 
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4/7 ---------------------------- ~~~~~~&~:~~~ ----------------------------
568 



Capacitance Variations 

GC52300 

C(pF) 

f=1 MHz 
800 V05 =OV 

I\... CISS 

600 

~00 

\ Crss 

-..ij Co, 
200 

'-. l. 
0 10 20 30 40 Vos (v) 
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0.8 

0.4 
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G"52920 ' 
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STK4N30 

Switching Safe Operating Area 

GC51 070 

10 (A) 

16 

12 

- Rc=SO [] 
TJ=150°C 

100 200 300 400V05 (V) 

Source-drain Diode Forward Characteristics 

1. 1 

1.0 

0.9 

0.8 

0.7 

0.6 
0 

/ 
v 

/ 
v 

/ 
v 

2 

GC53120 

T,=-40°C .,..,..-

v 25°C 

.,..,..- .,..,..-
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/ .......-"' 
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/ 

4 8 10 150 (A) 

Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

3 3 

"' 
1000 

"' 

STK4N30 

Fig. 4: Gate Charge Test Circuit 
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STK4N30L 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STK4N30L 

• TYPICAL Ros(on) = 1.25 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH SPEED SWITCHING 
• UN INTERRUPTIBLE POWER SUPPLY (UPS) 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• INDUSTRIAL ACTUATORS 
• DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

• PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operat1ng area 

July 1993 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

'~ 
l 

s (3) 

Value Unit 

300 v 
300 v 
± 20 v 
4.2 A 

2.6 A 

16 A 

60 w 
0.48 W/°C 

-65 to 150 oc 

150 oc 

1/7 
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STK4N30L 

THERMAL DATA 

Rth]-case Thermal Resistance Ju ncllon -case Max 2.08 
RthJ-amb Thermal Resistance Junction-ambient Max 80 
RthJ-amb Thermal Resistance Case-sink Typ 0.7 

Tl Max1mum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse w1dth limited by T1 max, o < t %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse w1dth limited by T1 max, o < t %) 

IAR Avalanche Current, Repet1t1ve or Not-Repetitive 
(Tc =tOO °C, pulse width lim1ted by T1 max, o < t%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 300 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Ratmg 
Drain Current (VGs = 0) Vos = Max Ratmg x 0.8 Tc = 125 °C 

IGSS Gate·body Leakage VGs = ± 20 V 
Current (Vos = 0) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 J.IA 1 

Ros(on) Static Drain-source On VGs = 5 V lo = 2.5 A 
Resistance VGs = 5 V lo = 2.5 A Tc=100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s (":) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

4.2 

32 

t 

2.6 

Typ. Max. 

250 
1000 

±tOO 

Typ. Max. 

1.6 2.5 

1.25 1 4 
t .8 

Typ. Max. 

5 

580 780 
75 120 
14 25 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!JA 
J.IA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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STK4N30L 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) I Turn-on Time Voo=150V lo = 2 A 
t, Rise T1me RG =50 Q VGs = 5 V 

(see test circurt, f1gure 3) 

(dr/dt)on I Turn-on Current Slope Voo= 240 V lo = 4 A 
RG =50 Q VGs = 5 V 
(see test circuit, f1gure 5) 

Og Total Gate Charge Voo = 240 V lo = 4 A VGs = 5 V 
Ogs Gate-Source Charge 
0 9 d Gate-Drain Charge 

SWITCHING OFF 

Symbol I Parameter Test Conditions 

tr(Voff) I Off-voltage Rise Time Voo= 240 V lo = 4 A 
tr Fall Time RG =50 Q VGs = 5 V 
tc Cross-over Time (see test circuit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so I Source-drarn Current 
lsoM(•) Source-drarn Current 

(pulsed) 

Vso (· ) Forward On Voltage lso = 5 A VGs = 0 

trr Reverse Recovery I so= 5 A d1/dt = 1 oo A/rrs 
Time Voo=100V T1 =150°C 

Orr Reverse Recovery (see test Circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

( ) Pulsed· Pulse duration= 300 rrs. duty cycle 1 5% 
(•) Pulse w1dth limited by safe operatmg area 

Min. 

I 

I Min. I 

I 

Min. 

I 

Safe Operating Area Thermal Impedance 

Typ. Max. I Unit 

70 90 ns 
165 215 ns 

115 A/rrs 

16 22 nC 
5 nC 
7 nC 

Typ. Max. Unit 

60 80 ns 
50 65 ns 

120 160 ns 

Typ. Max. Unit 

5 A 
20 A 

1.6 I v 
360 ns 

2.4 J.IC 

13 A 

CCZ0-460 

" i II II 

I IIIII j . 
6 ~ 03 - ' " Vos (v) 

K 

,, 
'' 

II II 
ill II 

11
1 I 

I= 0 0.5 
' ~ 

lll1 I 1l 

1--+~0.~2~.,';--' --+-' H9~6j':"'"-+'-+I+H-hl Z'" = k R,hJ-o 

10-r, ~~.. . ' II I II o= I,/T 

~= ~~-··- ___fl_fL o 02 W+ o.osH= 
1.--t" ~ O.Oiit I. _Jt,LI 
~~17~s~IN~G~LE~P~U~LS~E-+I+ITmll LLj 

10 -,lA'I 111!1 1111111 I II! 11111111 11 1 1111! 
I 0 5 10~4 10 3 I 0 2 10 1 t0 (s) 

I 
I 
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STK4N30L 

Derating Curve Output Characteristics 

Ptot (W) 
GC19350 GCS2510 

10 
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4.5V 

Yos =SV / 
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~ v 40 
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v 
I 2.5V 

4 

20 
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D 50 100 0 5 10 15 20 25 Y0s(Y) 

Transfer Characteristics Transconductance 

GC53850 GCS1510 

Ia (A) 

Vas =25V 1 10 
Va5 =15V 

8 
........ 

....... v 
TJ =-40 °C / -~ 

...... 25 °c 

I 
I 
I 

/ / 
........ 

/., , ........ - 125 °C 

I# / 
4 I 

4 

)_ v 
'f' I 

2 
2 

./ , 
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Static Drain-source On Resistance Gate Charge vs Gate-source Voltage 

) 
GC!SUSO 
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GC52110 

Ros(an 
( [)) 

2 5 - V05 =5V 

6 
/ 

""'"" v -....... 

/ 
/ 

2 0 

1.5 4 

- I Yos =2DOV 

lo=4A 

1.0 

2 

0.5 I 

0 I 
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Capacitance Variations 

GC52320 

c(pF) 
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STK4N30L 

Switching Safe Operating Area 

GC51070 
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Source-drain Diode Forward Characteristics 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

25 n 

~S ~A A 
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A OODE 
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3 3 1000 
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Fig. 4: Gate Charge Test Circuit 
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STK4N40 
N- CHANNEL ENHANCEMENT MODE 

POWER MOSTRANSISTOR 

TYPE 

STK4N40 

• TYPICAL Ros(on) = 1.65 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

T1 Max. Operating Junction Temperature 
(•) Pulse width limited by safe operating area 

May 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

400 v 
400 v 
± 20 v 
3.7 A 

2.3 A 

16 A 

60 w 
0.48 W/°C 

-65 to 150 oc 

150 oc 

1/7 
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STK4N40 

THERMAL DATA 

Rthj-case Thermal Resistance Junct1on-case Max 2.08 
RthJ-amb Thermal Resistance Junction-ambient Max 80 
Rthj·amb Thermal Resistance Case-sink Typ 0.7 

T1 Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 1i < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 1i < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rat1ng x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 2 A 
Resistance VGs = 10V lo = 2 A Tc = 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 3.7 
VGs = 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs (*) Forward Vos > lo(on) X Ros(on)max lo= 2 A 1 
Transconductance 

c, •• Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

3.7 

95 

6.7 

2.3 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

1.65 2.2 
4.4 

Typ. Max. 

2.1 

350 450 
68 90 
32 45 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f!A 
f!A 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo ~ 175 V lo ~ 2 A 
tr Rise T1me RG ~50 Q VGs ~ 10 V 

(see test circuit, figure 3) 

(diidt)on Turn-on Current Slope Voo ~ 320 V lo ~ 4 A 
RG ~50 Q VGs~10V 

(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo ~ 320 V lo ~ 4 A VGs~ 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se Time Voo = 320 V lo= 4 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (") Forward On Voltage lso = 3.7 A VGs ~ 0 

trr Reverse Recovery lso~3.7A di!dt = 100 Ail-IS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(•) Pulsed: Pulse duratron ~ 300 f!S, duty cycle 1.5% 
(•) Pulse width limrted by safe operatrng area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

K 

I 

1- = •.5 

' II II 
.u:- 9 
ID'- ,,.... 

I II 

0.05 
0.01 

NG PULS 

1/ IIIII 111111111 I 
o- 10-4 10-3 

STK4N40 

Typ. Max. Unit 

25 33 ns 
70 90 ns 

110 Ail-IS 

25 35 nC 
7 nC 

11 nC 

Typ. Max. Unit 

50 65 ns 
28 35 ns 
75 95 ns 

Typ. Max. Unit 

3.7 A 
16 A 

2 v 
400 ns 

5.9 11c 

29.5 A 
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STK4N40 

Derating Curve Output Characteristics 
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Capacitance Variations 
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STK4N40 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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STK6N20 
N -CHANNEL ENHANCEMENT MODE 

POWER MOSTRANSISTOR 

TYPE 

STK6N20 

• TYPICAL Ros(on) = 0.55 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• UNINTERRUPTIBLE POWER SUPPLY (UPS) 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• INDUSTRIALACTUATORS 
• DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

May 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

200 v 
200 v 
± 20 v 

6 A 

4 A 

24 A 

55 w 
0.44 W/°C 

-65 to 150 oc 
150 oc 

1/7 
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STK6N20 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 2.27 
Rthj-amb Thermal Resistance Junction-ambient Max 80 
Rthj-amb Thermal Resistance Case-sink Typ 0.7 

T, Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%} 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo =50 V} 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, li < 1%} 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%} 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)OSS Drain-source lo = 250 J.tA VGs= 0 200 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0} Vos = Max Rating x 0.8 Tc= 125°C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0} 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 3 A 
Resistance VGs= 10V lo = 3 A Tc = 100°C 

lo(on) On State Dra1n Current Vos > lo(on) X Ros(on)max 6 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*} Forward Vos > lo(on) X Ros(on)max lo= 3 A 1.5 
Transconductance 

C1ss Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

6 

20 

5 

4 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.55 0.7 
1.4 

Typ. Max. 

3.5 

460 600 
90 120 
20 30 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.tA 
J.IA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

217 
------------- L"'!J ~~~ID&~:oo~~ --------------
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 100 V lo = 3 A 
tr Rise Time RG =50 Q VGs=10V 

(see test c1rcuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo=160V lo = 6 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo=160V lo = 6 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. 

tr(Voff) Off-voltage Rise Time Voo=160V lo = 6 A 
It Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 6 A VGs = 0 

t" Reverse Recovery I so= 6 A di/dt = 100 A/JlS 
Time Voo=100V T1 = 150 °C 

Q" Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*)Pulsed. Pulse durat1on = 300 ~s. duty cycle 1.5% 
(•) Pulse w1dth l1mited by safe operating area 

Safe Operating Area Thermal Impedance 

10 (A) 
GC293SO 

K 

' 
I 

t 0 ', 

f-- J:' r - 1 O,us v '· 
= ~;:.. 
- "-"'<; 1 OO,us /j 0.5 

1/ "' I 
/ II ' 0.2 if-" 

O.C OPERATION 1ms 
10°, ' 

0.1~ 

tOms 

' 
100ms 0.0 0.05 

1.-1" Of- 0.01 
II I IIIII .....r SINGLE PULSE 

' II I IIIII vr 111:1 11111111 I 

' .. 

STK6N20 

Typ. Max. Unit 

30 45 ns 
70 100 ns 

155 A/JlS 

20 30 nC 
6 nC 
8 nC 

Typ. Max. Unit 

40 60 ns 
25 35 ns 
65 95 ns 

Typ. Max. Unit 

6 A 
24 A 

1.5 v 
170 ns 

1 !lC 

12 A 

CC204Ei0 

Ill I 

Ill 

w : 
I 

II Z !h = k RlhJ-c 

! 
6= fp/T 

__n_n_ 
I ~ II 

1!1 111111111 1111111 
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STK6N20 

Derating Curve Output Characteristics 
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Capacitance Variations 
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STK6N20 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N -CHANNEL ENHANCEMENT MODE 
POWER MOS.TRANSISTOR 

TYPE 
STK9N10 

a TYPICAL Ros(on) = 0.23 Q 

a AVALANCHE RUGGED TECHNOLOGY 
a 1 00% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol I Parameter 

Vos Drarn-source Voltage (VGs = 0) 

VoGR I Drain- gate Voltage (RGs = 20 kQ) 

VGs I Gate-source Voltage 

lo Drain Current (contrnuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derat1ng Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

June 1993 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 
0 (2) 

'~ 
~ 

s (3) 

Value Unit 

100 v 
100 v 
± 20 v 

9 A 

6 A 

36 A 

50 w 
0.33 W/°C 

-65 to 175 oc 

175 oc 

117 
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STK9N10 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 3.0 
RthJ-amb Thermal Resistance Junction-ambient Max 80 
RthJ-amb Thermal Resistance Case-sink Typ 0.7 

Tt Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse wtdth limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 (.lA VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rattng 
Dratn Current (VGs = 0) Vos = Max Rattng x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 11A 2 

Ros(on) Static Drain-source On VGs = 1 OV lo = 4_5 A 
Resistance VGs= 10V lo = 4.5 A Tc=100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 9 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s (*) Forward Vos > lo(on) X Ros(on)max lo = 4.5 A 2 
Transconductance 

c,, Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

9 

30 

7 

6 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.23 0.3 
0.6 

Typ. Max. 

4 

330 450 
90 120 
25 40 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

(.lA 
(lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo =50 V lo = 4.5 A 
tr Rise Time RG = 4. 7 0. VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo= 9 A 
RG = 4. 7 Q. VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 80 V lo = 9 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 80 V lo = 9 A 
tr Fall Time RG = 4.7 0. VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

! Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage /so= 9 A VGs = 0 

trr Reverse Recovery /so= 9 A di/dt = 1 00 Af!-lS 
Time Voo = 20 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

iRRM Reverse Recovery 
Current 

0 (') Pulsed. Pulse duratton- 300 ~s. duty cycle t 5 Yo 
(•) Pulse wtdth ltmited by safe operattng area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

GC299BO 

10 (A) K 
6 

-::l'/ 
·-;-.; t O,us 

~~ ' '<-"s 1 OD,us 

0 05 
" 
" o=~ v -"' 1ms 

o=o !t"' ill 1 D.C. OPERATION' 
tOms 
100ms 

' 
':1\-6 0 05 

I I I I 
6-0 02 
~u ul 

2 SINGlE PULSE 

, I II I I 
f I I I I - L 6 8 

Vos (V) 

STK9N10 

Typ. Max. Unit 

10 15 ns 
50 75 ns 

440 Ai1-1s 

15 25 nC 
7 nC 
4 nC 

Typ. Max. Unit 

15 25 ns 
25 35 ns 
50 70 ns 

Typ. Max. Unit 

9 A 
36 A 

1.5 v 
80 ns 

0.2 1-lc 

5 A 

Gc.:34360 

"' 
"' 

II 
il 

.l1i 

Zth =KRthJ-o 

Jr_h_ 
-tJ 
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STK9N10 

Derating Curve 
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Capacitance Variations 

GC29B70 
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STK9N10 

Switching Safe Operating Area 

GC50030 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STK12N05L 
STK12N06l 

N -CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Ros(on) Ia 

STK12N05L 50 v < 0.15 Q 12 A 
STK12N~6L 60 v < 0.15 Q 12 A 

a TYPICAL Ros(on) = 0.115 Q. 
a AVALANCHE RUGGED TECHNOLOGY 
a 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
a LOW GATE CHARGE 
a LOGIC LEVEL COMPATIBLE INPUT 
a 175°C OPERATING TEMPERATURE FOR 

STANDARD PACKAGE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

Ia Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operat1ng JunctiOn Temperature 
(•) Pulse wtdth limited by safe operating area 

July 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 
0 (2) 

';~ 
b 

s {3) 

Value Unit 

STK12N05L STK12N06L 

50 60 v 
50 60 v 

±15 v 
12 A 

8 A 

48 A 

50 w 
0.33 W/°C 

-65 to 175 oc 

175 oc 

1/7 
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STK12N05L/STK12N06L 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 3 
RthJ-amb Thermal Resistance Junction-ambient Max 80 
Rthj-amb Thermal Resistance Case-sink Typ 0_7 

Tt Max'imum Lead Temperature For Soldering Purpose 275 

AVA~ANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse Width limited by T1 max, 8 < 1 %) 

EAs Single Pulse AvaJa~che Energy 
(starting T1 = 25 G, lo = lAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1%) 

lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 [!A VGs= 0 
Breakdown Voltage for STK12N05L 50 

for STK12N06L 60 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

lGss Gate-body Leakage VGs=±15V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250[1A 1 

Ros(on) Static Drain-source On VGs = 5 v lo = 6 A 
Resistance VGs = 5 v lo = 6 A Tc = 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 15 
VGs=10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs ('·) Forward Vos > lo(on) X Ros(on)max lo = 6 A 4 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

12 

30 

7 

8 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

1 .6 2.5 

0.115 0.15 
0.3 

Typ. Max. 

8 

350 500 
150 200 
50 80 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 
v 

[lA 
[lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Vaa = 25 V Ia = 6 A 
!r Rise Time RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/d!)on Turn-on Current Slope Vaa= 40 V Ia = 12 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Vaa = 40 V Ia = 12 A VGs = 5 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Vaa=40V Ia = 12 A 
!1 Fall Time RG =50 Q VGs = 5 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsaM(•) Source-drain Current 

(pulsed) 

Vsa (·:·) Forward On Voltage lsa=12A VGs = 0 

trr Reverse Recovery lsa=12A dildt = 1 00 A/JlS 
Time Vaa = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*) Pulsed. Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse Width l1m1ted by safe operatmg area 

STK12N05LISTK12N06L 

Min. Typ. Max. Unit 

55 80 ns 
180 260 ns 

120 A/JlS 

12 18 nC 
6 nC 
4 nC 

Min. Typ. Max. Unit 

40 60 ns 
60 90 ns 
110 160 ns 

Min. Typ. Max. Unit 

12 A 
48 A 

1.5 v 
75 ns 

0.15 JlC 

4 A 

Safe Operating Areas Thermal Impedance 

GC54400 

I 0!-'S 

zt-t-ttttffi 
101L-z~~~~~~~~~~~~~ 

1 o-1 4 5 ~o t 2 

K 

10 

10 

GCJ43SO 

0 0 5 ~ 
6 0 2 , 

I 

6~0 
I I 1 Z th =KR1hJ-c 

0 0 05 
6= t, /-r 
_n_rr_ 

6-0 02 1tJ ou.u. 
2 SiNGLE PULSE 

10-5 10-4 10_, 10-z 10-1 t,(s) 
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STK12N05LISTK12N06L 

Derating Curve Output Characteristics 
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Capacitance Variations 

GC52260 
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STK12N05L!STK12N06L 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 4: Gate Charge Test Circuit 
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STK14N05 
STK14N06 

N -CHANNEL ENHANCEMENT MODE 
POWER MOSTRANSISTOR 

TYPE Voss Ros(on) lo 

STK14N05 50 v < 0.12 Q 14 A 

STK14t;J06 60 v < 0.12 Q 14 A 

• TYPICAL Ros(on) = 0.1 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operatmg area 

May 1993 

PRELIMINARY DATA 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value 

STK14N05 STK14N06 

50 60 

50 60 

± 20 

14 

10 

56 

50 

Unit 

v 
v 
v 
A 

A 

A 

w 
0.33 W/°C 

-65 to 175 oc 
175 oc 

1/7 
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STK14N05/STK14N06 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case Max 3.0 
Rth)-amb Thermal Resistance Junction-ambient Max 80 
Rthc-stnk Thermal Resistance Case-sink Typ 0.7 

TJ Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source Ia = 250 J.!A VGs = 0 
Breakdown Voltage for STK14N05 50 

for STK14N06 60 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Ratmg x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vas = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 J.!A 2 

Ros(on) Static Drain-source On VGs = 10V Ia = 7 A 
Resistance VGs= 10V Ia = 7 A Tc = 1 00°C 

Ia( on) On State Drain Current Vas> lo(on) X Ros(on)max 14 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (•I·) Forward Vos > lo(on) X Ros(on)max Ia = 7 A 3 
Transconductance 

C,ss Input Capacitance Vos=25V f = 1 MHz VGs = 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

14 

40 

10 

10 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.1 0.12 
0.24 

Typ. Max. 

6 

330 450 
150 250 
40 60 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 
v 

J.!A 
J.!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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STK14N05/STK14N06 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td{on) Turn-on Time Voo = 25 V lo = 7 A 
t, Rise Time RG =50 Q VGs = 10 V 

(see test circuit ftgure) 

(di/dt)on Turn-on Current Slope Voo=40V lo = 14 A 
RG =50 Q VGs=10V 
(see test circuit figure) 

Og Total Gate Charge Voo = 40 V lo = 14 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr{Voff) Off-voltage Rise Time Voo = 40 V lo = 14 A 
It Fall Time RGs =50 Q VGs = 10 V 
lc Cross-over Time (see test circUit figure) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 14 A VGs = 0 

trr Reverse Recovery lso=14A di/dt = 1 00 A/~s 
Time Voo = 25 V T1 =150°C 

Orr Reverse Recovery 
Charge 

IRRM Reverse Recovery 
Current 

0 (') Pulsed. Pulse duration- 300 ~s. duty cycle 1 5 Yo 
(•) Pulse Width ltmtted by safe operattng area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

GC2B230 
K 

1 0/.LS 

0 05 
I ' a~~ II ~ 

a=o ' 

' 
...,. I 

----JZ: ' 0 0 05 
IIIII 

o-o 02 I 

Typ. 

45 
90 

210 

15 
7 
5 

Typ. 

35 
45 
85 

Typ. 

60 

0.12 

4 

' 

I 

i 
i 

I 
I I 

2 I l~,~~L~1 
PULSE II 1l1 

Max. Unit 

65 ns 
130 ns 

A/~s 

25 nC 
nC 
nC 

Max. Unit 

50 ns 
65 ns 

120 ns 

Max. Unit 

14 A 
56 A 

1.5 v 
ns 

~c 

A 

Gc:34360 

z,, =KR,hJ-o 
0= t, /7 
_nn_ 
u 

3/7 
------------------------------ ~~~~~~~~~:~~~~ ------------------------------

615 



STK14N05/STK14N06 

Derating Curve 
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Capacitance Variations 
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STK14N05/STK14N06 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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~ SGS·THOMSON .. ~I ~o©~©rn[JJ~©u~©[)(!JO©~ STK14N10 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS.TRANSISTOR 

TYPE 

STK14N10 

• TYPICAL Ros(on) = 0.095 n 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
a REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth 11m1ted by safe operating area 

June 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 
0 (2) 

0 

"~ 
b 

s (3) 

Value Unit 

100 v 
100 v 
± 20 v 
14 A 

9 A 

56 A 

65 w 
0.43 W/°C 

-65 to 175 oc 

175 oc 

1/7 
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STK14N10 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case Max 2.31 
RthJ·amb Thermal Resistance Junction-ambient Max 80 
Rth)-amb Thermal Resistance Case-sink Typ 0.7 

Tt Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, li < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(T c = 100 °C, pulse width limited by T1 max, li < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 !-LA VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 !-LA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 7 A 
Resistance VGs= 10V lo = 7 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 14 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

9fs (*) Forward Vos > lo(on) X Ros(on)max lo = 7 A 4 
Transconductance 

Ctss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

14 

60 

15 

9 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.095 0.14 
0.28 

Typ. Max. 

8 

650 900 
180 250 
40 60 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!-LA 
!-LA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo=36V lo = 7 A 
t, Rise Time RG = 15 Q VGs=10V 

(see test circuit, figure 3) 

(di!dt)on Turn-on Current Slope Voo= 80 V lo = 14 A 
RG = 15 Q VGs=10V 
(see test circuit, figure 5) 

STK14N10 

Min. Typ. Max. Unit 

20 30 ns 
120 170 ns 

180 A!JlS 

Og Total Gate Charge Voo = 80 V lo = 14 A VGs=10V 27 40 nC 
Ogs Gate-Source Charge 8 nC 
Ogd Gate-Drain Charge 11 nC 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

tr(Voff) Off-voltage Rise Time Voo = 80 V lo = 14 A 50 70 ns 
It Fall Time RG = 15 Q VGs=10V 40 60 ns 
tc Cross-over Time (see test circuit, figure 5) 90 130 ns 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

I so Source-drain Current 14 A 
lsoM(•) Source-drain Current 56 A 

(pulsed) 

Vso (•) Forward On Voltage lso=14A VGs = 0 1.5 v 
trr Reverse Recovery lso=14A dildt = 1 00 AIJlS 100 ns 

Time Voo = 30 V T1 = 150 °C 
Orr Reverse Recovery (see test circuit, figure 5) 0.35 J.!C 

Charge 
IRRM Reverse Recovery 

Current 
(*) Pulsed. Pulse durat1on = 300 ~s. duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

Safe Operating Areas 

1 0- 1 ........,,!-'-7-7-2--+....,...~--+...J...7...,...,'--!;-'-~c;;' 
10"' 

7 A 

Thermal Impedance 

K 

II I 

II JllJY I 

gmt= o=~'o.s~~~~~-
1 

10 -21/1"1 IIIII 111111111 I II 1111111,1 1111111 
10 5 10' 10 3 10 2 10 1 1p(s) 
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STK14N10 

Derating Curve 
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Capacitance Variations 

GC50120 
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STK14N10 

Switching Safe Operating Area 

CC50320 

10 (A) 

56 

42 
RG ~sao 

TJ ~1so•c 
28 

14 

25 50 75 100 V0s (V) 

Source-drain Diode Forward Characteristics 

Yso(V ) 

1.2 

1.0 

0.8 

0.6 

0.4 
0 

..... 

..... 

/ 

v - !--" 
v 2s•c 

/' 
v 

/ 

4 

GC50150 

TJ =-40'C --------- ........ ........ -........ 

150"C 

12 16 150 (A) 

Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STK16N10L 
N-CHANNELENHANCEMENTMODE 

LOW THRESHOLD POWER MOSTRANSISTOR 

TYPE 

STK16N10L 

• TYPICAL Ros(on) = 0.09 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• LOGIC LEVEL COMPATIBLE INPUT 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage {VGs = 0) 

VoGR Drain- gate Voltage {RGs = 20 kf.l) 

VGs Gate-source Voltage 

lo Drain Current {continuous) at T c = 25 °C 

lo Drain Current {continuous) at T c = 100 °C 

I oM{•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junctton Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

MaY 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

100 v 
100 v 
±15 v 
16 A 

11 A 

64 A 

65 w 
0.43 W/°C 

-65 to 175 oc 

175 oc 

1/7 
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STK16N10L 

THERMAL DATA 

Rth)-case Thermal Resistance Junct1on-case Max 2.31 
Rtht·amb Thermal Resistance Junction-ambient Max 80 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.7 

T1 Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1 %) 

EAs S1ngle Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Dram-source lo = 250 11A VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Dram Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

iGsS Gate-body Leakage VGs=±15V 
Current (Vos = 0) 

ON('·) 

Symbol Parameter Test Conditions Min. 

VGs(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 1 

Ros(on) Static Dram-source On VGs = 5 V lo = 8 A 
Resistance VGs = 5 V lo = 8 A Tc = 100 °C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 16 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs ( :•) Forward Vos > lo(on) X Ros(on)max lo = 8 A 7 
Transconductance 

CISS Input Capac1tance Vos= 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

16 

40 

10 

11 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

1.6 2.5 

0.09 0.12 
0.24 

Typ. Max. 

14 

1200 1500 
250 350 
60 90 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

11A 
11A 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 30 V lo = 8 A 
tr Rise T1me RGs = 25 n VGs = 5 V 

(see test Circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo = 16 A 
RGs = 25 n VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 80 V lo = 16 A VGs = 5 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING INDUCTIVE LOAD 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise T1me Voo= 80 V lo = 16 A 
It Fall Time RGs = 25 n VGs = 5 V 
tc Cross-over Time (see test wcuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (') Forward On Voltage lso = 16 A VGs = 0 

trr Reverse Recovery lso = 16 A dildt = 1 00 AIJlS 
Time Voo =50 V T1 = 150 °C 

Orr Reverse Recovery (see test circUit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse durat1on - 300 J.!S. duty cycle 1.5 Yo 
(•) Pulse width l1mited by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

CC27820 

lo (A) 

10 1 

. # IOI's . v: 
~:,l' " ' ~"" lOOI's 

/ ·, 
' . . lms 

' D.C. OPERA liON 10ms 

8 100ms~ 
' 

' 
I . 

STK16N10L 

Typ. Max. Unit 

50 70 ns 
95 130 ns 

170 AIJlS 

22 30 nC 
6 nC 

11 nC 

Typ. Max. Unit 

55 80 ns 
55 80 ns 

110 160 ns 

Typ. Max. Unit 

16 A 
64 A 

1.5 v 
120 ns 

0.4 !!C 

7 A 
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STK16N10L 
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Capacitance Variations 
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STK16N10L 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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SlK17N10 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS.TRANSISTOR 

TYPE 

STK17N10 

o TYPICAL Ros(on) = 0.09 !.1 
o AVALANCHE RUGGED TECHNOLOGY 
o 100% AVALANCHE TESTED 
" REPETITIVE AVALANCHE DATA AT 100°C 
o LOW GATE CHARGE 
o HIGH CURRENT CAPABILITY 
" APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
o HIGH CURRENT, HIGH SPEED SWITCHING 
o SOLENOID AND RELAY DRIVERS 
a REGULATORS 
" DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
" AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (Vos = 0) 

VooR Drain- gate Voltage (Ros = 20 kQ) 

Vos Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

Ia Drain Current (continuous) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse w1dth limited by safe operat1ng area 

June 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

'~ 
l 

s (3) 

Value Unit 

100 v 
100 v 
± 20 v 
17 A 

12 A 

68 A 

65 w 
0.43 W/°C 

-65 to 175 oc 

175 oc 

1/7 
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STK17N10 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case Max 2.31 
RthJ·amb Thermal Resistance Junction-ambient Max 80 
Rthj-amb Thermal Resistance Case-sink Typ 0.7 

T, Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T; = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.LA VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 
Drain Current (VGs = 0) Vas = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs=±20V 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGs(th) Gate Threshold Voltage Vas= VGs lo = 250 11A 2 

Ros(on) Static Dram-source On VGs = 10V lo = 8.5 A 
Resistance VGs= 10V lo = 8.5 A Tc = 1 00°C 

Ia( on) On State Drain Current Vas > la(on) X Ras(on)max 17 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vas > la(on) X Ras(on)max Ia = 8.5 A 5 
Transconductance 

CISS Input Capacitance Vas= 25 V f = 1 MHz VGs = 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

17 

60 

15 

12 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.09 0.11 
0.22 

Typ. Max. 

10 

800 1100 
200 300 
40 60 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.LA 
J.LA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 30 V lo = 3 A 
tr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo = 17 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo = 80 V lo = 17 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. 

tr(Voff) Off-voltage Rise Time Voo = 80 V lo = 17 A 
It Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso=17A VGs = 0 

trr Reverse Recovery lso= 17 A dt/dt = 1 00 A/JlS 
Time Voo = 20 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (*) Pulsed. Pulse duration= 300 flS, duty cycle 1.5 Yo 
(•) Pulse Width limited by safe operating area 

Safe Operating Areas Thermal Impedance 

K 

" II 
I 

II 
1-6 0.5 

0.~ 4- ~ 
0.1 !f.-: I I 

0 0 0.05 
...-!' - 0.01 

....r SINGLE PULSE 

vr 1m1 111111111 1 

STK17N10 

Typ. Max. Unit 

25 35 ns 
75 110 ns 

300 A/JlS 

30 45 nC 
9 nC 

11 nC 

Typ. Max. Unit 

65 90 ns 
50 70 ns 

125 175 ns 

Typ. Max. Unit 

17 A 
68 A 

1.5 v 
125 ns 

0.44 JlC 

7 A 

GCZ0460 

II I 

II I I 

I 

Z th = k RthJ-c 

!I o= t,/T 

.''JUL 
---{t±j 

II 111111111 II IIIII 
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STK17N10 

Derating Curve 
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Capacitance Variations 

GC29590 
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STK17N10 

Switching Safe Operating Area 

CC29700 

10 (A) 

56 

5 1 
RG =50[] 

TJ=I50°C 
34 

17 

0 25 so 75 I 00 V05 (V) 

Source-drain Diode Forward Characteristics 

GC29620 
) 

b .......... 
TJ=-40°C v ~ v 
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/1/ / v 
/ 

~~soc I/ I 

0.8 

v 150°C I 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching T1mes Test Circuits For 
Resistive Load 

n_- Yo 

I 1_1 ~IGS~ 
I Pw ._ __ _._ __ ..__ _ _J 

I 

D.U.T. 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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SlK18N05 
SlK18N06 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STK18N05 50 v < 0.085 Q 18 A 

STK18N06 60 v < 0.085 Q 18 A 

a TYPICAL Ros(on) = 0.06 Q 
a AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

Ia Dram Current (contmuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

T, Max. Operating Junct1on Temperature 
(•) Pulse w1dth lim1ted by safe operat1ng area 

May 1993 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

0~ 
l 

s (3) 

Value Unit 

STK18N05 STK18N06 

50 60 v 
50 60 v 

± 20 v 
18 A 

12 A 

72 A 

60 w 
0.4 W/°C 

-65 to 175 oc 
175 oc 

1/6 
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STK18N05/STK18N06 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 2.5 
RthJ·amb Thermal Resistance Junction-ambient Max 80 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.7 

T, Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%} 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V} 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1 %} 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(T c = 100 °C, pulse width limited by T1 max, o < 1 %} 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source Ia = 250 ~A VGs = 0 
Breakdown Voltage for STK18N05 50 

for STK18N06 60 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0} Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0} 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 ~A 2 

Res( on) Static Drain-source On VGs = 10 V lo= 9 A 
Resistance VGs= 10 V lo = 9 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 18 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*} Forward Vos > lo(on) X Ros(on)max lo= 9 A 5 
Transconductance 

c,,, Input Capacitance Vos= 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

18 

60 

15 

12 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.06 0.085 
0.17 

Typ. Max. 

8 

520 700 
250 350 
80 120 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 
v 
~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 30 V lo= 3 A 
t, Rise Time RG =50 n VGs = 10 V 

(see test circuit figure) 

(di/dl)on Turn-on Current Slope Voo = 40 V lo = 18 A 
RG =50 Q VGs=10V 
(see test circuit figure) 

Og Total Gate Charge Voo = 40 V lo = 18 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 40 V lo = 18 A 
It Fall Time RGs =son VGs=10V 
lc Cross-over Time (see test circuit figure) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (~) Forward On Voltage lso=18A VGs = 0 

lrr Reverse Recovery lso = 18 A dildt = 1 oo A/~s 
Time Voo=15V T1 = 150 °C 

Orr Reverse Recovery 
Charge 

IRRM Reverse Recovery 
Current 

(')Pulsed. Pulse duratton = 300 IJS, duty cycle 1.5% 
(•) Pulse Width limited by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STK18N05/STK18N06 

Typ. Max. Unit 

45 65 ns 
65 95 ns 

240 A/~s 

22 30 nC 
10 nC 
7 nC 

Typ. Max. Unit 

80 120 ns 
60 90 ns 

140 210 ns 

Typ. Max. Unit 

18 A 
72 A 

1.5 v 
85 ns 

0.13 ~c 

3 A 

CC20460 
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STK18N05/STK18N06 

Derating Curve Output Characteristics 
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Capacitance Variations 

GC27320 
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STK18N05/STK18N06 

Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

3.3 
,r 

1000 
,r 

STK18N05/STK18N06 

Fig. 4: Gate Charge Test Circuit 
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STK18N05L 
STK18N06L 

N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STK18N05L 50 v < o.oas n 18 A 
STK181\l~6L 60 v < o.o85 n 18 A 

• TYPICAL Ros(on) = 0.065 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• LOGIC LEVEL COMPATIBLE INPUT 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse Width hm1ted by safe operat1ng area 

July 1993 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STK1BN05L STK18N06L 

50 60 v 
50 60 v 

±15 v 
18 A 

12 A 

72 A 

60 w 
Q.4 W/°C 

-65 to 175 oc 

175 oc 
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STK18N05L/06L 

THERMAL OAT A 

RthJ-case Thermal Resistance Junction-case Max 2.5 
RthJ·amb Thermal Res1stance Junct1on-amb1ent Max 80 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.7 

TJ Maximum Lead Temperature For Soldenng Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

fAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1%) 

EAs Smgle Pulse Avalanche Energy 
(starting T1 ~ 25 °C, lo ~ fAR, Voo ~ 25 V) 

EAR Repetitive Avalanche Energy 
(pulse Width limited by T1 max, 8 < 1%) 

fAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc ~ 100 °C, pulse width limited by T1 max, 8 < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease~ 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo~250iJA VGs ~ 0 
Breakdown Voltage for STK18N05L 50 

for STK18N06L 60 

loss Zero Gate Voltage Vos ~ Max Rating 
Dram Current (VGs ~ 0) Vos ~ Max Ratmg x 0.8 Tc ~ 125 °C 

lGSS Gate-body Leakage VGs~±15V 

Current (Vos ~ 0) 

ON(') 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos ~ Vcs lo ~ 250 iJA 1 

Ros(on) Static Drain-source On Vcs ~ 5 V lo ~ 9 A 
Resistance Vcs ~ 5 V lo ~ 9 A Tc ~ 100 °C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 18 
Vcs~10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs (·:) Forward Vos > lo(on) X Ros(on)max lo ~ 9 A 5 
Transconductance 

CISS Input Capacitance Vos ~ 25 V f ~ i MHz VGs ~ 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

18 

60 

15 

12 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

i .6 25 

0.065 0.085 
0.17 

Typ. Max. 

13 

700 1000 
250 350 
70 100 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 
v 

iJA 
iJA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 30 V lo = 9 A 
lr Rise Time RGs =50 Q VGs = 5 V 

(see test c1rcuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo=40V lo = 18 A 
RGs =50 Q VGs = 5 V 
(see test circUit, f1gure 5) 

Og Total Gate Charge Voo = 40 V lo = 18 A VGs = 5 V 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING INDUCTIVE LOAD 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage R1se T1me Voo=40V lo = 18 A 
It Fall T1me RGs =50 Q VGs = 5 V 
lc Cross-over Time (see test c1rcuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 18 A VGs = 0 

lrr Reverse Recovery lso = 18 A d1/dt = 1 00 A/J.IS 
T1me Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, f1gure 5) 
Charge 

I ARM Reverse Recovery 
Current 

( ) Pulsed Pulse dura11on = 300 ~s. duty cycle 1 5% 
(•) Pulse w1dth hm1ted by safe operallng area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STK18N05L/06L 

Typ. Max. Unit 

60 90 ns 
360 520 ns 

130 A/J.IS 

18 26 nC 
6 nC 

10 nC 

Typ. Max. Unit 

70 100 ns 
100 150 ns 
180 260 ns 

Typ. Max. Unit 

18 A 
72 A 

1.5 v 
65 ns 

0.13 J.!C 

4 A 
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STK18N05L/06L 

Derating Curve 
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Capacitance Variations 

GC52270 
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STK18N05L/06L 

Switching Safe Operating Area 
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Fig. 3: Switching T1mes Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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p.r: Voo 
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Fig. 4: Gate Charge Test Circuit 
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STK22N05 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 
STK22N05 

• TYPICAL Ros(on) = 0.048 Q 
• AVALANCHE RUGGEDNESS TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

Ia Dram Current (continuous) at Tc = 100 °C 

laM(•) Dratn Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse wtdth llmtted by safe operattng area 

May 1993 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

'~ 
!, 

s (3) 

Value Unit 

50 v 
50 v 

± 20 v 
22 A 

15 A 

88 A 

65 w 
0.43 W/°C 

-65 to 175 oc 

175 oc 

117 
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STK22N05 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 2.31 
Rthj·amb Thermal Resistance Junction-ambient Max 80 
RthJ·amb Thermal Resistance Case-sink Typ 0.7 

Tt Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, Ia = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 15 < 1 %) 

IAR Avalanche Current, Repetittve or Not-Repettttve 
(T c = 100 °C, pulse width limited by T1 max, 1i < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source Ia = 250 J.lA VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 
Drain Current (VGs = 0) Vas = Max Rating x 0.8 Tc= 125°C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vas = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGs(th) Gate Threshold Voltage Vas= VGs Ia = 250 ).lA 2 

RDS(on) Static Drain-source On VGs = 10V lo = 11 A 
Res1stance VGs = 10V lo = 11 A Tc = 100°C 

Ia( on) On State Dratn Current Vos > lo1on) X Ros(on)max 22 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vos > lo(on) X Ros(on)max lo= 11 A 6 
Transconductance 

CISS Input Capacitance Vas= 25 V f = 1 MHZ VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

22 

100 

25 

15 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

! 2.9 4 

0.048 0.065 
0.13 

Typ. Max. 

10 

700 900 
320 450 
90 150 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 30 V lo = 3 A 
t, Rise T1me RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

(dl/dl)on Turn-on Current Slope Voo = 40 V lo = 22 A 
RG =50 Q VGs=10V 
(see test CirCUit, f1gure 5) 

Min. 

Og Total Gate Charge Voo = 40 V lo = 22 A VGs = 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voll) Off-voltage Rise Time Voo = 40 V lo = 22 A 
II Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see lesl circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso ( ) Forward On Voltage lso=22A VGs = 0 

lrr Reverse Recovery lso = 22 A d1/dt = 1 00 AIIJS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test Circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(-)Pulsed. Pulse duration= 300 ~ts, duty cycle 1.5% 
(•) Pulse wrdth lrmrted by safe operatrng area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

K .. 

I 

I 
I 

6 0.5 !" 

0.2 !- ~ 

1· 11--' r 
0 0 1¥- 0 05 
A +- 0.01 

....r SINGLE PULSE 

A' 1111 111111111 I . 
10 4 10 ' 

STK22N05 

Typ. Max. Unit 

30 45 ns 
90 130 ns 

230 A/IJS 

26 40 nC 
8 nC 
9 nC 

Typ. Max. Unit 

80 120 ns 
80 120 ns 
170 250 ns 

Typ. Max. Unit 

22 A 
88 A 

1.5 v 
80 ns 

0.22 11c 

5.5 A 

GC2046() 

I 

I I I 

! 
I 

II Z 1h = k RthJ-c 
! 0= fp/T 

_IUl_ 
I ---t±J II T 

il 111111111 1111111 

1 0 2 1 o-t t, (s) 
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STK22N05 

Derating Curve 
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Capacitance Variations 
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STK22N05 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

&' ~A A OS 

:DE 
ST L=100JLH 

ODE 

Le 33 1000 
,.r ,.r Yeo 

250 

D U.T. 

STK22N05 
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STK22N06 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTOR 

TYPE 

STK22N06 

• TYPICAL Ros(on) = 0.048 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current {pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
.. 

(•) Pulse w1dth hm1ted by safe operat1ng area 

May 1993 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

60 v 
60 v 

± 20 v 
22 A 

15 A 

88 A 

65 w 
0.43 W/°C 

-65 to 175 oc 

175 oc 
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STK22N06 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case Max 2.31 
Rthj-amb Thermal Resistance Junction-ambient Max 80 
RthJ-amb Thermal Resistance Case-sink Typ 0.7 

Tt Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage Vos = ± 20 V 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

Vos(th) Gate Threshold Voltage Vas= Vos Ia= 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 11 A 
Resistance VGs= 10V lo = 11 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 22 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ras(on)max lo= 11 A 6 
Transconductance 

Crss Input Capacitance Vas= 25 V f = 1 MHz Vos= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

22 

100 

25 

15 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.048 0.065 
0.13 

Typ. Max. 

10 

700 900 
320 450 
90 150 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
llA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Trme Voo = 30 V Ia = 3 A 
t, Rise Time RG =50 Q VGs = 10 V 

(see test circuit, f1gure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V Ia = 22 A 
RG =50 Q VGs=10V 
(see test circuit, f1gure 5) 

Og Total Gate Charge Voo = 40 V lo = 22 A VGs = 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo= 40 V Ia = 22 A 
!1 Fall Time RG =50 Q VGs=10V 
lc Cross-over T1me (see test Circuit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (-) Forward On Voltage lso = 22 A VGs = 0 

trr Reverse Recovery I so= 22 A dildt = 1 00 A/flS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circwt, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(') Pulsed Pulse duratron = 300 ~s. duty cycle 1 5% 
(•) Pulse wrdth lrmrted by safe operatrng area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

CC25950 

zH'--H-+++1~-!-­

tD1~~~f-~~~-+~~~~~ 
1 o-•' 

STK22N06 

Typ. Max. Unit 

30 45 ns 
90 130 ns 

230 A/fls 

26 40 nC 
8 nC 
9 nC 

I Typ. Max. Unit 

I 

80 120 ns 
80 120 ns 

170 250 ns 

Typ. Max. Unit 

22 A 
88 A 

1.5 v 
80 ns 

0.22 flC 

5.5 A 

CC2Cl460 
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STK22N06 

Derating Curve 

Ptot(W) 

70 

60 

50 

40 

30 

20 

10 

0 

r\ 
r\ 

r\. 

50 

Transfer Characteristics 

10 (A) 

CC26920 

I 'I, 
1'\. 

1'\. 
100 

GC2J.4.30 

~ 
50 /v05 =25V -
40 

I 

30 
I 

20 I 
l 

10 
I 

....... 
0 2 4 B 

Static Drain-source On Resistance 

Ros(on ) 
(o) 

0.065 

0.055 

0.045 

0.035 

0.025 
0 

Vcs=IOV 

--

6 12 18 

GC35820 

-....... 

Output Characteristics 

GC26790 
) 

Vcs =10V / ~ 
;.-

BV 

40 1/ ./ 
J J 

fiJ 
6V -

II -30 

'' / 
A/ 

20 

II 5V 

II/ 
10 , 4V 

0 2 4 8 V05(V) 

Transconductance 

GC35BIO 
g,(s) I 

T, =-40'C ----1'-. _.....!-"': ;...-24 

1/ / 
/.: K / 

T, 125 'C 20 

h v '-T, =25'C 

/, 16 

12 fh 
8 

J/1 
Ill 

Yos >I D(on) xR DS(on)mox 

II I I I 4 

If I I I 
0 10 20 30 40 50 60 10(A) 

Gate Charge vs Gate-source Voltage 

OC2S931 

Yes (V) / 
10 

Vos=40V / 

8 

/ 
6 

4 I 

2 1/ lo =22A 

J 
v 

0 5 10 15 20 25 Q 0 (nC) 

4/7 
---------------L~, ~~~@~~~::n ---------------
672 



Capacitance Variations 

GC35B30 
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STK22N06 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

3 3 1000 
JL r p.r Voo 

STK22N06 

Fig. 4: Gate Charge Test Circuit 
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SlK23N(Q)5l 
SlK23N(Q)5l 

N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE I Voss Ros(on) lo 

STK23N05L 

I 
50 v < 0.055 Q 23 A 

STK23N06L 60 v < 0.055 Q 23 A 

c TYPICAL Ros(on) = 0.044 Q 
n AVALANCHERUGGEDNESSTECHNOLOGY 
D 1 00% AVALANCHE TESTED 
c REPETITIVE AVALANCHE DATA AT 1 00°C 
c LOW GATE CHARGE 
c HIGH CURRENT CAPABILITY 
c LOG:C LEVEL COMPATIBLE INPUT 
c 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
c HIGH CURRENT, HIGH SPEED SWITCHING 
c SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
c MOTOR CONTROL, AUDIO AMPLIFIERS 
c AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dra1n-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (contmuous) at Tc = 25 °C 

lo Drain Current (contmuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipatiOn at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tt Max. Operatmg Junct1on Temperature 
(•) Pulse w1dth ilm1ted by safe operating area 

May 1993 

PRELIMINARY DATA 

~' ~' 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STK23N05L STK23N06L 

50 60 v 
50 60 v 

±15 v 
23 A 

16 A 

92 A 

65 w 
0.43 W/°C 

-65 to 175 oc 

175 oc 
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STK23N05L!STK23N06L 

THERMAL DATA 

RthJ·case Thermal Resistance Junction-case Max 2.31 
Rthi·amb Thermal Resistance Junction-ambient Max 80 
RthC·Sink Thermal Resistance Case-sink Typ 0.7 

Ti Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by Ti max, li < 1%) 

EAs Single Pulse Avalanche Energy 
(starting Ti ; 25 °C, lo; IAR, Voo; 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(T c ; 100 °C, pulse width limited by T1 max, li < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain -source lo; 250 11A VGs; 0 
Breakdown Voltage for STK23N05L 50 

for STK23N06L 60 

loss Zero Gate Voltage Vos; Max Rating 
Drain Current (VGs; 0) Vos; Max Rattng x 0.8 Tc; 125°C 

IGss Gate-body Leakage VGs; ± 15 V 
Current (Vos ; 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(thl Gate Threshold Voltage Vos; VGs lo; 250 11A 1 

Ros(on) Static Drain-source On VGs; 5 V lo; 11.5 A 
Resistance VGs; 5 V lo;11.5A Tc;1Q0°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 23 
VGs; 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs (*) Forward Vos > lo(an) X Ros(on)max lo; 11.5 A 9 
Transconductance 

CISS Input Capacitance Vos; 25 V f; 1 MHz VGs; 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

23 

90 

20 

16 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

1.6 2.5 

0.044 0.055 
0.11 

Typ. Max. 

19 

980 1300 
320 450 
80 110 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo = 11.5 A 
tr Rise Time RGs =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope I Voo = 40 V lo = 23 A 
RGs = 50 Q V GS = 5 V 

, (see test Circuit, f1gure 5) 

Og Total Gate Charge Voo = 40 V lo = 23 A VGs = 5 V 
Ogs 1 Gate-Source Charge 
0 9d I Gate-Drarn Charge 

SWITCHING INDUCTIVE LOAD 

Symbol I Parameter I Test Conditions 

tr(Volf) 1 Ott-voltage R1se T1me 1Voo=40V lo=23A 
It 1Fall T1me I RGs = 50 Q VGs = 5 V 
tc ! Cross-over Time j (see test ctrcuit. figure 5) 

SOURCE DRAIN DIODE 

Symbol I Parameter Test Conditions 

I so I Source-drain Current 

i 
lsoM(•) I Source-dram Current 

, (pulsed) 

Vso H 1 Forward On Voltage llso = 23 A VGs = 0 

trr 1 Reverse Recovery I so= 23 A dt/dt = 1 00 Alf.!S 
jTime Voo = 25 V T1 = 150 °C 

Orr 1 Reverse Recovery (see test CirCUit, ftgure 5) 
! Charge 

IRRM 'Reverse Recovery 
'Current 

( •) Pulsed Pulse duration= 300 JlS. duty cycle 1 5% 
(•) Pulse w1dth llm1ted by safe operat~ng area 

STK23N05LISTK23N06L 

Min. Typ. Max. Unit 

45 65 ns 
380 550 ns 

130 Ai!lS 

I 
25 35 nC 
8 nC 
12 nC 

Min. I Typ. I Max. Unit 

I 80 I 120 ns 
I 130 ! 190 ns 
I 230 i 330 ns I 

Min. j Typ. I Max. Unit 

I 
I 23 A 

I 
92 A 

I : 1 6 v 
100 

I 
ns 

0.2 pC 

I 4 A 
I 

Safe Operating Area Thermal Impedance 

to'. 
' ' 

I 0 18 

E= I= r-
1-

1:7 

• ! I I 

$' v 
~;:../ " ~~ 

D.C. OPERATION 

I II IIIII 

STK23ND5L 

. I .11 I 111111 I I 

GC28950 
K 

I I I 

10f.Ls 

1 OOf.Ls 

1 ms 

10ms 
1QQ= 

STK23N06l 

Ill I! II 

-----------~ r== Sl:iS·THOMSON 
A ""f I iilln©aJ©~~rn©'ii'li:l©llln©® 

CC20460 
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STK23N05LISTI<23N06L 

Derating Curve 
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Output Characteristics 
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16 

3VI-

8 
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V05 =15V 

TJ 40°C/ ~ 25 °C 
24 
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/ 
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Capacitance Variations 

GC29010 
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STK23N05L/STK23N06L 

Switching Safe Operating Area 

CC29070 

10 (A) 

gz 

69 - ~ RG =50 fl 
- - TJ =150°C 

46 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

3 3 
,.r Yoo 

STK23N05LISTK23N06L 

Fig. 4: Gate Charge Test Circuit 
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SlK30551E 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTOR 

TYPE 

STK3055E 

c TYPICAL Ros(on) = 0.1 Q 

c AVALANCHE RUGGED TECHNOLOGY 
c I 00% AVALANCHE TESTED 
c REPETITIVE AVALANCHE DATA AT 100°C 
c LOW GATE CHARGE 
c 175°C OPERATING TEMPERATURE 
c APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
c HIGH CURRENT, HIGH SPEED SWITCHING 
c SOLENOID AND RELAY DRIVERS 
c REGULATORS 
c DC-DC & DC-AC CONVERTERS 
c MOTOR CONTROL, AUDIO AMPLIFIERS 
c AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Dra1n- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Dra1n Current (continuous) at Tc = 25 °C 

Ia Dram Current (continuous) at Tc = 100 °C 

1oM(•) Dra1n Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tl Max. Operating Junct1on Temperature 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

May 1993 

~ ~' ~3 1 
1 2 

SOT-82 SOT-194 
(option) 

INTERNAL SCHEMATIC DIAGRAM 

'~ 
J, 

s (3) 

Value Unit 

60 v 
60 v 

± 20 v 
12 A 

8 A 

48 A 

50 w 
0.33 W/°C 

-65 to 175 oc 
175 oc 

1/7 
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STK3055E 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case Max 3.0 
Rthj-amb Thermal Resistance Junction-ambient Max 80 

Rthc-s Thermal Resistance Case-sink Typ 0.7 
Tt Maximum Lead Temperature For Soldering Purpose 275 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)OSS Drain-source lo = 250 J.lA VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGss Gate-body Leakage VGs=±20V 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250J.1A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 6 A 
Resistance VGs= 10V lo = 6 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 12 
VGs = 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 6 A 3 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Cess Output Capacttance 
Crss Reverse Transfer 

Capacitance 

12 

30 

7 

8 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.1 0.15 
0.3 

Typ. Max. 

5 

330 450 
150 250 
40 60 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 25 V lo = 6 A 
lr Rise Ttme RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

{di/dl)on Turn-on Current Slope Voo = 40 V lo = 12 A 
RG =50 n VGs=10V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo = 40 V lo= 12 A VGs = 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 40 V lo = 12 A 
It Fall Ttme RG =50 Q VGs=10V 
lc Cross-over Time (see test ctrcutt, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (') Forward On Voltage lso = 12 A VGs = 0 

lrr Reverse Recovery lso=12A di/dt = 1 00 AIJ.lS 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test ctrcuit, ftgure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(•) Pulsed Pulse duratton = 300 ~s. duty cycle 1 5% 
(•) Pulse wtdth ltmtted by safe operattng area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

K 

cl 0 

0 0 2 ~I """ cl=O 

i005 ·~ r-
1/. 

o-O 02 
oU Ul 

10 2 SINGLE PULSE 

STK3055E 

Typ. Max. Unit 

40 60 ns 
80 120 ns 

210 A/JlS 

15 25 nC 
7 nC 
5 nC 

Typ. Max. Unit 

30 45 ns 
40 60 ns 
80 120 ns 

Typ. Max. Unit 

12 A 
48 A 

1.5 v 
60 ns 

0.12 JlC 

4 A 
: 

GCJ4360 

II 

~ 

z,h =KRihJ-o 

li= t. /7 
__fUL 

itJ 
10-5 10-4 10-• 10-2 10-1 fp{s) 
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STK3055E 
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Capacitance Variations 
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STK3055E 

Switching Safe Operating Area 

GC28.370 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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r.== SGS·lliOMSON .. ~I ~D©~@~[L~©'IT~@ffi!JO©@ 
STP2N60 

STP2N60FI 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE Voss Res( on) lo 

STP2N60 600 v < 3.5 Q 2.9 A 
STP2N60FI 600 v < 3.5 Q 2.2 A 

• TYPICAL Ros(on) = 3.2 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (Vas = 0) 

VoaR Drain- gate Voltage (Ras = 20 kQ) 

Vas Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Wtthstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operatmg area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
s (3) 

Value Unit 

STP2N60 STP2N60FI 

600 v 
600 v 
± 20 v 

2.9 2.2 A 

1.7 1.3 A 

11 11 A 

70 35 w 
0.56 0.28 Wt"C 

- 2000 v 
-65 to 150 oc 

150 oc 
-

1/7 
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STP2N60/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1.78 I 3.57 

RthJ·amb Thermal Resistance Junct1on-amb1ent Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.9 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 105 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 3.5 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 1.7 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 [.tA VGs = 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGsS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250f.!A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 1.5 A 3.2 3.5 
Resistance VGs=10V lo = 1.5 A Tc = 1 00°C 7 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 2.9 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gls (*) Forward Vos > lo(on) X Ros(on)max lo= 1.5 A 1 2.4 
Transconductance 

C1ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 450 600 
Cass Output Capacitance 62 85 
Crss Reverse Transfer 23 35 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

[.tA 
[tA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 ---------------------------- ~~~~~~~u~:~~f~ ----------------------------
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on T1me Voo = 35 V lo = 2 A 
tr R1se T1me RG =50 Q VGs=10V 

(see test circUit, figure 3) 

(di/dt)on Turn-on Current Slope Vaa= 480 V Ia= 2.9 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Vaa = 480 V Ia = 2.9 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage R1se Time Vaa = 480 V Ia = 2.9 A 
It Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (• ) Forward On Voltage lso = 2.9 A VGs = 0 

lrr Reverse Recovery lso=2.9A dildt = 1 00 A/JlS 
Ttme Vaa = 80 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed. Pulse duration- 300 JlS, duty cycle 1 5 Yo 
(•) Pulse w1dth 11m1ted by safe operatmg area 

STP2N60/FI 

Min. Typ. Max. Unit 

25 40 ns 
110 150 ns 

75 A/~s 

33 45 nC 
7 nC 
13 nC 

Min. Typ. Max. Unit 

70 95 ns 
20 30 ns 
100 130 ns 

Min. Typ. Max. Unit 

2.9 A 
11 A 

2 v 
500 ns 

7 ,,c 

28 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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STP2N60/FI 

Thermallmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP2N60/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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SuP2N80 
Sl!P'21N801F~ 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Rascon) Ia 

STP2N80 800 v <7!2 2.4 A 
STP2N80FI 800 v <7!2 1.5 A 

a TYPICAL Ros(an) = 5 Q 

a AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW INPUT CAPACITANCE 
a LOWGATECHARGE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
a CONSUMER AND INDUSTRIAL LIGHTING 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VeGA Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

Ia Dram Current (continuous) at T c = 100 °C 

laM(•) Dram Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso lnsulatton Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operatmg Junction Temperature 
(•) Pulse wrdth lrmrted by safe operatrng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

·~ 
s (3) 

Value Unit 

STP2N80 STP2N80FI 

800 v 
800 v 
± 20 v 

2.4 1.5 A 

1.5 0.95 A 

9.6 9.6 A 

90 35 w 
0.72 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP2N80/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

Rthj-case Thermal Resistance Junction-case Max 1.38 I 3.57 

Rtht-amb Thermal Resrstance Junction-ambient Max 62.5 
Rthc-sink Thermal Resistance Case-sink Typ 0.5 

Tr Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

lA A Avalanche Current, Repetitive or Not-Repetitive 2.4 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 85 
(starting T1 = 25 °C, Ia = IAR. Voo = 25 V) 

EAR Repetitrve Avalanche Energy 3 
(pulse width limited by T1 max, o < 1%) 

lA A Avalanche Current, Repetitive or Not-Repetitive 1.5 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

VrsR)oss Drain-source Ia = 250 J.!A VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 250 
Drarn Current (VGs = 0) Vas = Max Rating x 0.8 Tc= 125°C 1000 

IGsS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vas = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vas= VGs lo=250J.!A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V Ia = 1 A 5 7 
Resistance VGs= 10V Ia = 1 A Tc = 1 00°C 14 

Ia( on) On State Drain Current Vas> lo(on) X Ros(on)max 2.4 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vas> lo(on) X Ros(on)max lo= 1 A 1.2 1.9 
Transconductance 

C1ss Input Capacitance Vos=25V f = 1 MHz VGs = 0 460 600 
Cass Output Capacrtance 55 70 
Crss Reverse Transfer 22 30 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.!A 
J.!A 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 400 V lo = 1.5 A 
t, R1se Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 640 V lo= 2 A 
RG =50 Q VGs=10V 
(see test circUit, figure 5) 

Og Total Gate Charge Voo = 640 V lo = 2 A VGs= 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se T1me Voo = 640 V lo= 2 A 
lJ Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (···) Forward On Voltage lso = 2.4 A VGs = 0 

trr Reverse Recovery lso = 2 A di/dt = 100 A/liS 
T1me Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (•) Pulsed Pulse duratiOn - 300 !IS, duty cycle 1 5 Yo 
(•) Pulse w1dth 11m1ted by safe operatmg area 

STP2N80/FI 

Min. Typ. Max. Unit 

38 50 ns 
42 57 ns 

160 AlliS 

31 40 nC 
6 nC 
14 nC 

Min. Typ. Max. Unit 

70 90 ns 
25 32 ns 
108 140 ns 

Min. Typ. Max. Unit 

2.4 A 
9.6 A 

2 v 
920 ns 

18.4 11c 

40 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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STP2N80/FI 

Thermallmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP2N80/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP3N50XI 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTOR 

TYPE 

STP3N50XI 

• TYPICAL Ros(on) = 2.5 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wtdlh hmtled by safe operattng area 

July 1993 

2 

ISOWATT221 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

0~ 
s (3) 

Value Unit 

500 v 
500 v 
± 20 v 
1.7 A 

1.1 A 

6.8 A 

25 w 
0.2 W/°C 

4000 v 
-65 to 150 oc 

150 oc 
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STP3N50XI 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case Max 5 
RthJ·amb Thermal Resistance Junction-ambient Max 60 
Rthj-amb Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, li < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 ~A VGs = 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

iGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 J.lA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 1.5 A 
Resistance VGs= 10V lo = 1.5 A Tc=100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 1.7 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs (•) Forward Vos > lo(on) X Ros(on)max lo = 1.5 A 0.8 
Transconductance 

CISS Input Capacitance Vos=25V I= 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

_21_7 ----------- W'fl SGS·ThOIVlSO:\l 
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2.7 

200 

5 

1.6 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

2.5 4 
8 

Typ. Max. 

1.93 

350 460 
60 80 
25 35 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

tct(on) Turn-on Time Voo = 250 V lo= 1.5 A 
tr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

( di/dt)on Turn-on Current Slope Voo = 400 V Ia = 3 A 
RG =50 Q VGs=10V 
(see test circUJt, f1gure 5) 

Og Total Gate Charge Voo = 400 V Ia =3 A VGs = 10 V 
Ogs Gate-Source Charge 
Ogct Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage R1se T1me Voo = 400 V Ia = 3 A 
It Fall T1me RG =50 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso=1.7A VGs = 0 

trr Reverse Recovery lso = 2.8 A di/dt = 1 00 AillS 
Time Voo = 100 V TI=150°C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(·)Pulsed. Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse w1dth l~m~ted by safe operat1ng area 

Min. 

Min. 

Min. 

I 

Safe Operating Area Thermal Impedance 

GC3~030 

) 

' 
2 

·~E ,t v 
:~ ~~ 

1 OOfLs ~ 4'Vt::il I 
2 

6 1ms 6 

' " , Iii).. 10ms 

II I D.C. OPERATION 100ms 

' 1 s 
6 

' II 

2 

! II II IIIII I 1!1111 2 

' ' ' 68 ' 6 6 
1 0 3 2 V05 (V) 

STP3N50XI 

Typ. Max. Unit 

35 45 ns 
85 110 ns 

120 A illS 

25 35 nC 
6 nC 

11 nC 

Typ. Max. Unit 

50 65 ns 
20 30 ns 
80 105 ns 

Typ. Max. Unit 

1.7 A 
6.8 A 

1.6 v 
380 ns 

3.8 llc 

I 
20 A 
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STP3N50XI 

Derating Curve 
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Capacitance Variations 

GC52200 
C(pF) 
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STP3N50XI 

Switching Safe Operating Area 

GC22680 

10 (A) 

5 

4 

r- - RG=50!l 

3 - - TJ =150°C 

- - VGs=10V 
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Source-drain Diode Forward Characteristics 
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1.0 -- I----I---0.8 

25°C ---1--
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

250 

A 

OS 

I~ DE 
L::::100f.LH 

3 3 1000 

f.' r f.'~ Voo 

o_u_r_ 

STP3N50XI 

Fig. 4: Gate Charge Test Circuit 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE 

STP3N60FI 

o TYPICAL Ros(on) = 2 Q 

o AVALANCHE RUGGED TECHNOLOGY 
D 100%AVALANCHETESTED 
n REPETITIVE AVALANCHE DATA AT 100°C 
o APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
o HIGH CURRENT, HIGH SPEED SWITCHING 
n SWITCH MODE POWER SUPPLIES (SMPS) 
n CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dra1n- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Dra1n Current (contmuous) at Tc = 100 °C 

1oM(•) Dra1n Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

VJSO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operatmg Junction Temperature 
(•) Pulse w1dth llm1ted by safe operat1ng area 

May 1993 

ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

'~ 
b 

s (3) 

Value Unit 

600 v 
600 v 
± 20 v 
2.7 A 

1.7 A 

14 A 

35 w 
0.28 W/°C 

2000 v 
-65to150 oc 

150 oc 
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STP3N60FI 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 3.57 
Rtht-amb Thermal Resistance Junction-ambient Max 62.5 
Rtht·amb Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)OSS Drain-source lo = 250 1-1A VGs = 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Dram Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 1-1A 2 

Ros(on) Static Drain-source On VGs = 1 OV lo = 1.5 A 
Resistance VGs = 1 OV lo=1.5A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 3 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vos > lo(on) x Ros(on)max lo = 1.5 A 1.5 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

4.3 

370 

9.8 

2.7 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

2 2.2 
4.4 

Typ. Max. 

2.6 

560 800 
90 130 
40 50 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 
I 

1-1A 
flA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 225 V lo = 2.5 A 
tr Rise Time RG = 15 Q VGs=10V 

(see test c1rcuit, figure 3) 

(di/dt)on I Turn-on Current Slope 'Voo=480V lo=4A 
I IRG=15Q VGs=10V 

j (see test circuit, figure 5) 

Og Total Gate Charge 1Voo=480V lo = 4 A VGs=10V 
Ogs Gate-Source Charge 

i 0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol ! Parameter ! Test Conditions 

tr(Voff) 'Off-voltage Rise T1me Voo= 480 V lo = 4 A 
tr Fall T1me RG = 15 Q VGs = 10 V 

I 
tc i Cross-over Time I (see test wcuit, f1gure 5) 

' 

SOURCE DRAIN DIODE 

[ Symbol I Parameter 
I 

Test Conditions 

I I so Source-dram Current ! 

lsoM(•) Source-dram Current i 
(pulsed) ' 

Vso (·) Forward On Voltage f1so=3A VGs = 0 

trr ~~~::::'" Rooo"'Y 
flso = 4 A d1/dt = 100 Ai11s 
Voo=100V T1 =150°C 

Orr Reverse Recovery (see test Circuit, figure 5) 
Charge 

I RAM Reverse Recovery 
I current ' 

(•) Pulsed Pulse duration= 300 ~s. duty cycle 1 5% 
(•I Pulse w1dth l1m1ted by safe operating area 

Min. 

I Min. 

! 
i 

Min. 

Safe Operating Area Thermal Impedance 

K 

2 

1 a· 1 

" 6 .. 

' ' 
2 

tO-2 

100 2 

II I I 

i li 111 1 
, I II I ii Ill II 

STP3N60FI 

Typ. Max. Unit 

45 60 ns 
33 42 ns 

200 A illS 

43 55 nC 
6 nC 

21 nC 

I Typ. Max. Unit 

35 45 ns 

I 

40 55 ns 
60 75 ns 

Typ. Max. Unit 

2.7 A 
14 A 

2 v 
420 ns 

3.7 l!C 

18 A 

CC20551 

t C0 t, (s) 
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STP3N60FI 

Derating Curve Output Characteristics 
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Capacitance Variations 

GC35960 
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STP3N60FI 

Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching l1mes Test Circuits For 
Resistive Load 

D.U.T. 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

&' E. MOS 
ST 
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Fig. 4: Gate Charge Test Circuit 
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STP3N60XI 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 
STP3N60XI 

• TYPICAL Ros(on) = 2 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 k!2) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Dra1n Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

May 1993 

2 

ISOWATT221 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

600 v 
600 v 
± 20 v 
2.4 A 

1 .6 A 

9.6 A 

28 w 
0.22 W/°C 

4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP3N60XI 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 4.46 
Rth)·amb Thermal Resistance Junction-ambient Max 60 
Rth)-amb Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by Tj max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by Tj max,li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 f!A VGs= 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250f!A 2 

Ros(on) Static Drain-source On VGs = 10V lo= 1.5 A 
Resistance VGs= 10V lo= 1.5 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 2.4 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vos > lo(on) X Ros(on)max lo = 1.5 A 1.5 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

3 

180 

3.5 

1.6 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

2 2.5 
5 

Typ. Max. 

2.6 

560 800 
90 130 
40 50 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f!A 
J.lA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 225 V lo= 2.5 A 
lr Rise Time RG = 15 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dl}on Turn-on Current Slope Voo = 480 V lo= 4 A 
RG = 15 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 4 A VGs = 10 V 
Ogs Gate-Source Charge 
Q9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo= 480 V lo = 4 A 
It Fall Time RG = 15 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (<} Forward On Voltage lso=2.4A VGs = 0 

trr Reverse Recovery lso = 4 A dildt = 1 00 Ai!lS 
Time VR=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(•) Pulsed Pulse durat1on = 300 ~s. duty cycle 1 5% 
(•) Pulse Width l1m1ted by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STP3N60XI 

Typ. Max. Unit 

45 60 ns 
33 42 ns 

200 Ai!lS 

43 55 nC 
6 nC 

21 nC 

Typ. Max. Unit 

35 45 ns 
40 55 ns 
60 75 ns 

Typ. Max. Unit 

2.4 A 
9.6 A 

2 v 
420 ns 

3.7 !lC 

18 A 
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STP3N60XI 

Derating Curve 
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Capacitance Variations 

GC35950 
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STP3N60XI 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

SCOS990 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STP3N80XI 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTOR 

TYPE 

STP3NBOXI 

• TYPICAL Ros(on) = 3.9 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Drain· gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipatton at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Apri11g93 

ISOWATI221 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

800 v 
BOO v 
± 20 v 
1.7 A 

1.1 A 

6.8 A 

28 w 
0.22 W/°C 

4000 v 
-65 to 150 oc 

1/7 
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STP3N80XI 

THERMAL DATA 

RthJ-case Thermal Resistance JunctiOn-case Max 4.46 
RthJ-amb Thermal Resistance Junction-ambient Max 60 
RthJ-amb Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width l1m1ted by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetit1ve or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo=250~A VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Dra1n Current (VGs = 0) Vos = Max Ratmg x 0.8 Tc= 125°C 

IGSS Gate-body Leakage VGs=±20V 
Current (Vos = 0) 

ON(''') 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250~A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 1.7 A 
Resistance VGs= 10V lo = 1.7 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 1.7 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs ('·) Forward Vos > lo(on) X Ros(on)max lo = 1.7 A 1 
Transconductance 

CISs Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

3.2 

160 

4.2 

2 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

3.9 4.5 
9 

Typ. Max. 

3.5 

650 850 
82 105 
28 40 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on T1me Voo = 30 V lo = 2.1 A 
t, Rise T1me RG =50 Q VGs=10V 

(see test c1rcu1t, f1gure 3) 

(di/dt)on Turn-on Current Slope Voo= 640 V lo = 3 A 

I RG =50 Q VGs = 10 V 

I 1 (see test circuit, figure 5) 

STP3N80XI 

Min. Typ. I Max. Unit 

40 ! 50 ns 
' ' 90 
I 

115 ns I 

170 
I 

Ahts 

Og ITotal Gate Charge 
I ~ate-Source Charge 

Voo = 400 V lo = 3 A VGs= 10 V 42 55 nC 
Ogs 
Ogd Gate-Dra1n Charge 

SWITCHING OFF 
--

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se T1me Voo= 640 V lo = 3 A 
tJ Fall T1me RG =50 Q VGs=10V 
tc Cross-over T1me (see test circuit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 1 7 A VGs = 0 

t" j Reverse Recovery lso = 3 A d1/dt = 100 A/~ts 
,Time Voo = 80 V T1 = 150 °C 

On 'Reverse Recovery (see test circUit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse durat1on = 300 ps, duty cycle 1 5 Yo 
(•) Pulse Width lmted by safe operat1ng area 

6 nC 
17 nC 

Min. Typ. Max. Unit 

95 120 ns 
20 25 ns 
120 150 ns 

Min. Typ. Max. Unit 

1.7 A 
6.8 A 

2 v 
700 ns 

8 8 ftC 

25 A 

Safe Operating Area Thermal Impedance 
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STP3N80XI 

Derating Curve 
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Capacitance Variations 
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STP3N80XI 

Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STP3N90 
STP3N90FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) Io 

STP3N90 900 v < 4.5 Q 3.2 A 
STP3N90FI 900 v < 4.5 Q 1.9 A 

• TYPICAL Ros(on) = 3.9 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (contmuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Disstpatton at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating JunctiOn Temperature 
(•) Pulse Width hm1ted by safe operat1ng area 

April1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP3N90 STP3N90FI 

900 v 
900 v 
± 20 v 

3.2 1.9 A 

2 1.2 A 

13 13 A 

100 40 w 
0.8 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 
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STP3N90/FI 

THERMAL DATA 

T0-220 /ISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.25 I 3.12 

Rthj-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.2 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 160 
(starting Ti = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 4.2 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 900 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 11A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo=1.7A 3.9 4.5 
Resistance VGs= 10V lo= 1.7 A Tc = 100°C 9 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 3.2 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo= 1.7 A 1 3.5 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 650 850 
Coss Output Capacitance 82 105 
Crss Reverse Transfer 28 40 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 30 V lo = 2.1 A 
tr Rise Time RG =50 Q VGs = 10 V 

(see test c1rcu1t, figure 3) 

(di/dl)on Turn-on Current Slope Voo= 640 V lo = 3 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 3 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 640 V lo = 3 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over T1me (see test circuit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ('·) Forward On Voltage lso=3.2A VGs = 0 

trr Reverse Recovery I so= 3 A di/dt = 1 00 Ai!lS 
Time Voo = 80 V T1 = 150 °C 

Orr Reverse Recovery (see test wcu1t, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*) Pulsed Pulse durat1on = 300 JlS, duty cycle 1.5% 
(•) Pulse w1dth l1m1ted by safe operating area 

STP3N90/FI 

Min. Typ. Max. Unit 

50 ns 
110 ns 

170 Ai!lS 

42 55 nC 
6 nC 

17 nC 

Min. Typ. Max. Unit 

95 120 ns 
20 25 ns 
120 165 ns 

Min. Typ. Max. Unit 

3.2 A 
13 A 

2 v 
700 ns 

8.8 !lC 

25 A 

Safe Operating Areas For T0220 Safe Operating Areas For ISOWATT220 
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STP3N90/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP3N90/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP3N100 
STP3N100FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP3N100 1000 v <5Q 3.5 A 
STP3N1 OOFI 1000 v <5Q 2A 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs; 0) 

VoGR Drain- gate Voltage (RGs ; 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc; 25 °C 

lo Drain Current (continuous) at Tc; 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc; 25 °C 

Derating Factor 

Vrso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wtdth l1m1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
~ 

s (3) 

Value Unit 

STP3N100 STP3N100FI 

1000 v 
1000 v 
± 20 v 

3.5 2 A 

2 1.2 A 

14 14 A 

100 40 w 
0.8 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP3N1 00/FI 

THERMAL DATA 

T0-220 _jiSOWATT220 

RthJ·case Thermal Resistance Junction-case Max 1.25 I 3.12 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc·srnk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

fAR Avalanche Current 
(repetitive or not-repetitive, T1 = 25 °C) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = fAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 6 < 1%) 

fAR Avalanche Current 
(repetitive or not-repetitive, T1 = 100 °C) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 11A VGs= 0 1000 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 1.5 A 
Resistance VGs= 10V lo = 1.5 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 3.5 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs Forward Vos > fo(on) X Ros(on)max lo= 1.5 A 1 
Transconductance 

CISS Input Capacitance Vos= 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

3.5 

130 

6 

2 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

5 
10 

Typ. Max. 

1.8 

750 950 
80 110 
25 40 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.IA 
J.IA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 400 V lo= 1.8 A 
t, Rise Time Ra =50 n Vas=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 600 V lo = 3.5 A 
Ra =50 n Vas= 10 V 
(see test circuit, figure 5) 

Oa Total Gate Charge Voo = 400 V lo=3.5A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Von= 600 V lo= 3.5 A 
lr Fall Time Ra =50 n Vas=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso Forward On Voltage lso = 3.5 A VGs = 0 

trr Reverse Recovery I so= 3.5 A dildt = 100 A/J!.S 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(•) Pulsed: Pulse durat1on = 300 J.!S, duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

STP3N100/FI 

Min. Typ. Max. Unit 

70 90 ns 
70 90 ns 

100 A/J!.S 

48 60 nC 
7 nC 

24 nC 

Min. Typ. Max. Unit 

90 115 ns 
60 75 ns 
130 165 ns 

Min. Typ. Max. Unit 

3.5 A 
14 A 

2 v 
900 ns 

10 J!.C 

23 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

1 OOJLS 

tms 

I Oms 

-----------W'/ SGS·ntOMSON -----------317 
'h li)li01:11J©~Ill@lll0«:$ 

751 



STP3N100/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP3N1 00/FI 

Turn-on Current Slope 

dl /dl 
(A/JJ.s) 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 2: Unclamped Inductive Waveforms 
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STP3N100XI 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTOR 

TYPE 

STP3N100XI 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (contmuous) at T c = 100 °C 

1oM(•) Dram Current (pulsed) 

Ptot Total DISSipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

May 1993 

2 

ISOWATT221 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

1000 v 
1000 v 
± 20 v 
1.6 A 

1 A 

6.4 A 

30 w 
0.24 W/°C 

4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP3N100XI 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 4.16 
Rthj-amb Thermal Resistance Junction-ambient Max 60 
RthJ-amb Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, i5 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, i5 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, i5 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 ~A VGs = 0 1000 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc=125°C 

IGSS Gate-body Leakage VGs=±20V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(Ih) Gate Threshold Voltage Vos = VGs lo=250~A 2 

Ros(on) Static Drain-source On VGs = 1 OV lo = 1.5 A 
Resistance VGs= 10V lo= 1.5 A Tc = 100°C 

lo(on) On State Drain Current Vos > lD(on) X Ros(on)max 1.6 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 1.5 A 1 
Transconductance 

C,ss Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

3 

100 

4.5 

1.8 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

6 
12 

Typ. Max. 

1.8 

750 950 
80 110 
25 40 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

217 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 400 V lo = 1.8 A 
lr Rise Time RG =50 Q VGs=10V 

(see test c1rcuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 600 V lo= 3.5 A 
RG =50 Q VGs=10V 
(see test wcu1t, f1gure 5) 

Min. 

Og Total Gate Charge Voo = 400 V lo = 3.5 A VGs= 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se Time Voo = 600 V lo = 3.5 A 
It Fall T1me RG =50 Q VGs=10V 
tc Cross-over Time (see test c1rcu1t, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (<) Forward On Voltage lso=1.6A VGs = 0 

trr Reverse Recovery I so= 3.5 A di/dt = 1 00 A/~s 
T1me Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test CirCUit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(") Pulsed. Pulse duration= 300 ~s. duty cycle 1.5% 

(•) Pulse w1dth hm1ted by safe operatmg area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

K 

Ill 
I! i 

I il I I 

6- 0.5 

0.2 
Ill!,... 

0 1 li- f' 'e.-
ooff 0 02 

- 0.01 

SINGLE PULSE I 

,I/ 111111 lllllllil 

STP3N100XI 

Typ. Max. Unit 

70 90 ns 
70 90 ns 

100 A/~s 

48 60 nC 
7 nC 

24 nC 

Typ. Max. Unit 

90 115 ns 
60 75 ns 
130 165 ns 

Typ. Max. Unit 

1.6 A 
6.4 A 

I 2 v 
900 ns 

10 ~c 

23 A 

GC20790 

'I I 
II ! 

I " :i 

~ I I 

z'" k R!hJ ., 
~ 0= fp/T 

__fl_Jl_ 
I ~ 
Ill lllllllil I IIIII 

-10 3 10 2 10 1 10° t,(s) 
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STP3N100XI 

Derating Curve Output Characteristics 
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Capacitance Variations 
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STP3N100XI 

Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

SCOS99D 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STP4N40 
STP4N40FI 

N- CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP4N40 400 v < 2.1 Q 4A 
STP4N40FI 400 v < 2.1 Q 3A 

• TYPICAL Ros(on) = 1.65 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current (contmuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width hm1ted by safe operating area 

May 19g3 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
s (3) 

Value Unit 

STP4N40 STP4N40FI 

400 v 
400 v 
± 20 v 

4 3 A 

2.5 1.9 A 

16 16 A 

75 35 w 
0.6 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 
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STP4N40/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.67 J 3.57 

Rtht-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 4 
(pulse width limited by T1 max, 5 < 1%) 

EAs Single Pulse Avalanche Energy 110 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 7 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.5 
(Tc = 100 °C, pulse width limited by T1 max, 5 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 !!A VGs= 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vas= Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 !!A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2 A 1.65 2.1 
Resistance VGs = 10V lo = 2 A Tc = 100°C 4.2 

lo(on) On State Drain Current Vas > lo(on) X RoS(on)max 4 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (*) Forward Vas > lo(on) X Ros(on)max lo= 2 A 1 2.1 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 350 450 
Cass Output Capacitance 68 90 
Crss Reverse Transfer 32 45 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo=175V lo= 2 A 
lr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

{di/dt)on Turn-on Current Slope Voo = 320 V lo= 4 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Os Total Gate Charge Voo = 320 V lo= 4 A VGs = 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 320 V lo= 4 A 
It Fall Time RG =50 Q VGs = 10 V 
lc Cross-over Ttme (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dratn Current 
lsoM(•) Source-dratn Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 4 A VGs = 0 

lrr Reverse Recovery I so= 4 A dildt = 100 A/11s 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test ctrcuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*)Pulsed Pulse durat1on = 300 f!S, duty cycle 1 5% 
(•) Pulse w1dth l1m1ted by safe operating area 

STP4N40/FI 

Min. Typ. Max. Unit 

25 33 ns 
70 90 ns 

110 A/11s 

25 35 nC 
7 nC 

11 nC 

Min. Typ. Max. Unit 

50 65 ns 
28 35 ns 
75 95 ns 

Min. Typ. Max. Unit 

4 A 
16 A 

2 v 
400 ns 

5.9 !!C 

29.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

2•mm 
to'~~~~~~~~~~~~~ 

100 
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STP4N40/FI 

Thermallmpedeance For T0-220 Thermal impedance For ISOWATT220 

OC20930 
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Transconductance 

GC28420 
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STP4N40/FI 

Turn-on Current Slope 

di /dt 
(A/J.Ls ) 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 

f,A A 

ST 
ODE 

LB 
l=100p.H 

O.U.L 

33 
l't 

STP4N40/FI 
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STP4N80XI 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STP4NBOXI 

• TYPICAL Ros(on) = 2.9 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (contmuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipatton at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operattng area 

April1993 

2 

ISOWATI221 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

BOO v 
BOO v 
± 20 v 

2 A 

1.3 A 

8 A 

30 w 
0.24 W/°C 

4000 v 
-65 to 150 oc 

150 oc 
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STP4N80XI 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 4.16 
RthJ-amb Thermal Resistance Junction-ambient Max 60 
Rthj·amb Thermal Resistance Case-sink Typ 0 5 

TJ Maximum Lead Temperature For Soldenng Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse Width limited by T1 max, 6 < 1%) 

EAs Single Pulse Avalanche Energy 
(start1ng T1 ~ 25 °C, lo ~ IAR, Voo ~ 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1%) 

lA A Avalanche Current, Repetitive or Not-Repetitive 
(Tc ~ 100 °C, pulse w1dth lim1ted by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Dram-source lo~250J.!A VGs ~ 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos ~ Max Rating 
Drain Current (VGs ~ 0) Vos ~ Max Rating x 0.8 Tc~ 125°C 

IGss Gate-body Leakage VGs ~ ± 20 V 
Current (Vos ~ 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos ~ VGs lo~250J.!A 2 

Ros(on) Stat1c Drain-source On VGs ~ 10V lo ~ 1.7 A 
Resistance VGs ~ 1 OV lo~t.7A Tc ~ 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 2 
VGs~10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

9fs (') Forward Vos > lo(an) X Ros(on)max lo ~ 1.7 A 1 
Transconductance 

CISS Input Capacitance Vos~25V f ~ 1 MHZ VGs ~ 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

4 

210 

5 

1.8 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

2.9 3.5 
7 

Typ. Max. 

1100 
150 
55 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.IA 
J.IA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 30 V lo = 2.3 A 
lr Rise T1me RG =50 0. VGs = 10 V 

(see test Circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 600 V lo = 3.8 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

STP4N80XI 

Min. Typ. Max. Unit 

65 90 ns 
150 200 ns 

80 110 Ai!lS 

Og Total Gate Charge Voo = 400 V lo = 5 A VGs= 10 V 55 70 nC 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise T1me Voo=600V lo = 3.8 A 
It Fall Time RG =50 0. VGs=10V 
tc Cross-over T1me (see test circUit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (· ) Forward On Voltage lso = 2 A VGs = 0 

trr Reverse Recovery I so= 3.8 A dildt = 1 00 Ai!lS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test c1rcuit, f1gure 5) 
Charge 

IRRM Reverse Recovery 
Current 

( ) Pulsed Pulse durat1on = 300 rts, duty cycle t 5% 
(•) Pulse Width l1m1ted by safe operat1ng area 

8 nC 
26 nC 

Min. Typ. Max. Unit 

110 145 ns 
140 190 ns 
150 200 ns 

Min. Typ. Max. Unit 

2 A 
8 A 

2 v 
500 ns 

4.3 !lc 

17 A 

Safe Operating Area Thermal Impedance 

GC20710 
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STP4N80XI 
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Capacitance Variations 
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STP4N80XI 

Switching Safe Operating Area Accidental Overload Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STP4N90 
STP4N90FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP4N90 900 v < 3.5 Q 3.6 A 
STP4N90FI 900 v < 3.5 Q 2.3 A 

• TYPICAL Ros(on) = 2.9 Q. 
• AVALANCHERUGGEDTECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (Vcs = 0) 

VoGR Dratn- gate Voltage (Res= 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Dratn Current (continuous) at Tc.= 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dtssipatton at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width 11m1ted by safe operating area 

April1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP4N90 STP4N90FI 

900 v 
900 v 
± 20 v 

3.6 2.3 A 

2.2 1.3 A 

15 15 A 

100 40 w 
0.8 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 
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STP4N90/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

RthJ·Case Thermal Resistance Junction-case Max 1.25 I 3.12 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current 3.6 
(repetitive or not-repetitive, T1 = 25 °C) 

EAs Single Pulse Avalanche Energy 190 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 8 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current 2.2 
(repetitive or not-repetitive, Ti = 1 00 °C) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 J.lA VGs = 0 900 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250J.1A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo=1.7A 2.9 3.5 
Resistance VGs= 10V lo=1.7A Tc = 100°C 7 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 3.6 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9fs Forward Vos > lo(on) X Ros(on)max lo=1.7A 1 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 1100 
Coss Output Capacitance 150 
Crss Reverse Transfer 55 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 30 V lo = 2.3 A 
tr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo=600V lo= 3.8 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 5 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 600 V lo= 3.8 A 
It Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso Forward On Voltage lso = 3.6 A VGs = 0 

trr Reverse Recovery I so= 3.6 A dildt = 100 AillS 
Time VR=100V 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*)Pulsed. Pulse durat1on = 300 ~s. duty cycle 1.5% 
(•) Pulse Width limited by safe operatmg area 

STP4N90/FI 

Min. Typ. Max. Unit 

65 90 ns 
150 200 ns 

80 110 A illS 

55 70 nC 
8 nC 

26 nC 

Min. Typ. Max. Unit 

110 145 ns 
140 190 ns 
150 200 ns 

Min. Typ. Max. Unit 

3.6 A 
16 A 

2 v 
500 ns 

4.3 11c 

17 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

GC20770 GC20780 
10(A) 

' 

' 
10' 

' 'c ~ ,_ v~ / 
-

"' 2-~~,:; ' 
\ 10' 

e 

' 
' 
mm•mi~Oms 

tOILs 

100/LS 

tms 

10- 2 ~~,~.~.~.~~~~~~~~~~ 

zr-~n+~~D~CrOrrPETIR~AT~IO~N~~r-t,DD,m,s~ 

10-• '-!,,......,,.J.f"!', ,.__,I ,,......,I!.J.f"!'I[I[I'--'I,,......,,.J.f'l'., :........11 1 ......... 1 .L.UJllllll 
10° 10' 1 O' 1 O' V05 (V) 10° 10' Vos (V) 
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STP4N90/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 

GCZ051 0 
K 

~ ' 6 0.5 
I 

II ~ 
0.2 -
p - ~ 
0.05 

0.02 z,h k RlhJ c 

.... 6 = !0/T 

""" 
-L 0.01 _n_n_ v SINGLE PULSE 

Ill 11111111 

-l0_j 
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80 
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40 

""' 0 50 100 0 40 80 120 

Output Characteristics Transfer Characteristics 
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6 
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v 7V 
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~ 

~ 

10 (A) 

4 
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Jfl 
I 

10 (A) 

8 

4 

b 6V 

p 
J , 5V 

1/i 
T,=125°C I VJ 
~v 

2 
2 

0 10 20 30 40 V0s (v) 0 2 4 6 VGs (V) 
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Transconductance 

g,,(s) 

TJ=-55°C 
3 v 25 °C 

2 
1v / 125°C v 

!J V05 =25V 

I 
I 

2 3 

Gate Charge vs Gate-source Voltage 

Vcs (v) 

1-- Vos=400V 
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10 

/ 

I 
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1/ 

I 
1/ 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Capacitance Variations 
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STP4N90/FI 

Turn-on Current Slope 

di /dt 
(A/11 s ) 
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Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 
p.F I' F 

v~Tlr I_ I 
Pw 
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SC0~970 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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STP4N100 
STP4N100FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP4N100 1000 v < 3.5 Q 4A 
STP4N1 OOFI 1000 v < 3.5 Q 2.2 A 

• TYPICAL Ros(on) = 3.1 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width l!m1ted by safe operatmg area 

Apnl1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP4N100 STP4N100FI 

1000 v 
1000 v 
± 20 v 

4 2.2 A 

2.5 1.4 A 

16 16 A 

125 40 w 
1 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP4N1 00/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

Rthj·case Thermal Resistance Junction-case Max 1 I 3.12 

Rthi·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

lA A Avalanche Current, Repetitive or Not-Repetitive 4 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 160 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 8.3 
(pulse width limited by T1 max, 6 < 1%) 

lA A Avalanche Current, Repetitive or Not-Repetitive 2.5 
(Tc = 100 °C, pulse width limited by T1 max, 6 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 J.LA VGs = 0 1000 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc=125°C 1000 

loss Gate-body Leakage Vos=±20V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

Vos(th) Gate Threshold Voltage Vos = Vos lo= 250 J.LA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2 A 3.1 3.5 
Resistance Vos= 10V lo = 2 A Tc = 100°C 7 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 2 A 2 4 
Transconductance 

C1ss Input Capacitance Vos=25V f = 1 MHz Vos = 0 1230 1500 
Cass Output Capacitance 165 200 
Crss Reverse Transfer 70 85 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.LA 
J.LA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 800 V lo= 2 A 
tr Rise Time RG =50 0 VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 800 V lo= 4 A 
RG =5o n VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 800 V lo= 4 A VGs=10V 
Ogs Gate-Source Charge · 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 800 V lo= 4 A 
It Fall Time RG =50 0 VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (~) Forward On Voltage lso = 4A VGs = 0 

trr Reverse Recovery I so= 4 A di!dt = 1 00 A/JlS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current .. 0 (•} Pulsed. Pulse duratiOn- 300 ).IS, duty cycle 1.5 Y. 

(•} Pulse width limited by safe operating area 

STP4N1 00/FI 

Min. Typ. Max. Unit 

36 45 ns 
30 165 ns 

180 A/JlS 

80 100 nC 
8 nC 

40 nC 

Min. Typ. Max. Unit 

100 125 ns 
25 32 ns 
155 190 ns 

Min. Typ. Max. Unit 

4 A 
16 A 

2 v 
1200 ns 

30 JlC 

50 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

21-H-H++llf-++ 
102 2 

to0 

GC3S29D 

1ms 

!Oms 

lOOms 

GC3.5!00 
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STP4N1 00/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATI220 
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Transconductance 
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STP4N1 00/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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STP4N100XI 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STP4N100XI 

• TYPICAL Ros(on) = 3.1 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
• DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Drain· gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current {continuous) at T c = 25 °C 

lo Drarn Current {continuous) at T c = 100 °C 

1oM{•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage {DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

April1993 

2 

ISOWATI221 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

1000 v 
1000 v 
± 20 v 

2 A 

1.3 A 

8 A 

35 w 
0.28 W/°C 

4000 v 
·65 to 150 oc 

150 oc 

1!7 
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STP4N100XI 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 3.57 
RthJ·amb Thermal Resistance Junction-ambient Max 60 
RthJ-amb Thermal Resistance Case-sink Typ 0.5 

Ti Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse Width limited by T1 max, o < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo=250J.!A VGs = 0 1000 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 J.lA 2 

Ros(on) Static Drain-source On VGs = 10V lo = 2 A 
Resistance VGs= 10V lo = 2 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 2 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

grs {<) Forward Vos > lo(on) X Ros(on)max lo = 2 A 2 
Transconductance 

CISS Input Capacitance Vos= 25 V f = 1 MHZ VGs = 0 
Cess Output Capacitance 
Crss Reverse Transfer 

Capacitance 

4 

160 

8.3 

2.5 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

3.1 4 
8 

Typ. Max. 

4 

1230 1500 
165 200 
70 85 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 800 V lo = 2 A 
lr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo= 800 V lo = 4 A 
RG = 15 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 800 V lo = 4 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lqvoff) Off-voltage Rise Time Voo = 800 V lo= 4 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over T1me (see test circu1t, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (·') Forward On Voltage lso = 2 A VGs = 0 

b Reverse Recovery I so= 4 A di!dt = 1 00 A/IJS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test CirCUit, figure 5) 
Charge 

iRRM Reverse Recovery 
Current 

(") Pulsed Pulse durat1on = 300 JlS, duty cycle 1.5% 
(•) Pulse Width l1mited by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

) 

I 01
8 
6 ~ 
~ 1-

J:-v 
~;;... 

'<-~s 

I' I ~;, 

DC. OPmATION 
.. 

'. 
' I :I I• 
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STP4N100XI 
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Capacitance Variations 
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STP4N100XI 

Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STP5N30 
STP5N30FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

. STP5N30 300 v < 1.4 Q 5A 
STP5N30FI 300 v < 1.4 Q 3.5 A 

TYPICAL Ros(on) = 1.2 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

• PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Dram Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dtsstpation at Tc = 25 °C 

Derating Faclor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operattng Junctton Temperature 
(•) Pulse wtdth ltmtted by safe operatrng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

'~ 
l 

s (3) 

Value Unit 

STP5N30 STP5N30FI 

300 v 
300 v 
± 20 v 

5 3.5 A 

3.2 2.2 A 

20 20 A 

75 35 w 
0.6 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 
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STP5N30/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

RthJ-case Thermal Resistance Junction-case Max 1.67 I 3.57 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
RthC-Sink Thermal Resistance Case-sink Typ 0.5 

Tl Max1mum Lead Temperature For Soldermg Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repet1t1ve or Not-Repetitive 5 
(pulse w1dth limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 50 
(startmg T1 = 25 °C, Ia = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 1.5 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.2 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source Ia = 250 JlA VGs = 0 300 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 250 
Drain Current (VGs = 0) Vas= Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±20V ± 100 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vas= VGs Ia= 250 [lA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V Ia = 2.5 A 1.2 1.4 
Resistance VGs= 10V Ia = 2.5 A Tc = 100°C 2.8 

Ia( on) On State Drain Current V DS > I D(on) X Ros(on)max 5 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs ("•) Forward Vas> lo(on) X Ros(on)max Ia = 2.5 A 2 3.1 
Transconductance 

CISS Input Capacitance Vas= 25 V f = 1 MHz VGs = 0 500 700 
Cass Output Capacitance 80 110 
Crss Reverse Transfer 16 25 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

JlA 
JlA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 150 V lo= 2.5 A 
t, R1se Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo=240V lo= 5 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 240 V lo = 5 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 240 V lo= 5 A 
It Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 5 A VGs = 0 

t" Reverse Recovery I so= 5 A di/dt = 100 A/JlS 
Time Voo = 100 V T1 = 150 °C 

Q" Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(•) Pulsed Pulse duration= 300 ~s. duty cycle 1 5% 
(•) Pulse w1dth ltm1ted by safe operat1ng area 

STP5N30/FI 

Min. Typ. Max. Unit 

45 60 ns 
30 40 ns 

330 AiJlS 

20 30 nC 
6 nC 
8 nC 

Min. Typ. Max. Unit 

35 50 ns 
20 30 ns 
60 80 ns 

Min. Typ. Max. Unit 

5 A 
20 A 

1.6 v 
300 ns 

1.7 llc 

13 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

GC54140 GC541 SO 
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STP5N30/FI 

Thermallmpedeance For T0-220 Thermal impedance For ISOWATT220 
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Transconductance 
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STP5N30/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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STP5N30L 
STP5N30LFI 

N- CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP5N30L 300 v < 1.4 n SA 
STP5N30LFI 300 v < 1.4 n 3.5 A 

• TYPICAL Ros(on) = 1.25 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

• PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dlh l1m1!ed by safe operating area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP5N30L STP5N30LFI 

300 v 
300 v 
± 20 v 

5 3.5 A 

3.2 2.2 A 

20 20 A 

75 35 w 
0.6 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP5N30L!FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rth]-case Thermal Resistance Junction-case Max 1.67 I 3.57 

Rtht·amb Thermal Resistance Junct1on-amb1ent Max 62.5 
Rthc-s1nk Thermal Resistance Case-smk Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5 
(pulse width limited by T1 max, 8 < 1%) 

EAs Smgle Pulse Avalanche Energy 50 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repettttve Avalanche Energy 1.5 
(pulse width ltmited by T1 max, 1\ < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.2 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions 

V(BR)DSS Dram-source lo = 250 [!A VGs = 0 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Dra1n Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(•:•) 

Symbol Parameter Test Conditions 

VGS(Ih) Gate Threshold Voltage Vos = VGs lo= 250 [!A 

Ros(on) Static Dram-source On VGs = 5 V lo = 2.5 A 
Resistance VGs = 5 V lo = 2.5 A Tc=100°C 

lo(on) On State Dram Current Vos > lo(on) X Ros(on)max 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions 

gfs (•:·) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

_21_7 ___________ r== SGS·TlfOMSOI\l 
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Min. Typ. Max. 

300 

250 
1000 

± 100 

Min. Typ. Max. 

1 1.6 2.5 

1.25 1.4 
2.8 

5 

Min. Typ. Max. 

2 5 

580 780 
75 110 
14 25 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

>tA 
[!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on} Turn-on Time Vaa= 150 V Ia = 2.5 A 
tr R1se T1me RG =50 Q VGs = 5 V 

(see test c1rcUJt, f1gure 3) 

(di/dt)on Turn-on Current Slope Voo = 240 V Ia = 5 A 
RG =50 Q VGs = 5 V 
(see test c1rcuit, figure 5) 

Og Total Gate Charge Voo = 240 V Ia = 5 A VGs = 5 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff} Off-voltage Rise Time Vaa = 240 V Ia = 5 A 
It Fall T1me RG =50 Q VGs = 5 V 
lc Cross-over T1me (see test wcuit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

Is a Source-drain Current 
lsaM(•) Source-drain Current 

(pulsed) 

Vsa (' ) Forward On Voltage lso = 5 A VGs = 0 

lrr Reverse Recovery I sa= 5 A di!dt = 1 00 Ai)J.S 
T1me Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test Circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

( ) Pulsed Pulse duration~ 3aa ]tS, duly cycle 1 5% 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

STP5N30LIFI 

Min. Typ. Max. Unit 

70 90 ns 
165 215 ns 

115 A/)J.S 

16 22 nC 
5 nC 
7 nC 

Min. Typ. Max. Unit 

60 80 ns 
50 65 ns 

120 160 ns 

Min. Typ. Max. Unit 

5 A 
20 A 

1.6 
I v 

360 ns 

2.4 ftC 

13 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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STP5N30L/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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STP5N30L/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
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Fig. 5: Test Circuit For Inductive Load Switching 
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STP5N50 
STP5N50FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 
STP5N50 500 v < 1.6 Q 4.5 A 
STP5N50FI 500 v < 1.6 Q 3A 

TYPICAL Ros(an) = 1.4 Q 
a AVALANCHE RUGGED TECHNOLOGY 
a 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
a CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating JunctiOn Temperature 
(•) Pulse w1dth l1m1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

'~~ 
b 

s (3) 

Value Unit 

STP5N50 STP5N50FI 

500 v 
500 v 
± 20 v 

4.5 3 A 

3 1.8 A 

15 15 A 

100 35 w 
0.8 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP5N50/FI 

THERMAL DATA 

T0-200 /ISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.25 I 3.57 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc·smk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldertng Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 4.5 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 280 
(starting T1 = 25 °C, lo = IAR. Voo = 50 V) 

EAR Repetitive Avalanche Energy 7.4 
(pulse width limited by T1 max, S < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.5 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 ~tA VGs= 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250~tA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5 A 1.4 1.6 
Resistance VGs= 10V lo = 2.5 A Tc = 100°C 3.2 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4.5 
VGs = 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2.7 3.4 
Transconductance 

C1ss Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 600 800 
Coss Output Capacitance 100 130 
Crss Reverse Transfer 40 55 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~tA 
~tA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 225 V lo = 2.5 A 
lr Rise Time Ra = 15 n Vas= 10 V 

(see test circuit, figure 3) 

(dildl)on Turn-on Current Slope Voo = 400 V lo= 4.5 A 
Ra =50 n Vas= 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 4.5 A Vas=10V 
Ogs Gate-Source Charge 
Q9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 400 V lo = 4.5 A 
It Fall Time Ra = 15 n Vas= 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage I so= 4.5 A Vas= 0 

lrr Reverse Recovery lso = 4.5 A di/dt = 1 00 A/11s 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current .. 

(•) Pulsed Pulse duratton = 300 ~s. duty cycle 1.5% 
(•) Pulse wtdth limited by safe operating area 

STP5N50/FI 

Min. Typ. Max. Unit 

45 60 ns 
34 42 ns 

170 A/11s 

42 52 nC 
6 nC 

20 nC 

Min. Typ. Max. Unit 

35 45 ns 
45 55 ns 
60 75 ns 

Min. Typ. Max. Unit 

4.5 A 
15 A 

1.6 v 
430 ns 

3.8 llc 

17.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

3/7 
------------- Iifi ~~~;u-~r;,:~~~ -------------

823 



STPSNSO/FI 

Thermallmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP5N50/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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STP5NA50 
STP5NA50FI 

N -CHANNEL ENHANCEMENT MODE 
FAST POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP5NA50 500 v < 1.6 Q 5A 
STP5NA50FI 500 v < 1.6 Q 3.1 A 

• TYPICAL Ros(on) = 1.2 Q 

• ±30VGATE TO SOURCE VOLTAGE RATING 
• 100% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW INTRINSIC CAPACITANCES 
• GATE GHARGE MINIMIZED 
• REDUCED THRESHOLD VOLTAGE SPREAD 

DESCRIPTION 
This series of POWER MOSFETS represents the 
most advanced high voltage technology. The 
optimized cell layout coupled with a new 
proprietary edge termination concur to give the 
device low Ros(on) and gate charge, unequalled 
ruggedness and superior switching performance. 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• DC-AC CONVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLIES AND MOTOR DRIVE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain-gate Voltage (RGs = 20 kfl} 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse wrdth lrmrted by safe operatrng area 

May 1993 

ADVANCE DATA 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

'~ 
s (3) 

Value Unit 

STP5NA50 STP5NA50FI 

500 v 
500 v 
± 30 v 

5 3.1 A 

3.3 2.1 A 

20 20 A 

100 35 w 
0.8 0.28 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/3 
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STP5NA50/FI 

THERMAL DATA 

T0-220 IISOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1.25 I 3.57 

RthJ-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-slnk Thermal Resistance Case-sink Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5 
(pulse width limJted by T1 max, 6 < 1%) 

EAs Single Pulse Avalanche Energy 140 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 4.2 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.1 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs = ± 30 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250!1A 2.25 3 3.75 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5 A 1.2 1.6 
Resistance VGs= 10V lo = 2.5 A Tc = 100°C 3.2 

fo(on) On State Drain Current Vos > lo(on) X Ros(on)max 5 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (*) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2.7 4 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 700 
Coss Output Capacitance 115 
Crss Reverse Transfer 30 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

11A 
11A 

nA 

Unit 

v 
D. 
D. 

A 

Unit 

s 

pF 
pF 
pF 

2/3 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 250 V lo= 2.5 A 
lr Rise Time RG = 15 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo=250V lo = 5 A 
RG = 47 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo=400V lo = 5 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo= 400 V lo = 5 A 
It Fall Time RG = 15 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (") Forward On Voltage lso = 5 A VGs = 0 

lcr Reverse Recovery I so= 5 A dildt = 1 00 A/11s 
Time Voo =50 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*) Pulsed Pulse duration = 300 J.!S, duty cycle 1 5 % 
(•) Pulse w1dth l1m1ted by safe operating area 

STP5NA50/FI 

Min. Typ. Max. Unit 

15 ns 
45 ns 

400 Ai!!S 

32 nC 
6 nC 
14 nC 

Min. Typ. Max. Unit 

15 ns 
12 ns 
30 ns 

Min. Typ. Max. Unit 

5 A 
20 A 

1.6 v 
380 ns 

3.4 !!C 

18 A 
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STP5N60 
STP5N60FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP5N60 600 v < 1.6 Q 5.6 A 
STP5N60FI 600 v < 1.6 Q 3.2 A 

a TYPICAL Ros(on) = 1.33 Q 

a AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
a CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Deratmg Factor 

Vi SO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth limited by safe operatmg area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP5N60 STP5N60FI 

600 v 
600 v 
± 20 v 

5.6 3.2 A 

3.5 2 A 

20 20 A 

100 40 w 
1 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP5N60/FI 

THERMAL DATA 

T0-220 J1SOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1 I 3.12 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.6 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 350 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 15 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.5 
(T c = 100 °C, pulse width limited by T1 max, li < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 flA VGs = 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 flA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5 A 1.33 1.5 
Resistance VGs= 10V lo = 2.5 A Tc = 100°C 3 

lo(on) On State Drain Current Vos > lo(on) x Ros(on)max 5.6 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gts (*) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 1.5 3.4 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 720 1000 
Coss Output Capacitance 120 170 
Crss Reverse Transfer 50 70 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

flA 
flA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 300 V lo= 2.5 A 
t, Rise Time RG =50 0 VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 480 V lo= 5 A 
RG =50 0 VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 480 V lo= 5 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 480 V lo= 5 A 
It Fall Time RG =50 0 VGs=10V 
!c Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 5.9 A VGs = 0 

trr Reverse Recovery I so= 6 A dildt = 1 00 A/)J.S 
Time Voo = 100 V T1 = 150 "c 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(•) Pulsed. Pulse duratron = 300 J.IS, duty cycle 1 5% 
(•) Pulse wrdth lrmrted by safe operating area 

STP5N60/FI 

Min. Typ. Max. Unit 

55 75 ns 
150 200 ns 

115 A/)J.S 

46 65 nC 
8 nC 

25 nC 

Min. Typ. Max. Unit 

80 105 ns 
25 35 ns 
120 160 ns 

Min. Typ. Max. Unit 

5.6 A 
20 A 

2 v 
525 ns 

5.8 JlC 

22 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

(A; iii 
A 

2 f-

I~~~ ...... 
0 '• § 1 0!-'S ' t= A l 00!-'S 

2 
II I'-

lms 
oo. 
• tOms 
A lOOms 

o-! I D.C. OPERATION 

A 

2 

o·2 

10° to' 02 03 Yo~ V) 
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STP5N60/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP5N60/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 5: Test Circuit For Inductive Load Switching 
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Fig. 2: Unclamped Inductive Waveforms 
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STP5N80 
STP5N80F~ 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

STP5N80 800 v <20 5.5 A 
STP5N80FI 800 v <20 3.1 A 

a TYPICAL Ros(on) = 1 .65 Q 

AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW INPUT CAPACITANCE 
a LOW GATE CHARGE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
a CONSUMER AND INDUSTRIAL LIGHTING 
a DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dra1n-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kO) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

April1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP5N80 STP5N80FI 

800 v 
800 v 

± 20 v 
5.5 3.1 A 

3.4 2 A 

20 20 A 

125 40 w 
1 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP5N80/FI 

THERMAL DATA 

T0-220 I1SOWATT220 

RthJ·case Thermal Resistance Junction-case Max 1 I 3.12 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.5 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 320 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 16 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.2 
(Tc = 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs= 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos= VGs lo= 250 11A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5 A 1.65 2 
Resistance VGs= 10V lo = 2.5 A Tc = 100°C 4 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 5 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2 4 
Transconductance 

c, •• Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 1190 1450 
Coss Output Capacitance 165 200 
Crss Reverse Transfer 70 85 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
11A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 400 V lo= 2.5 A 
t, Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 640 V lo= 5.5 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 500 V lo = 6 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

t,(Voff) Off-voltage Rise Time Voo= 640 V lo = 5.5 A 
tr Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (••) Forward On Voltage lso = 5.5 A VGs = 0 

t" Reverse Recovery I so= 5.5 A di!dt = 1 00 A/f!S 
Time Voo = 80 V T1 = 150 °C 

Q,, Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (*) Pulsed. Pulse duratron- 300 ~s. duty cycle 1.5 Yo 
(•) Pulse wrdth lrmrted by safe operatrng area 

STP5N80/FI 

Min. Typ. Max. Unit 

50 65 ns 
85 105 ns 

200 A/f!S 

75 95 nC 
9 nC 

33 nC 

Min. Typ. Max. Unit 

120 150 ns 
30 40 ns 
160 200 ns 

Min. Typ. Max. Unit 

5.5 A 
20 A 

2 v 
700 ns 

7.7 f!C 

22 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATI220 

, I O,us 
I OO,us 

I OO,us 
lms 

lms 
I Oms I Oms 
lOOms 

1 100ms 
I 

Is 

10'~~--flll ~ D.C. OPERATION 
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STP5N80/FI 

Thermal lmpedeance For T0-220 Thermal impedance For ISOWATT220 
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Transconductance 
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STP5N80/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 

I DM 
---, 
/' lo-,/ 1 

/ 
/ 

/ 

I / 
/ 

I,/ 

V(BR)DSS 

Fig. 4: Gate Charge Test Circuit 

SCOS980 

717 ------------&iii ~~tR'=~~l£ ------------
847 





STP5NA80 
STPSNABOFI 

N -CHANNEL ENHANCEMENT MODE 
FAST POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP5NA80 800 v < 2.4 Q 4.8 A 
STP5NA80FI 800 v < 2.4 Q 2.7 A 

TYPICAL Ros(on) = 2 Q 

• ± 30V GATE TO SOURCE VOLTAGE RATING 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INTRINSIC CAPACITANCES 
• GATE GHARGE MINIMIZED 
• REDUCED THRESHOLD VOLTAGE SPREAD 

DESCRIPTION 
This series of POWER MOSFETS represents the 
most advanced high voltage technology. The 
optimized cell layout coupled with a new 
proprietary edge termination concur to give the 
device low Ros(on) and gate charge, unequalled 
ruggedness and superior switching performance. 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
• DC-AC CONVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLIES AND MOTOR DRIVE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dratn-gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Dram Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derattng Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

May 1993 

ADVANCE DATA 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
~ 

s (3) 

Value Unit 

STPSNABO STPSNABOFI 

800 v 
800 v 
± 30 v 

4.8 2.7 A 

3.2 1.8 A 

19 19 A 

125 40 w 
1 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/3 
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STP5NA80/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

RthJ-case Thermal Resistance Junction-case Max 1 I 3.12 

Rthj-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc·smk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 4.8 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 125 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 3.7 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.2 
(Tc = 100 °C, pulse width limited by Tj max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs = ± 30 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 llA 2.25 3 3.75 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5 A 2 2.4 
Resistance VGs= 10V lo = 2.5 A Tc = 100°C 4.8 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4.8 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2.7 5 
Transconductance 

CISS Input Capacitance Vos=25V I= 1 MHz VGs = 0 1215 
Cess Output Capacitance 145 
Crss Reverse Transfer 35 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!lA 
llA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

id(on) Turn-on Time Voo= 400 V lo= 2.5 A 
lr Rise Time RG=4.7Q VGs=10V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo= 640 V lo= 5 A 
RG = 47 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 640 V lo= 5 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 640 V lo= 5 A 
It Fall Time RG = 47 n VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso {*) Forward On Voltage lso = 5 A VGs = 0 

.trr Reverse Recovery lso = 5 A dildt = 100 A/flS 
Time Voo=100V T1 =150°C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(•) Pulsed Pulse duratiOn = 300 flS, duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

STP5NA80/FI 

Min. Typ. Max. Unit 

15 ns 
25 ns 

200 A/flS 

53 nC 
7 nC 

25 nC 

Min. Typ. Max. Unit 

70 ns 
25 ns 
110 ns 

Min. Typ. Max. Unit 

4.8 A 
19 A 

1.6 v 
800 ns 

16 flC 

40 A 
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STP5N80XI 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTOR 

TYPE 

STP5N80XI 

• TYPICAL Ros{on) = 1.9 Q 
• AVALANCHE RUGGED TECHNOLOGY 

1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CONSUMER AND INDUSTRIAL LIGHTING 
a DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

I oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
{•) Pulse w1dth limited by sate operat1ng area 

April1993 

2 

ISOWATT221 

INTERNAL SCHEMATIC DIAGRAM 

·4 
s (3) 

Value Unit 

800 v 
800 v 
± 20 v 
2.6 A 

1.7 A 

11 A 

35 w 
0.28 W/°C 

4000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP5N80XI 

THERMAL DATA 

Rtht-case Thermal Resistance Junction-case Max 3.57 
Rtht-amb Thermal Resistance Junction-ambient Max 60 
RthJ-amb Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 6 < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 6 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 ~A VGs = 0 800 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Ratmg 
Drain Current (VGs = 0) Vas= Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vas= VGs la=250~A 2 

Ras(on) Static Drain-source On VGs = 10V Ia = 2.5 A 
Resistance VGs = 1 OV lo = 2.5 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 2.6 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > la(on) X Ras(on)max Ia = 2.5 A 2 
Transconductance 

C1ss Input Capacitance Vas= 25 V f = 1 MHz VGs = 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

5 

270 

13 

3 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

1.9 2.4 
4.8 

Typ. Max. 

4 

1190 1450 
165 200 
70 85 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!.!A 
~A 

nA 

Unit 

v 
D. 
D. 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 400 V lo= 2.5 A 
lr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo= 640 V lo = 5.5 A 
RG = 15 Q VGs = 10 V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo = 500 V lo = 6 A VGs= 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 640 V lo = 5.5 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (-•) Forward On Voltage lso = 2.6 A VGs = 0 

lee Reverse Recovery I so= 2 6A di/dt = 100 A/f!S 
Time Voo = 80 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(') Pulsed Pulse duratton = 300 f!S, duty cycle 1 5% 
(•) Pulse wtdth ltmtted by safe operattng area 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

GC3A821 

I0 (A ) K 

' " 

1 o' 
z 1111 I I 

·~ 
;- I 

-:5 
~= '::!:(;\ fOOp.s 
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I I 

2 

I I 
8 'tOms 6 

' 1 100ms 
2 

I 

I I 
I I 

i I 
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0.2 I '-+" 
1-- I k'~ 

0 I 'I- ~I 
1 D.C. OPERATION 
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6 

' 'I i\\- rttl1i 
I 

2 
II II 1111 

2 II II 1111 II 111111 

005~ 

:i-
g,g;f-

SINGLE PULSE 

I 111111 II I IIIII 

STP5N80XI 

Typ. Max. Unit 

50 65 ns 
85 105 ns 

200 A/f!S 

75 95 nC 
9 nC 

33 nC 

Typ. Max. Unit 

120 150 ns 
30 40 ns 
160 200 ns 

Typ. Max. Unit 

2.6 A 
11 A 

2 v 
700 ns 

7.7 ftC 

22 A 

CC20790 .... 

II I 

l 

o;:;;; 
' 

z,, k RthJ-c 

II 0= lp/T 

' _j1Jl_ 
I~ 
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STP5N80XI 

Derating Curve 

P1, 1 (W) 
GC1B580 

30 

I"\ 
I" 

"' "' 20 

10 

"\ 
,....., 

0 50 100 

Transfer Characteristics 

GC21900 

10 (A) 

8 
V05 =25V 

4 

I 
I 

II 
2 

/ 
2 4 6 

Static Drain-source On Resistance 

Ros(on ) 
( 0) 

2.0 

1.5 

1.0 

0.5 
0 2 

Yes= 1 OV 

...... 
1--f-r-

4 6 

8 Yes (Y) 

CC21910 

/ 

B 10 (A) 

Output Characteristics 

GC34720 
) sv-M 

4 
Yes =10V - ~ 

~ ty 5.5V 

~ 1""-sv 

~ 4.5Y 

~f-"'" 
~ 

/ 
~ 4Y 

L/ 
0 

Transconductance 

GC34730 

g,,(s) 

10 _,...,.... 
T, --55'C 

v 
8 

/ r, -zs'c 

I ,.... I-"'" 
/ 

t T, =1SO'C 

flf-"'" 4 

J. 
1// Y05 =25V 

2 

4 8 10 10(A) 

Gate Charge vs Gate-source Voltage 

Yes (V) II 
GC19381 

Vos =SOOY I 
I 

10 

8 I 

6 I 
I 

I 
I lo=6A 

4 

1/ 
1/ 

2 

0 20 40 60 80 0 9 (nC) 



Capacitance Variations 
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STP5N80XI 

Switching Safe Operating Area Accidental Overload Area 

GC22910 GC229ZO 

10 (A) 10 (A) 

10 10 

8 8 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 

V(BR)DSS 

Yo 
2200 3.3 ,.r 1'- F Voo 

Yoo 

SC0~980 

SC05970 

6/7 
---------------------------- ~~~~~~~~~:~~~ ----------------------------
858 



Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STP5N90 
SlP5N90F~ 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP5N90 900 v < 2.4 D. 5A 
STP5N90FI 900 v < 2.4 D. 2.8 A 

• TYPICAL Ros(on) = 1.9 Q 

AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW INPUT CAPACITANCE 
• LOW GATE CHARGE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
a CONSUMER AND INDUSTRIAL LIGHTING 
a DC-AC INVERTERS FOR WELDING 

EQUIPMENT AND UN INTERRUPTIBLE 
POWER SUPPLY (UPS) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kD.) 

VGs Gate-source Voltage 

lo Drarn Current (contrnuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipatron at Tc = 25 °C 

Derating Factor 

Vrso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wrdth lrmrted by safe operatrng area 

Apri11993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

0~ 
l 

s (3) 

Value Unit 

STP5N90 STP5N90FI 

900 v 
900 v 
± 20 v 

5 2.8 A 

3 1.7 A 

20 20 A 

125 40 w 
1 0.32 W!°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP5N90/FI 

THERMAL DATA 

T0-220 [1SOWATT220 

Rth)·case Thermal Resistance Junction-case Max 1 I 3.12 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-slnk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 5 
(pulse width limited by TJ max, o < 1%) 

EAs Single Pulse Avalanche Energy 270 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 13 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 flA VGs = 0 900 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 flA 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 2.5 A 1.9 2.4 
Resistance VGs = 1 OV lo = 2.5 A Tc = 1 00°C 4.8 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 5 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 2.5 A 2 4 
Transconductance 

CJSS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 1190 1450 
Coss Output Capacitance 165 200 
Crss Reverse Transfer 70 85 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f.! A 
f.! A 
nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo ~ 400 V lo ~ 2.5 A 
tr Rise Time RG ~50 Q VGs ~ 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo~ 640 V to~ 5.5 A 
RG ~50 Q VGs ~ 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo ~ 500 V to~ 6 A VGs~ 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo~ 640 V Ia~ 5.5 A 
l1 Fall Time RG ~50 Q VGs~10V 

tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source·drarn Current 

(pulsed) 

Vso Forward On Voltage lso ~ 5 A VGs ~ 0 

trr Reverse Recovery I so~ 5 A dildt ~ 100 A/~s 
T1me Voo ~ 80 V T1 ~ 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(') Pulsed Pulse duration~ 300 ~s. duty cycle 1 5% 
(•) Pulse w1dth hm1ted by safe operatmg area 

STP5N90/FI 

Min. Typ. Max. Unit 

50 65 ns 
85 105 ns 

200 A/~s 

75 95 nC 
9 nC 

33 nC 

Min. Typ. Max. Unit 

120 150 ns 
30 40 ns 
160 200 ns 

Min. Typ. Max. Unit 

5 A 
20 A 

2 v 
700 ns 

7.7 !lC 

22 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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STP5N90/FI 

Thermallmpedeance For T0-220 Thermal Impedance For ISOWATI220 
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Transconductance 

GC34730 
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STP5N90/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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STP6N25 
STP6N25FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 

TYPE Voss Ros(on) lo 

STP6N25 250 v <10. 6A 
STP6N25FI 250 v <10. 4A 

• TYPICAL Ros(on) = 0.7 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH SPEED SWITCHING 
a UN INTERRUPTIBLE POWER SUPPLY (UPS) 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
• INDUSTRIALACTUATORS 
• DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

• PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vrso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse w1dth ilm1ted by safe operat1ng area 

June 1993 

PRELIMINARY DATA 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP6N25 STP6N25FI 

250 v 
250 v 

± 20 v 
6 4 A 

4 2.6 A 

24 24 A 

70 35 w 
0.56 0.28 W/°C 

- 2000 

-65 to 150 oc 

150 oc 
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STP6N25/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ·Case Thermal Resistance Junction-case Max 1.79 I 3.57 

RthJ-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-slnk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 6 
(pulse width limited by T1 max, 6 < 1 %) 

EAs Single Pulse Avalanche Energy 40 
(starting T1 ~ 25 °C, lo ~ IAR, Voo~ 50 V) 

EAR Repetitive Avalanche Energy 10 
(pulse width limited by T1 max, 6 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 4 
(Tc ~ 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)ass Drain-source Ia ~ 250 ~-tA VGs ~ 0 250 
Breakdown Voltage 

loss Zero Gate Voltage Vas~ Max Rating 250 
Drain Current (VGs ~ 0) Vas ~ Max Rating x 0.8 Tc ~ 125 °C 1000 

IGSS Gate-body Leakage VGs ~ ± 20 V ± 100 
Current (Vos ~ 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos ~ VGs Ia ~ 250 ~-tA 2 3 4 

Ras(on) Static Drain-source On VGs ~ 10V Ia ~ 3 A 0.7 1 
Resistance VGs ~ 10V lo ~ 3 A Tc ~ 1 00°C 2 

Ia( on) On State Drain Current Vas> la(on) X Ras(on)max 6 
VGs~10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > la(on) X Ras(on)max lo ~ 3 A 1.5 3.5 
Transconductance 

CISs Input Capacitance Vas~ 25 V f ~ 1 MHz VGs ~ 0 500 700 
Cess Output Capacitance 85 120 
Crss Reverse Transfer 15 30 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~-tA 
!-!A 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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STP6N25/FI 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

td(on) Turn-on Time Voo= 125 V lo= 3 A 35 50 ns 
tr Rise Time RG =50 n VGs=10V 70 100 ns 

{see test circuit, figure 3) 

{di/dt)on Turn-on Current Slope Voo= 200 V lo= 6 A 220 A/JlS 
RG =50 Q VGs=10V 
{see test circuit, figure 5) 

Og Total Gate Charge Voo = 200 V lo= 6 A VGs=10V 20 30 nC 
Ogs Gate-Source Charge 6 nC 
Ogd Gate-Drain Charge 7 nC 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

tr(Voff) Off-voltage Rise Time Voo = 200 V lo= 6 A 40 60 ns 
It Fall Time RG =50 n VGs=10V 25 35 ns 
tc Cross-over Time {see test circuit, figure 5) 70 100 ns 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

I so Source-drain Current 6 A 
lsoM{•) Source-drain Current 24 A 

(pulsed) 

Vso {*) Forward On Voltage lso = 6 A VGs = 0 1.5 v 
trr Reverse Recovery I so= 6 A di/dt = 100 A/JlS 180 ns 

Time Voo = 100 V T1 = 150 °C 
Orr Reverse Recovery {see test circuit, figure 5) 1.1 JlC 

Charge 
IRRM Reverse Recovery 12 A 

Current . 
0 (*)Pulsed. Pulse duration- 300 !IS, duty cycle 1.5 Yo 

(•) Pulse width limited by safe operating area 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATI220 

10 (A) 
GC51 630 . 

...... 
,$- ( '· 'I 1 0JLS 

E v 
~ ~~ 1 OOJLS «-" 

,$- /' 
10 1,~ ."i' 

·=.,.~<).' 
101, 

10°, 

v ' v I 1ms / D.C. OPERATION ' 
10ms 
100ms 

I IIIII 

I IIIII . . '' • . '' . . . 
10 1 102 Vos {V) 

1--t-:.-H~~"'t+t-ttr..:"'-"<t--,._.,ft+HH<--+-H 1 OOJLS 

/ D.C. OPERATION'\ ~~ 1 ms 

10°,~-~~-~ ' !Oms 
• lOOms 

' Is • l--+--t--++++Ht--++-l-+t+ltt---'~"'f-'-1'-rll-rrnl111 
1 o-• '-+-.Y.-'-;1-J,!ll--!-...l...JU-±-'-!"---!I..LL. 1~,.,_11~.~~1 

10° ' ' ' 'to' 2 ' ' '102 2 v0 ; (v) 
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STP6N25/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 

GC51 570 
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STP6N25/FI 

Turn-on Current Slope 

di /dt 
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Fig. 1: Unclamped Inductive Load Test Circuits 

SC05970 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Voo 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 

3.3 
l'r 

STP6N25/FI 

Fig. 2: Unclamped Inductive Waveforms 

V(BR)DSS 

Voo 

SCDS9BO 

Fig. 4: Gate Charge Test Circuit 
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STP6N50 
STP6N50FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP6N50 500 v < 1.1 Q 6A 
STP6N50FI 500 v < 1.1 Q 3.8 A 

TYPICAL Ros(on) = 0.93 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (Vos = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

Vos Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vrso lnsulatron Withstand Voltage (DC) 

Tstg Storage Temperature 

Tr Max. Operating Junction Temperature 
(•) Pulse w1dth ilm1ted by safe operatmg area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP6N50 STP6N50FI 

500 v 
500 v 
± 20 v 

6 3.8 A 

3.8 2.4 A 

24 24 A 

100 40 w 
0.8 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/7 
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STP6N50/FI 

THERMAL DATA 

T0-200 IISOWATT220 

RthJ·case Thermal Resistance Junction-case Max 1.25 I 3.12 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 6 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 300 
(starting Tj = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 7 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 3.8 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 llA VGs = 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±20V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 2 3 4 

Ros(on) Static Drain-source On VGs = 10V lo = 3 A 0.93 1.1 
Resistance VGs=10V lo = 3 A Tc = 1 00°C 2.2 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 6 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 3 A 2.5 4.5 
Transconductance 

CIS$ Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 800 1100 
Coss Output Capacitance 140 190 
Crss Reverse Transfer 60 80 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

[.tA 
llA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 250 V lo = 3 A 
tr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 400 V Ia = 6 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 6 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 400 V Ia = 6 A 
It Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 6 A VGs = 0 

!rr Reverse Recovery I so= 6 A dildt = 1 00 AillS 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (x) Pulsed. Pulse duration= 300 ~s. duty cycle 1.5 Yo 
(•) Pulse Width hm1ted by safe operating area 

STP6N50/FI 

Min. Typ. Max. Unit 

40 55 ns 
110 150 ns 

85 A illS 

55 75 nC 
9 nC 

26 nC 

Min. Typ. Max. Unit 

115 160 ns 
35 50 ns 
165 220 ns 

Min. Typ. Max. Unit 

6 A 
24 A 

1.6 v 
550 ns 

6.9 11c 

25 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATI220 

10 (A) 

2 

-I 
10. 

' 
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~ "'\ v ' ~~ 
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STP6N50/FI 

Thermallmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP6N50/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 

v, 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Voo 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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STP6N60FI 
N-CHANNELENHANCEMENTMODE 

POWER MOS TRANSISTOR 

TYPE 

STP6N60FI 

• TYPICAL Ros(on) = 1 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at T c = 25 °C 

Ia Drain Current (continuous) at T c = 100 °C 

I oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operattng area 

May 1993 

ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

600 v 
600 v 
± 20 v 
3.8 A 

2.4 A 

24 A 

40 w 
0.32 W/°C 

2000 v 
-65 to 150 oc 

150 oc 
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STP6N60FI 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 3.12 
RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
RthJ·amb Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, S < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, S < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 f!A VGs = 0 600 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 f!A 2 

Res( on) Static Drain-source On VGs = 10V lo= 3 A 
Resistance VGs= 10V lo= 3 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 6 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gts (*) Forward Vos > lo(on) X Ros(on)max lo= 3 A 2 
Transconductance 

c, •• Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

6 

370 

17 

3.7 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

1 1.2 
2.4 

Typ. Max. 

4.8 

1150 1500 
160 240 
75 110 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f!A 
f!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 300 V lo= 3 A 
tr Rise Time RG =50 Q VGs = 10 V 

(see test circuit, f1gure 3) 

(di!dt)on Turn-on Current Slope Voo= 480 V lo= 6 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 480 V lo = 6 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo= 480 V lo= 6 A 
It Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ('-) Forward On Voltage lso = 6 A VGs = 0 

trr Reverse Recovery lso = 6 A di!dt = 100 A!(lS 
Time Voo = 100 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (•) Pulsed. Pulse durat1on- 300 J.lS, duty cycle 1.5 Yo 
(•) Pulse w1dth l1m1ted by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STP6N60FI 

Typ. Max. Unit 

50 65 ns 
140 175 ns 

240 Al(lS 

78 98 nC 
8 nC 

41 nC 

Typ. Max. Unit 

100 125 ns 
27 34 ns 
145 180 ns 

Typ. Max. Unit 

3.8 A 
24 A 

2 v 
750 ns 

13.5 (lC 

38 A 

3/7 ------------ s=.,, ~~tm~":oo~~ ------------
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STP6N60FI 

Derating Curve Output Characteristics 

GC36 380 

) 

Vcs =10V-~ 
8 

6V ~ 

~ 
5.5V 

~ 
~ 

/ sv 

1..? / 
4 

l/ 
/ 4.5V 

/ 4V 

0 40 80 120 0 

Transfer Characteristics Transconductance 

GC24180 GC3507 0 

10 (A) I I I 

10 
Vos >I D(on) xR DS(on mox 

12 

I TJ =-40"C 

I 
I 
I V05 -25V 

I 

8 
,.,.. TJ =25 'C 

v ....... 
T, 125 'C 

/ 
v ,..,. 
v 

10 

8 

I 
I 

4 

2 

/ 
]./. 
'/) 

h 

4 

2 

I} y 

0 2 4 8 0 4 8 10 12 r,(A) 

Static Drain-source On Resistance Gate Charge vs Gate-source Voltage 

) Ros(on 
( []) 

GC24190 GG2 4200 

I Vcs (V) 

Vcs= 1 OV 
2.0 I 

I 

10 

8 

1.5 - 6 I Vos =4BOV ----1.0 I 
I 

4 

0.5 II lo=6A 

1/ 
2 

0 4 B 12 16 10 (A) 0 20 40 60 so 1 oo o,(nC) 

4/7 
---------------------------- ~~~~~~~~:~~~~ ----------------------------
888 



Capacitance Variations 
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STP6N60FI 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

D.U.T. 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STP7N20 
STP7N20FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP7N20 200 v < 0.65 Q 7A 
STP7N20FI 200 v < 0.65 Q 4A 

TYPICAL Ros(on) = 0.55 Q 

a AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kO) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Ti Max. Operating Junction Temperature 
(•) Pulse w1dlh l1m1led by safe operat1ng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

'~ 
~ 

s (3) 

Value Unit 

STP7N20 STP7N20FI 

200 v 
200 v 
± 20 v 

7 4 A 

4 2 A 

28 28 A 

70 30 w 
0.56 0.24 W/°C 

- 2000 v 
-65to150 oc 

150 oc 

1/7 
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STP7N20/FI 

THERMAL DATA 

T0-220 J1SOWATT220 

Rthj·case Thermal Resistance Junction-case Max 1.79 I 4.17 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 7 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 30 
(starting T1 ; 25 °C, Ia; IAR, Vaa; 50 V) 

EAR Repetitive Avalanche Energy 7 

(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 4 
(Tc; 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)ass Dram-source Ia; 250 JlA VGs; 0 200 
Breakdown Voltage 

loss Zero Gate Voltage Vos; Max Rating 250 
Dra1n Current (VGs; 0) Vas= Max Rating x 0.8 Tc; 125 °C 1000 

IGss Gate-body Leakage VGs; ± 20 V ± 100 
Current (Vas; 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vas; VGs Ia; 250 JlA 2 3 4 

Ras(on) Static Drain-source On VGs; 10V lo; 3.5 A 0.55 065 
Resistance VGs; 10V Ia; 3.5 A Tc; 1 00°C 1.3 

ID(on) On State Dram Current Vas> lo(on) X Ros(on)max 7 
VGs;10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

grs (<) Forward Vos > lo(on) X Ros(on)max Ia; 3.5 A 1.8 3.8 
Transconductance 

CISS Input Capacitance Vos; 25 V f; 1 MHz VGs; 0 460 600 
Coss Output Capacitance 90 120 
Crss Reverse Transfer 20 30 

Capacitance 

894 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

JlA 
JlA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 100 V lo = 3.5 A 
tr Rise Time RG =50 !2 VGs=10V 

(see test circuit, figure 3) 

(dr/dt)on Turn-on Current Slope Voo = 160 V lo= 7 A 
RG =50 !2 VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo=160V lo= 7 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drarn Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Volf) Off-voltage Rise Time Voo=160V lo= 7 A 
tr Fall Trme RG =50 !2 VGs = 10 V 
tc Cross-over Trme (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drarn Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•:·) Forward On Voltage lso = 7 A VGs = 0 

trr Reverse Recovery lso = 7 A dildt = 1 00 AIJ.IS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(') Pulsed Pulse duratiOn = 300 J.lS, duty cycle 1 5 % 
(•) Pulse Width hm1ted by safe operating area 

STP7N20/FI 

Min. Typ. Max. Unit 

30 45 ns 
70 100 ns 

155 A/J.IS 

20 30 nC 
6 nC 
8 nC 

Min. Typ. Max. Unit 

40 60 ns 
30 45 ns 
70 105 ns 

Min. Typ. Max. Unit 

7 A 
28 A 

1.5 v 
170 ns 

1 J.!C 

12 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

GC29420 GC294JO 
10 (A) 10 (A) . . 
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STP7N20/FI 

Thermallmpedeance For T0-220 Thermal impedance For ISOWATT220 

GC20930 
K 

~ 

' 
0 0.5 

I 

II lv 
0.2 1!/.: I 

' 
~ 

I 

0 1 :; I :-..---. 
0.05 

0.0 Zth k RlhJ e 

o t,/r 
0.01 __ll_ll_ 

SINGLE PULSE 

111111111111111 

~ 

Derating Curve For T0-220 Derating Curve For ISOWATT220 

Ptot (W) 
GC2012D 

30 

20 

t 0 

' ' ' ' 0 50 tOO 0 50 tOO 

Output Characteristics Transfer Characteristics 

GC29270 GC29280 
) Yos tOVH- 8V 10 (A) 

W'?v 
§ 

/} 

w 6V 

to 

8 
I 

I 
I 

12 

to 

I! 
II 

6 

r; 
5V - 1-II 

/1 4V - 1-

4 

2 

I 
1/ V05 =25V -

I 

0 5 t 0 15 20 25 V05 (V) 2 4 8 10 Yes (V) 

4/7 
---------------------------~~~~;~~v~:~~J~ ----------------------------
896 



Transconductance 
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STP7N20/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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STP8NA50 
STP8NA50FI 

N - CHANNEL ENHANCEMENT MODE 
FAST POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP8NA50 500 v < 0.85 Q SA 
STP8NA50FI 500 v < 0.85 Q 4.5 A 

a TYPICAL Ros(on) = 0.68 Q 

a ± 30V GATE TO SOURCE VOLTAGE RATING 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 1 00°C 
a LOW INTRINSIC CAPACITANCES 
a GATE GHARGE MINIMIZED 
a REDUCED THRESHOLD VOLTAGE SPREAD 

DESCRIPTION 
This series of POWER MOSFETS represents the 
most advanced high voltage technology. The 
optimized cell layout coupled with a new 
proprietary edge termination concur to give the 
device low Ros(on) and gate charge, unequalled 
ruggedness and superior switching performance. 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
• DC-AC CONVERTERS FOR WELDING 

EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLIES AND MOTOR DRIVE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain-gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

May 1993 

ADVANCE DATA 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

·~ 
b 

s (3) 

Value Unit 

STP8NA50 STP8NA50FI 

500 v 
500 v 
± 30 v 

8 4.5 A 

5.3 3 A 

32 32 A 

125 40 w 
1 0.32 W/°C 

- 2000 v 
-65 to 150 oc 

150 oc 

1/3 
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STP8NA50/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1 I 3.12 

Rth)·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

Tl Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 8 
(pulse width limited by T1 max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 350 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 11 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.3 
(Tc = 100 °C, pulse width limited by T1 max, 1i < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 llA VGs= 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs = ± 30 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGs(th) Gate Threshold Voltage Vas= VGs lo= 250 11A 2.25 3 3.75 

Ros(on) Static Drain-source On VGs = 10V lo= 4 A 0.68 0.85 
Resistance VGs = 10V lo= 4 A Tc = 100°C 1.7 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 8 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 4 A 4.5 6.8 
Transconductance 

CISS Input Capacitance Vos= 25 V f = 1 MHz VGs= 0 1200 
Coss Output Capacitance 190 
Crss Reverse Transfer 55 

Capacitance 

902 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

I! A 
11A 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 250 V lo= 4 A 
t, Rise Time RG=4.7Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo = 400 V lo = 8 A 
RG = 47 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 400 V lo = 8 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

t,(Voff) Off-voltage Rise Time Voo= 400 V lo = 8 A 
It Fall Time RG = 47 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 8 A VGs = 0 

t" Reverse Recovery I so= 8 A dildt = 1 00 A/11s 
Time Voo =50 V T1 = 150 °C 

Q" Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(*)Pulsed. Pulse duratron = 300 f!S, duty cycle 1.5% 
(•) Pulse wrdth lrmrted by safe operatrng area 

STP8NA50/FI 

Min. Typ. Max. Unit 

18 ns 
26 ns 

240 A ills 

53 nC 
8 nC 

25 nC 

Min. Typ. Max. Unit 

75 ns 
25 ns 
115 ns 

Min. Typ. Max. Unit 

8 A 
32 A 

1.6 v 
440 ns 

5.5 11c 

25 A 
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STP8N50X~ 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE 

STP8N50XI 

c TYPICAL Ros(on) = 0.74 Q 

c AVALANCHE RUGGED TECHNOLOGY 
c 100%AVALANCHE TESTED 
c REPETITIVE AVALANCHE DATA AT 1 00°C 
~ LOW INPUT CAPACITANCE 
~ LOW GATE CHARGE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
~ HIGH CURRENT, HIGH SPEED SWITCHING 
~ SWITCH MODE POWER SUPPLIES (SMPS) 
a CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operat1ng area 

May 1993 

2 

ISOWATT221 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

500 v 
500 v 
± 20 v 
4.5 A 

3 A 

18 A 

35 w 
0.28 W/°C 

4000 v 
-65 to 150 oc 

150 oc 
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STP8N50XI 

THERMAL DATA 

Rthj-case Thermal Resistance Junction-case Max 3.57 
Rthj·amb Thermal Resistance Junction-ambrent Max 60 
Rthj-amb Thermal Resistance Case-sink Typ 0.5 

Tr Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 50 V) 

EAR Repetitive Avalanche Energy 
(pulse width lrmited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)OSS Drain-source lo=25011A VGs = 0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs=±20V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 4 A 
Resistance VGs= 10V lo = 4 A Tc = 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 4.5 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo= 4 A 4 
Transconductance 

Ctss Input Capacitance Vos=25V I= 1 MHz VGs = 0 
Cass Output Capacitance 
Crss Reverse Transfer 

Capacitance 

4.5 

160 

6 

3 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.74 0.85 
1.7 

Typ. Max. 

6 

1100 1500 
190 240 
80 110 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
11A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 200 V lo= 4 A 
tr Rise T1me RG = 4.7 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 400 V lo= 8 A 
RG =50 Q VGs = 10 V 
(see test cJrcwt, f1gure 5) 

Og Total Gate Charge Voo = 400 V lo= 8 A VGs= 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage R1se Time Voo=400V lo= 8 A 
It Fall Time RG= 4.7 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

50SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (·:) Forward On Voltage I so= 4.5 A VGs = 0 

trr Reverse Recovery lso = 8 A di/dt = 100 A/JlS 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test c1rcuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(•) Pulsed. Pulse duration= 300 JlS, duty cycle 1.5% 
(•) Pulse w1dth limited by safe operating area 

Min. 

Min. 

Min. 

Safe Operating Area Thermal Impedance 

STP8N50XI 

Typ. Max. Unit 

40 50 ns 
35 43 ns 

240 A/JlS 

75 95 nC 
9 nC 

39 nC 

Typ. Max. Unit 

25 32 ns 
25 32 ns 
40 50 ns 

Typ. Max. Unit 

4.5 A 
18 A 

2 v 
700 ns 

12 JlC 

35 A 
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STP8N50XI 

Derating CuNe Output Characteristics 
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Capacitance Variations 

GC22410 

C(pF) 
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STP8N50XI 

Switching Safe Operating Area 

GC22470 

10 (A) 

20 

16 

12 

Rc=50 o 
TJ=tso•c 

8 

Yes =10V 
4 
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Source-drain Diode Forward Characteristics 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

SC0~990 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

~· E' OS 
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Fig. 4: Gate Charge Test Circuit 

IKfl 

Vi ::2QV:::VGMAX 

717 ------------- Iiii ~~~~m~~~:O!~n -------------
911 





STP15N05L 
STP15N05LFI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP15N05L 50 v < 0.15 Q 15 A 
STP15N()5LFI 50 v < 0.15 Q 10 A 

a TYPICAL Ros(on) = 0.115 Q 

a AVALANCHERUGGEDTECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
" LOW GATE CHARGE 
a LOGIC LEVEL COMPATIBLE INPUT 
• 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dra1n-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc.= 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipatiOn at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse 111dth l1m1ted by safe operating area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

'J~ 
s (3) 

Value Unit 

STP15N05L STP15N05LFI 

50 v 
50 v 

±15 v 
15 10 A 

10 7 A 

60 60 A 

70 35 w 
0.47 0.23 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP15N05L/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rth1-case Thermal Resistance Junction-case Max 2.14 I 4.29 

Rth1-amb Thermal Resistance Junction-amb1ent Max 62.5 
Rthc-slnk Thermal Resistance Case-sink Typ 0.5 

Tl Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 15 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 45 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 10 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 10 
(Tc = 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 11A 1 1.6 2.5 

Ros(on) Static Drain-source On VGs = 5 V lo= 7.5 A 0.115 0.15 
Resistance VGs = 5 V lo = 7.5 A Tc = 1 00°C 0.3 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 15 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

grs (<·) Forward Vos > lo(on) X Ros(on)max lo = 7.5 A 5 9 
Transconductance 

CISS Input Capacitance Vos=25V I= 1 MHz VGs = 0 350 500 
Cess Output Capacitance 150 200 
Crss Reverse Transfer 50 80 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

11A 
flA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter I Test Conditions 

td(on) Turn-on Time Voo= 25 V lo = 7.5 A 
tr R1se Time RG =50 Q VGs = 5 V 

(see test c1rcuit, f1gure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V lo = 15 A 
RG =50 Q VGs = 5 V 
(see test Circuit, f1gure 5) 

Og Total Gate Charge Voo=40V lo = 15 A VGs = 5 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr{Voff) Off-voltage R1se T1me Voo=40V lo = 15 A 
It Fall Time RG =50 Q VGs = 5 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (--) Forward On Voltage lso = 15 A VGs = 0 

lrr Reverse Recovery lso= 15A di/dt = 1 00 A/f!S 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

H Pulsed Pulse durat1on = 300 ~s. duty cycle 1 5% 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

STP15N05LIFI 

Min. Typ. Max. Unit 

60 90 ns 
190 270 ns 

120 A/f!S 

12 18 nC 
7 nC 
4 nC 

Min. Typ. Max. Unit 

40 60 ns 
60 90 ns 
110 160 ns 

Min. Typ. Max. Unit 

15 A 
60 A 

1.5 v 
80 ns 

0.18 f!C 

4.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATI220 

GC54420 GC5443Q 

I.L 

' 

102, 
mm 

•I= A· 11o,us 'I= I 

'I- I OO,us 

1016 ms 
6 

' ' Oms 

' 
I OOms 

10', ~ 

' ' ' 
,, 

' 

' 
I I 

1 a·' Ill I I II ... ' 6. ... ' '. 10 I 0 Vos (V) 
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STP15N05LIFI 

Thermal impedance For T0-220 Thermal impedance For ISOWATT220 
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Transconductance 

GCS0850 
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STP15N05L!FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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STP15N06l 
STP15N06l!F~ 

N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP15N06L 60 v < 0.15 Q 15 A 
STP15N0.6LFI 60 v < 0.15 Q 10 A 

TYPICAL Ros(on) = 0.115 Q. 

" AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
" LOW GATE CHARGE 
a LOGIC LEVEL COMPATIBLE INPUT 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
• DC-DC & DC-AC CONVERTERS 
" MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dra1n- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Dram Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipation at Tc = 25 °C 

Derat1ng Factor 

VI SO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junct1on Temperature 
(•) Pulse w1dth llm1ted by safe operating area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

~ 
s (3) 

Value Unit 

STP15N06L STP15N06LFI 

60 v 
60 v 

± 15 v 
15 10 A 

10 7 A 

60 60 A 

70 35 w 
0.47 0.23 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP15N06L/FI 

THERMAL DATA 

T0-220 IISOWATT220 

RthJ-case Thermal Resistance Junction-case Max 2.14 I 4.29 

RthJ-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 15 
(pulse width limited by T1 max, ll < 1%} 

EAs Single Pulse Avalanche Energy 40 
(starting T1 = 25 °C, lo = IAR. Voo = 25 V} 

EAR Repet1t1ve Avalanche Energy 10 
(pulse width limited by T1 max, ll < 1%} 

IAR Avalanche Current, Repet1t1ve or Not-Repet1t1ve 10 
(T c = 100 °C, pulse Width limited by T1 max, ll < 1 %} 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Dram-source lo = 250 J.IA VGs= 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Dram Current (VGs = 0} Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0} 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 11A 1 1.6 2.5 

Ros(on) Static Dram-source On VGs = 5 V lo=7.5A 0.115 0.15 
Resistance VGs = 5 V lo=7.5A Tc = 100°C 0.3 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 15 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*} Forward Vos > lo(on) X Ros(on)max lo = 7.5 A 5 9 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs= 0 350 500 
Cass Output Capacitance 150 200 
Crss Reverse Transfer 50 80 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

JlA 
J.IA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 25 V lo = 7.5 A 
lr Rise Time RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V lo = 15 A 
RG =50 Q VGs = 5 V 
(see test wcu1t, f1gure 5) 

Og Total Gate Charge Voo = 40 V lo = 15 A VGs = 5 V 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise T1me Voo = 40 V lo = 15 A 
It Fall T1me RG =50 Q VGs = 5 V 
tc Cross-over Time (see test circUit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( ) Forward On Voltage lso=15A VGs = 0 

trr Reverse Recovery jlso=15A d 1/dt = 1 00 A/JlS 
T1me Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circUit, f1gure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(' ) Pulsed. Pulse duration = 300 ~s. duty cycle t 5 % 
(•) Pulse Width l1m1ted by safe operat1ng area 

STP15N06L!FI 

Min. Typ. Max. Unit 

60 90 ns 
190 270 ns 

120 A/JlS 

12 18 nC 
7 nC 
4 nC 

Min. Typ. Max. Unit 

40 60 ns 
60 90 ns 
110 160 ns 

Min. Typ. Max. Unit 
I 

15 A 

I 
60 A 

1.5 v 
80 ns 

0.18 pC 

4.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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1111 II·,, 
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STP15N06L!FI 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP15N06L/FI 

Turn-on Current Slope 

di /dt 
(A/tLs) 
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Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 
JLF JL F 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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STP18N10 
STP18N10FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP18N10 100 v < 0.14 Q 18 A 
STP18N10FI 100 v < 0.14 Q 11 A 

TYPICAL Ros(on) = 0.095 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operat1ng area 

June 1g93 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

Value Unit 

STP18N10 STP18N10FI 

100 v 
100 v 
± 20 v 

18 11 A 

12 7 A 

72 72 A 

90 40 w 
0.6 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP18N1 0/FI 

THERMAL DATA 

T0-220 I I SOW A TT220 

RthJ·Case Thermal Resistance Junction-case Max 1.67 I 3.75 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc·slnk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 18 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 80 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 20 
(pulse width limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 12 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±20V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 !-LA 2 2.9 4 

Ros(on) Static Drain-source On VGs = 1 OV lo = 9 A 0.095 0.14 
Resistance VGs= 10V lo = 9 A Tc = 100°C 0.28 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 18 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g1s ('·) Forward Vos > lo(on) X Ros(on)max lo = 9 A 5 9 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 650 900 
Cess Output Capacitance 180 250 
Crss Reverse Transfer 40 60 

Capacitance 

930 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!-LA 
!-LA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td{on) Turn-on Time Voo = 36 V lo = 9 A 
lr Rise Time RG = 15 Q VGs=10V 

(see test circUit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo = 18 A 
RG = 15 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 80 V lo = 18 A VGs = 10 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr{Voll) Off-voltage Rise Time Voo = 80 V lo = 18 A 
tt Fall Time RG = 15 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso=18A VGs = 0 

trr Reverse Recovery lso= 18 A di!dt = 1 00 A/11s 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

0 (•) Pulsed. Pulse dura!lon- 300 ).lS, duty cycle 1 5 Yo 
(•) Pulse Width hm1ted by safe operatmg area 

STP18N1 0/FI 

I Min. Typ. Max. Unit 

20 30 ns 
130 185 ns 

180 A illS 

27 40 nC 
9 nC 

11 nC 

Min. Typ. Max. Unit 

55 80 ns 
45 65 ns 

100 145 ns 

Min. Typ. Max. Unit 

18 A 
72 A 

1.6 v 
100 ns 

0.4 !iC 

8 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

Ia (A ) 

2 

1 a', 
'= 

-
-
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8 
6 
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:f v 
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II 
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I 00}1S 

lms 

I Oms 
100 ms 

1 a·' , 
1 o-1 4 61 oo z 4 s1 o 1 2 4 61 o2 z 
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STP18N1 0/FI 

Thermal lmpedeance For T0-220 
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Transconductance 

GC50090 
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STP18N1 0/FI 

Turn-on Current Slope 

di /dt 
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Fig. 1: Undamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Undamped Inductive Waveforms 
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STP20N06 
STP20N06FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP20N06 60 v < 0.085 Q 20 A 
STP20N06FI 60 v < 0.085 Q 13 A 

a TYPICAL Ros(on) = 0.06 Q 

a AVALANCHE RUGGED TECHNOLOGY 
a 1 00% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse wtdth ltmtted by safe operattng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

'~ 
~ 

s (3) 

Value Unit 

STP20N06 STP20N06FI 

60 v 
60 v 

± 20 v 
20 13 A 

14 9 A 

80 80 A 

80 35 w 
0.53 0.23 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP20N06/FI 

THERMAL DATA 

T0-220 ltSOWATT220 

RthJ·Case Thermal Resistance Junction-case Max 1.88 I 4.29 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
RthC·Sink Thermal Resistance Case-sink Typ 0.5 

T1 Max1mum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 20 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 80 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 20 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 14 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)ass Drain-source la=250flA VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vas= Max Rating 250 
Drain Current (VGs = 0) Vas= Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vas= 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vas= VGs Ia = 250 11A 2 2.9 4 

Ras(on) Static Drain-source On VGs = 10V Ia = 10 A 0.06 0.085 
Resistance VGs= 10V Ia = 10 A Tc = 1 00°C 0.17 

Ia( on) On State Drain Current Vas > la(on) X Ras(on)max 20 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g,, (*) Forward Vas> la(on) X Ras(on)max Ia= 10 A 6 9 
Transconductance 

CISS Input Capacitance Vas=25V f = 1 MHz VGs = 0 520 700 
Cass Output Capacitance 250 350 
Crss Reverse Transfer 80 120 

Capacitance 

938 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

flA 
flA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



STP20N06/FI 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 30 V lo = 3 A 
lr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 40 V lo = 20 A 
RG =50 Q VGs = 10 V 
(see test circuit, figure 5) 

Min. Typ. Max. 

45 65 
65 95 

240 

Og Total Gate Charge Voo = 40 V lo = 20 A VGs= 10 V 22 30 
Ogs Gate-Source Charge 11 
Ogd Gate-Drain Charge 7 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

tr(Voff) Off-voltage Rise Time Voo= 40 V lo = 20 A 80 120 
It Fall Time RG =50 Q VGs = 10 V 60 90 
lc Cross-over Time (see test circuit, figure 5) 140 210 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. Typ. Max. 

I so Source-drain Current 20 
lsoM(•) Source-drain Current 80 

(pulsed) 

Vso (•) Forward On Voltage lso = 20 A VGs = 0 1.6 

lrr Reverse Recovery I so= 20 A d1/dt = 1 oo Ai~s 85 
Time Voo=15V TJ = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 0.13 
Charge 

IRRM Reverse Recovery 
Current 

0 (·)Pulsed Pulse duration- 300 ps, duty cycle 1 5 Yo 
(•) Pulse width lrmrted by safe operatrng area 

Safe Operating Areas For T0-220 

GC27430 

ID(A)siiiiBII!I 

>r-rrHTI~~~~-+++Hffi~-r~ 

10 1 ~,~~~~~~-7~~~~~ 
I 0-l V0: (v) 

3 

Safe Operating Areas For ISOWATT220 

~~~~~~~~~~lms F- II 10ms 
D.C. OPERATION I OOms 

Is 

Unit 

ns 
ns 

A/~s 

nC 
nC 
nC 

Unit 

ns 
ns 
ns 

Unit 

A 
A 

v 
ns 

~c 

A 
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STP20N06/FI 

Thermallmpedeance For T0-220 Thermal impedance For ISOWATT220 

GC20930 
K 

6 0.5 

II / 
0.2 /, 

0 1 1--' ~ -0.05 

0.0 
I z," k RthJ c 

6= !0/T 
-:b r- 0.01 _nn_ 
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1111111 _11111111 
~ 

Derating Curve For T0-220 Derating Curve For JSOWATT220 

Ptot (W) 
GC27 00 ' 

\. 
30 

20 
1\. 

\. 
\. 

10 

\. 
\. 
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Output Characteristics Transfer Characteristics 

GC27261 GC27 70 2 

) _lgy -V05 =10V 10 (A ) 

BV 
25 25 I 

7v-20 I 20 

15 I 
I 15 

6V f--
II 10 

J 
I 

10 

SV 1---
I/ 

5 
V05 =25V 

7 5 

4V 

0 5 10 15 20 Vos (V) 0 4 8 10 VGs (V) 
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Transconductance 

GC27280 

V05 =15V 

12 
// 

v:: /(soc 
TJ =-40°C/ ~ v /"" 

~ v v v,50 °C 

# / v 

~ / 
4 

r 
0 4 12 10 (A) 

Gate Charge vs Gate-source Voltage 

GCZ7J10 

Yos (V) I 
10 

Yos=40V 

I 
8 I 

/_ 
v 6 

4 I 
lo -20A 

2 I 
J 

I 
0 5 10 15 20 0 9 (nC) 

Normalized Gate Threshold Voltage vs 
Temperature 
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r-. 

-50 
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~ 
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......... r--.. 
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' 

100 

STP20N06/FI 

Static Drain-source On Resistance 

Ros(on 
(mfl) 

GC27290 
) 

I 
v05= I ov 

I / 
62 

I/ 
v 60 

./ 
v 

v v 58 

-,__ 
56 

54 
0 4 8 12 16 10 (A) 

Capacitance Variations 

GC27320 
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" r-. -600 
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['.. 
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I 
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STP20N06/FI 

Turn-on Current Slope 

di /dt 
(A/p. s) 

350 

310 

270 

230 

190 

150 

\ 

\ 

0 20 

Cross-over Time 

fc (ns) 

200 

160 

120 

80 v 
40 

I\ 

4a 

/ 
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sa 

// 

0 20 40 60 
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/ 
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/ 
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Fig. 1: Undamped Inductive Load Test Circuits 

2200 3.3 
J-LF J-L F 

O.U T. 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Voo 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 

3 3 1000 
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STP20N06/FI 

Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE 

STP20N10 

~ TYPICAL Ros(on) = 0.09 Q 

~ AVALANCHE RUGGED TECHNOLOGY 
~ 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage {VGs = 0) 

VoGR Drain- gate Voltage {RGs = 20 kn) 

VGs Gate-source Voltage 

lo Dram Current {continuous) at T c = 25 °C 

lo Drain Current {continuous) at Tc = 100 °C 

1oM{•) Drain Current (pulsed) 

Ptot Total Dtsstpation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

TJ Max. Operating Junctton Temperature 
(•) Pulse wtdlh hmtted by safe operatmg area 

June 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

'~ 
b 

s (3) 

Value Unit 

100 v 
100 v 
± 20 v 
20 A 

14 A 

80 A 

105 w 
0.7 W/°C 

-65 to 175 oc 

175 oc 

1/7 
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STP20N10 

THERMAL DATA 

RthJ-case Thermal Resistance Junction-case Max 1.43 
RthJ-amb Thermal Reststance Junction-ambient Max 62.5 
RthJ-amb Thermal Resistance Case-sink Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Dratn Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 

IGSS Gate-body Leakage VGs=±20V 
Current (Vos = 0) 

ON(•:) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 f!A 2 

Ros{on) Static Drain-source On VGs = 10V lo = 10 A 
Resistance VGs= 10V lo = 10 A Tc = 1 00°C 

lo{on) On State Drain Current Vos > lo{on) X Ros{on)max 20 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s (-:·) Forward Vos > lo{on) X Ros{on)max lo = 10 A 7 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

946 

20 

60 

15 

14 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.09 0.12 
0.24 

Typ. Max. 

12 

800 1100 
200 300 
40 60 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

11A 
flA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 30 V lo= 3 A 
lr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo= 80 V lo = 20 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo = 80 V lo = 20 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. 

tr(Voff) Off-voltage Rise Time Voo = 80 V lo = 20 A 
It Fall Time RG =50 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

I so Source-dratn Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (· ) Forward On Voltage lso = 20 A VGs = 0 

lrr Reverse Recovery I so= 20 A di/dt = 1 00 A/)ls 
Time Voo = 20 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( •) Pulsed Pulse durat1on - 300 IJS, duty cycle 1.5 Yo 
(•) Pulse width limited by safe operating area 

Safe Operating Areas 

) 

1 o'. 
• 

10 '. 
6 

2 

6 
4 

2 
1 

~ 
I= 
f-

/ 

of v iii ~ 

«-""~ ,, 

D.C. OPERATION 

I I 

I I 

I I I 

GC29720 

IIIII 

111111111 

10/.LS 

lOO,u.s 

tms 

\Oms 
tOOms 

4 6 8 

Vos (v) 

Thermal Impedance 

K 

6 0.5 I 

I 

II y 
0.2 ~ 
0 1 .... ~ I-- I 
0.05 

0.0 
: 
I 
I 

1. r- 0.01 

SINGLE PULSE 

1111111111111111 

STP20N10 

Typ. Max. Unit 

25 35 ns 
75 110 ns 

300 A/)ls 

30 45 nC 
9 nC 

11 nC 

Typ. Max. Unit 

70 100 ns 
55 80 ns 
130 185 ns 

Typ. Max. Unit 

20 A 
80 A 

1.6 v 
125 ns 

0.44 )lC 

7 A 

CC2C930 

" I 
I 

I 

; Zth k RthJ c 

I ii~ t,/T 

i _n_n_ 
I~ 

1 o- 1 t, (s) 
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STP20N10 

Derating Curve 
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Capacitance Variations 

GC29590 
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STP20N10 

Switching Safe Operating Area 

GC2.9780 

10 (A) 

80 
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20 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STP20N10L 
STP20N1 OlFI 

N -CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP20N10L 100 v < 0.12 Q 20 A 
STP20N10LFI 100 v < 0.12 Q 12 A 

TYPICAL Ros(on) = 0.09 Q 
• AVALANCHERUGGEDTECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• LOGIC LEVEL COMPATIBLE INPUT 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
• REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dra1n-source Voltage (Vcs = 0) 

VocR Dra1n- gate Voltage (Res = 20 k!.1) 

Vcs Gate-source Voltage 

lo Drain Current (contmuous) at Tc = 25 °C 

lo Dram Current (contmuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipatiOn at Tc = 25 °C 

Derat1ng Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse Width llm1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

0 

,,,Q]) 
~ 

s (3) 

Value 

STP20N10L STP20N1 OLFI 

100 

100 

± 15 

20 12 

14 8 

80 80 

105 40 

0.7 0.27 

- 2000 

-65 to 175 

175 

Unit 

v 
v 
v 
A 

A 

A 

w 
W/°C 

v 
oc 

oc 
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STP20N1 OL/FI 

THERMAL DATA 

T0-220 /ISOWATT220 

RthJ-case Thermal Res1stance Junct1on-case Max 1.43 I 3.75 

Rthj-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repet1t1ve or Not-Repetitive 
(Tc = 100 °C, pulse w1dth limited by T1 max, o < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Dra1n-source lo = 250 11A VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (VGs = 0) Vos = Max Ratmg x 0.8 Tc= 125°C 

IGss Gate-body Leakage VGs=±15V 
Current (Vos = 0) 

Symbol Parameter Test Conditions Min. 

VGS(Ih) Gate Threshold Voltage Vos = VGs lo= 250 11A 1 

Ros(on) Stat1c Dra1n-source On VGs = 5 V lo = 10 A 
Resistance VGs = 5 V lo = 10 A Tc = 1 00°C 

lo(on) On State Dram Current Vos > lo(on) X Ros(on)max 20 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs ("·) Forward Vos > lo(on) X Ros(on)max lo = 10 A 10 
Transconductance 

Ctss Input Capacitance Vos=25V I= 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

2/7 -------------- Eii ~~~~m~~:~~~I~ 
954 

20 

120 

30 

14 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

1.6 2.5 

0.09 0.12 
0.24 

Typ. Max. 

16 

1200 1500 
250 350 
60 90 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!lA 
)JA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on T1me Voo= 30 V lo = 10 A 
lr Rise T1me RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/d!)on Turn-on Current Slope Voo= 80 V lo = 20 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo=80V lo = 20 A VGs = 5 V 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se T1me Voo= 80 V lo = 20 A 
If Fall Time RG =50 Q VGs = 5 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 20 A VGs = 0 

trr Reverse Recovery I so= 20 A dildt = 1 00 A/f!S 
T1me Voo =50 V T1 = 150 °C 

Orr Reverse Recovery (see test Circuit, f1gure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed. Pulse duration- 300 ~s. duty cycle 1 5 Vo 
(•) Pulse w1dth l1m1ted by safe operatmg area 

STP20N1 OLIFI 

Min. Typ. Max. Unit 

50 70 ns 
140 200 ns 

140 A/f!S 

22 30 nC 
6 nC 
12 nC 

Min. Typ. Max. Unit 

80 110 ns 
80 110 ns 
160 220 ns 

Min. Typ. Max. Unit 

20 A 
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STP20N10L/FI 

Thermal lmpedeance For T0-220 
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Transconductance 
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STP20N1 OL/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP21N05l 
STP21 NOSLFI 

N -CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Res( on) lo 

STP21N05L 50 v < 0.085 D. 21 A 
STP21 N0.5LFI 50 v < 0.085 D. 14 A 

TYPICAL Ros(on) = 0.065 Q 

a AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a LOGIC LEVEL COMPATIBLE INPUT 
a 175 °C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS,"AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage {VGs = 0) 

VaGR Drain- gate Voltage (RGs = 20 kD.) 

VGs Gate-source Voltage 

Ia Dram Current (continuous) at Tc = 25 °C 

Ia Dram Current (continuous) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total DISSipation at Tc = 25 °C 

Derating Factor 

VJSO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operatmg JunctiOn Temperature 
(•) Pulse w1dth hm1ted by safe operatmg area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP21N05L STP21 N05LFI 

50 v 
50 v 

±15 v 
21 14 A 

14 9 A 

84 84 A 

80 35 w 
0.53 0.23 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP21 N05L!FI 

THERMAL DATA 

T0-220 jiSOWATT220 

Rth]-case Thermal Resistance Junction-case Max 1.88 I 4.29 

RthJ·amb Thermal Resistance Junction-ambient Max 62 5 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.5 

T1 Max1mum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 21 
(pulse width limited by T1 max, o < 1%) 

EAs S1ngle Pulse Avalanche Energy 80 
(starting T1 = 25 °C, lo = IAR. Voo = 25 V) 

EAR Repetitive Avalanche Energy 20 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 14 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V{SR)DSS Drain-source lo=250f.!A VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS{th) Gate Threshold Voltage Vos = VGs lo = 250 f.! A 1 1.6 2.5 

Ros{on) Stat1c Drain-source On VGs = 5 V lo=10.5A 0.065 0.085 
Res1stance VGs = 5 V lo = 10.5 A Tc = 100°C 0.17 

lo{on) On State Drain Current Vos > lo(on) X Ros(on)max 21 
VGs= 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (•:•) Forward Vos > lo(on) X Ros(on)max lo = 10.5 A 6 15 
Transconductance 

C1ss Input Capacitance Vos=25V I= 1 MHz VGs = 0 700 1000 
Cess Output Capacitance 250 350 
Crss Reverse Transfer 70 100 

Capacitance 

2/7 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f.! A 
!lA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHi.RACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 30 V lo=10.5A 
t, Rise Time RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V lo = 21 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Min. Typ. 

65 
370 

130 

Og Total Gate Charge Voo = 40 V lo = 21 A VGs = 5 V 18 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo= 40 V lo = 21 A 
It Fall T1me RG =50 Q VGs = 5 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 21 A VGs = 0 

trr Reverse Recovery I so= 21 A d1/dt = 1 00 A/J.IS 
T1me Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test Circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed Pulse duration= 300 ~s. duty cycle 1 5 y, 
(•) Pulse Width l1m1ted by safe operat1ng area 

6 
10 

Min. Typ. 

70 
100 
180 

Min. Typ. 

65 

0.13 

4 

Safe Operating Areas Safe Operating Areas 
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STP21 N05LIFI 

Thermallmpedeance For T0-220 Thermal impedance For ISOWATI220 
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Transconductance 
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STP21 NOSL/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP21N06L 
STP21 N06LFI 

N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP21N06L 60 v < 0.085 Q 21 A 
STP21 N06LFI 60 v < 0.085 Q 14 A 

TYPICAL Ros(on) = 0.065 0 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• LOGIC LEVEL COMPATIBLE INPUT 
• 175 °C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-sou~ce Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drarn Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Dratn Current (pulsed) 

Ptot Total Disstpatton at Tc = 25 °C 

Derating Factor 

Vtso lnsulatton Wtthstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse w1dth limited by safe operat1ng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

0 

0~ 
s (3) 

Value 

STP21N06L STP21 N06LFI 

60 

60 

±15 

21 14 

14 9 

84 84 

80 35 

0.53 0.23 

- 2000 

-65 to 175 

175 

Unit 

v 
v 
v 
A 

A 

A 

w 
W/°C 

v 
oc 

oc 
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STP21 N06L/FI 

THERMAL DATA 

T0-220 IISOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1.88 I 4.29 

Rthj-amb Thermal Resistance Junct1on-amb1ent Max 62.5 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 21 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 80 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 20 
(pulse width limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 14 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 (.lA Vas= 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (Vas= 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

loss Gate-body Leakage Vos=±15V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

Vos(thl Gate Threshold Voltage Vos =Vas lo=250(.1A 1 1.6 2.5 

Ros(on) Static Drain-source On Vas= 5 V lo= 10.5A 0.065 0.085 
Resistance Vas= 5 V lo= 10.5A Tc = 1 00°C 0.17 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 21 
Vos=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

grs (*) Forward Vos > lo(on) X Ros(on)max lo= 10.5 A 6 15 
Transconductance 

C1ss Input Capacitance Vos = 25 V f = 1 MHz Vas= 0 700 1000 
Cass Output Capacitance 250 350 
Crss Reverse Transfer 70 100 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

(.lA 
(.lA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 30 V lo=10.5A 
lr Rise Time RG =50 Q VGs = 5 V 

(see test c1rcu1t, figure 3) 

(di/dl)on Turn-on Current Slope Voo= 40 V lo = 21 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 21 A VGs = 5 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage R1se Time Voo= 40 V lo = 21 A 
It Fall T1me RG =50 Q VGs = 5 V 
lc Cross-over Time (see test CirCUit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 21 A VGs = 0 

lrr Reverse Recovery I so= 21 A di/dt = 1 00 AiflS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test CirCUit, f1gure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(·) Pulsed Pulse durat1on = 300 ~s. duty cycle 1 5% 
(•) Pulse Width l1m1ted by safe operating area 

Min. Typ. 

65 
370 

130 

18 
6 
10 

Min. I Typ. 

70 
100 
180 

Min. Typ. 

65 

0.13 

4 

Safe Operating Areas Safe Operating Areas 

GC27430 

) 

' 

)~ 

~-I= 
I 

II IIIII 
,§ ,{:.' t Of."S 
~ v 100f."S r- ~;;-. , 

>f-
~~- / I' .J I tms ---

~ ,{:.' 
'= v 

~a;-, ·' -
'<-~ :::'i J\. 

' ' II I tOms 
'/ 

Ill Ill 100ms Ill D.C. OPERATION '/ 
1111 I 

D.C. OPERATION " ' ' ' 
' I 

,,,, 

" ' ,, 

2 
II I ;, 

I I II II I II Iii I il I II 
2 

II •I 

1 I II II 

STP21 N06L/FI 

Max. Unit 

95 ns 
530 ns 

A/~rs 

26 nC 
nC 
nC 

Max. Unit 

100 ns 
150 ns 
260 ns 

Max. Unit 

21 A 
84 A 

1.6 v 
ns 

~tC 

A 

GC27440 

I 

I 
' 

t OOf."s 

'1ms ,, 
110ms I 

ltOOms ts 

' II I 
II II I 

3/7 
---------------------------- ~~~~~~~~:~~~~ ----------------------------

971 



STP21 N06L/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP21 N06L/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 

Voo 

S.COS980 
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STP25N05 
STP25N05FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP25N05 50 v < 0.065 Q 25 A 
STP25N05FI 50 v < 0.065 Q 16 A 

TYPICAL Ros(on) = 0.048 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (contmuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP25N05 STP25N05FI 

50 v 
50 v 

± 20 v 
25 16 A 

17 11 A 

1 DO 100 A 

90 40 w 
0.6 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 
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STP25N05/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ·case Thermal Resistance Junction-case Max 1.67 I 3.75 

RthJ·amb Thermal Resistance JunctiOn-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 25 
(pulse width limited by T1 max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 120 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 30 
(pulse width limited by T1 max, 1i < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 17 
(T c = 100 °C, pulse width limited by T1 max, 1i < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 !-LA VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250!1A 2 2.9 4 

Ros(on) Static Drain-source On VGs = 10V lo = 12.5 A 0.048 0.065 
Resistance VGs= 10V lo = 12.5 A Tc = 100°C 0.13 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 25 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (•) Forward Vos > lo(on) X Ros(on)max lo=12.5A 7 11 
Transconductance 

c.ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 700 900 
Cess Output Capacitance 320 450 
Crss Reverse Transfer 90 150 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

flA 
flA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo~ 30 V lo ~ 3 A 
t, Rise Time RG ~50 Q VGs ~ 10 V 

(see test circuit, figure 3) 

( di/dl)on Turn-on Current Slope Voo ~ 40 V lo ~ 25 A 
RG ~50 Q VGs~10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo ~ 40 V lo ~ 25 A VGs~10V 

Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo~ 40 V lo ~ 25 A 
It Fall Time RG ~50 Q VGs~10V 

lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (• ) Forward On Voltage lso ~ 25 A VGs ~ 0 

lrr Reverse Recovery I so~ 25 A di/dt ~ 1 00 Ai!lS 
Time Voo~30V T1 ~ 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*) Pulsed· Pulse duration= 300 f!S, duty cycle 1.5% 
(•) Pulse Width lrm1ted by safe operating area 

STP25N05/FI 

Min. I Typ. I Max. Unit 

30 I 45 ns 
90 130 ns 

230 A illS 

26 40 nC 
8 nC 
9 nC 

Min. Typ. Max. Unit 

80 120 ns 
80 120 ns 

170 250 ns 

Min. Typ. Max. Unit 

25 A 
100 A 

1.5 v 
80 ns 

0.22 11c 

5.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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STP25N05/FI 

Thermallmpedeance For T0-220 
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Transconductance 
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STP25N05/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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And Diode Reverse Recovery Time 

3.3 

'"' 
1000 

'"' v,, 

STP25N05/FI 

Fig. 2: Unclamped Inductive Waveforms 
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STP25N06 
STP25N06F~ 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP25N06 60 v < o.o65 n 25 A 
STP25N06FI 60 v < o.065 n 16 A 

a TYPICAL Ros(on) = 0.048 Q 

a AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
D REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kO) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

I oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1s0 Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse Width limited by safe operat1ng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP25N06 STP25N06FI 

60 v 
60 v 

± 20 v 
25 16 A 

17 11 A 

100 100 A 

90 40 w 
0.6 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 
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STP25N06/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1.57 I 3.75 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 25 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 100 
(starting T1 ~ 25 °C, lo ~ IAR. Voo ~ 25 V) 

EAR Repetitive Avalanche Energy 25 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 17 
(Tc ~ 100 °C, pulse width limited by T1 max, o < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 !!A VGs ~ 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos ~ Max Rating x 0.8 Tc~ 125°C 1000 

IGSS Gate-body Leakage VGs ~ ± 20 V ± 100 
Current (Vos ~ 0) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos ~ VGs lo~250!!A 2 2.9 4 

Ros(on) Static Drain-source On VGs ~ 10V lo ~ 12.5 A 0.048 0.065 
Resistance VGs~ 10V lo=12.5A Tc ~ 100°C 0.13 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 25 
VGs~ 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g1s (•} Forward Vos > lo(on) X Ros(on)max lo~12.5A 7 11 
Transconductance 

c, •• Input Capacitance Vos= 25 V f ~ 1 MHZ VGs~ 0 700 900 
Coss Output Capacitance 320 450 
Crss Reverse Transfer go 150 

Capacitance 

°C/W 

"C!W 
°C/W 

"C 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!!A 
!!A 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 30 V lo= 3 A 
tr Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

(dildt)on Turn-on Current Slope Voo= 40 V lo = 25 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 25 A VGs = 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo=40V lo = 25 A 
It Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circUit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 25 A VGs = 0 

trr Reverse Recovery lso = 25 A di/dt = 1 00 A/j.J.S 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(•) Pulsed Pulse durat1on = 300 ~s. duty cycle 1 5% 
(•) Pulse w1dth l1m1ted by safe operating area 

STP25N06/FI 

Min. Typ. Max. Unit 

30 45 ns 
90 130 ns 

230 A/j.J.S 

26 40 nC 
8 nC 
9 nC 

Min. Typ. Max. Unit 

80 120 ns 
80 120 ns 
170 250 ns 

Min. Typ. Max. Unit 

25 A 
100 A 

1.5 v 
80 ns 

0.22 j.J.C 

5.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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STP25N06/FI 

Thermallmpedeance For T0-220 
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Transconductance 
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STP25N06/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP30N05 
STP30N05FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP30N05 50 v < 0.05 Q 30 A 
STP30N05FI 50 v < 0.05 Q 19 A 

• TYPICAL Ros(on) = 0.045 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOWGATECHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMP DRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at T c = 25 °C 

Ia Drain Current (conttnuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso lnsulatton Wtthstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
.. 

(•) Pulse wtdth ltmtted by safe operattng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP30N05 STP30N05FI 

50 v 
50 v 

± 20 v 
30 19 A 

21 13 A 

120 120 A 

105 40 w 
0.7 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP30N05/FI 

THERMAL DATA 

T0-220 IISOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1.43 I 3.75 

RthJ·amb Thermal Resistance Junction-ambtent Max 62.5 
RthC-Sink Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 30 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 180 
(starting Ti = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 45 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 21 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otheiWise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo=250~A VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGs(th) Gate Threshold Voltage Vos = VGs lo = 250 ~A 2 2.9 4 

Ros(on) Static Drain-source On VGs = 10V lo = 15 A 0.045 0.05 
Resistance VGs= 10V lo = 15 A Tc = 1 00°C 0.1 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 30 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 15 A 8 12 
Transconductance 

CJSS Input Capacitance Vos=25V f = 1 MHz VGs= 0 950 1250 
Coss Output Capacitance 420 600 
Crss Reverse Transfer 110 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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STP30N05/FI 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 30 V lo = 30 A 
tr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3} 

(di/dt}on Turn-on Current Slope Voo = 40 V lo = 30 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5} 

Og Total Gate Charge Voo = 40 V lo = 30 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo=40V lo = 30 A 
If Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5} 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•} Source-drain Current 

(pulsed} 

Vso (•} Forward On Voltage lso = 30 A VGs = 0 

trr Reverse Recovery I so= 30 A difdt = 1 00 AfJlS 
Time Voo = 30 V T1 =150°C 

Orr Reverse Recovery (see test circuit, figure 5} 
Charge 

I RAM Reverse Recovery 
Current 

0 (•) Pulsed. Pulse durat1on- 300 J.!S, duty cycle 1.5 Yo 
(•) Pulse Width l1m1ted by safe operat1ng area 

Min. Typ. Max. 

50 70 
190 270 

190 

30 45 
11 
14 

Min. Typ. Max. 

120 170 
75 100 

180 250 

Min. Typ. Max. 

30 
120 

1.6 

85 

0.25 

6 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

21111111 
101 ~~~~~~~~~~~~ 

10-1 

Unit 

ns 
ns 

A/JlS 

nC 
nC 
nC 

Unit 

ns 
ns 
ns 

Unit 

A 
A 

v 
ns 

JlC 

A 
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STP30N05/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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STP30N05/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP30N06 
STP30N06F~ 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP30N06 60 v < 0.05 Q 30 A 
STP30N06FI 60 v < 0.05 Q 19 A 

• TYPICAL Ros(on) = 0.045 Q 
• AVALANCHE RUGGED TECHNOLOGY 
a 100%AVALANCHETESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (Vos = 0) 

VooR Drain- gate Voltage (Ros = 20 kQ) 

Vos Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

T, Max. Operating Junction Temperature 
(•) Pulse w1dth l1m1ted by safe operat1ng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

0 

I 

"~ 
~ 

s (3) 

Value 

STP30N06 STP30N06FI 

60 

60 

± 20 

30 19 

21 13 

120 120 

105 40 

0.7 0.27 

- 2000 

-65 to 175 

175 

Unit 

v 
v 
v 
A 

A 

A 

w 
W/°C 

v 
oc 

oc 
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STP30N06/FI 

THERMAL DATA 

T0-220 /ISOWATT220 

RthJ·Case Thermal Resistance Junction-case Max 1.43 I 3.57 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-srnk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 30 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 160 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 40 
(pulse width limited by T1 max, li < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 21 
(Tc = 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 llA VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos= VGs lo= 250 flA 2 2.9 4 

Res( on) Static Drain-source On VGs = 10V lo= 15 A 0.045 0.05 
Resistance VGs = 10V lo= 15 A Tc = 1 00°C 0.1 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 30 
VGs = 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo= 15 A 8 12 
Transconductance 

CISS Input Capacitance Vas= 25 V f = 1 MHz VGs= 0 950 1250 
Coss Output Capacitance 420 600 
Crss Reverse Transfer 110 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

llA 
llA 

nA 

Unit 

v 
n 
n 
A 

Unit 

s 

pF 
pF 
pF 
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STP30N06/FI 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions Min. Typ. Max. 

td(on) Turn-on Time Voo = 30 V lo = 30 A 50 70 
tr Rise Time RG =50 Q VGs = 10 V 190 270 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 40 V lo = 30 A 190 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 30 A VGs=10V 30 45 
Ogs Gate-Source Charge 11 
Ogd Gate-Drain Charge 14 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

lr(Voff) Off-voltage Rise Time Voo = 40 V lo = 30 A 120 170 
It Fall T1me RG =50 Q VGs=10V 75 100 
lc Cross-over T1me (see test wcu1t, figure 5) 180 250 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. Typ. Max. 

I so Source-drain Current 30 
lsoM(•) Source-drain Current 120 

(pulsed) 

Vso (<) Forward On Voltage lso = 30 A VGs = 0 1.6 

lrr Reverse Recovery I so= 30 A dildt = 1 00 A/flS 85 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 0.25 
Charge 

I ARM Reverse Recovery 6 
Current 

(•) Pulsed: Pulse duratron = 300 JlS, duty cycle 1 5% 
(•) Pulse wrdth lrmited by safe operating area 

Safe Operating Areas For T0-220 
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STP30N06/FI 

Thermallmpedeance For T0-220 Thermal Impedance For ISOWATI220 
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STP30N06/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 

Vo 
2200 3.3 
J.LF J.LF 

v~JLr I_ I 
Pw 

D.U T. 
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Fig. 4: Gate Charge Test Circuit 

717 
-----------------------~~~~~~~~:~~~ ---------------------------

1007 





STP32N05L 
STP32N05LFI 

N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) Ia 

STP32N05L 50 v < 0.055 Q 32 A 
STP32N05LFI 50 v < 0.055 Q 19 A 

• TYPICAL Ros(on) = 0.045 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• LOGIC LEVEL COMPATIBLE INPUT 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMP DRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse Width 11m1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
s (3) 

Value Unit 

STP32N05L STP32N05LFI 

50 v 
50 v 

±15 v 
32 19 A 

22 13 A 

128 128 A 

105 40 w 
0.7 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP32N05LIFI 

THERMAL DATA 

T0-220 jiSOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.43 I 3.75 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 32 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 200 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 50 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 22 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)OSS Drain-source lo=250J.IA VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250J.1A 1 1.6 2.5 

Ros(on) Static Drain-source On VGs = 5 V lo= 16 A 0.045 0.055 
Resistance VGs = 5 V lo = 16 A Tc = 100°C 0.11 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 32 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 16 A 10 22 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 980 1300 
Coss Output Capacitance 320 450 
Crss Reverse Transfer 80 110 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
11A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

lct(on) Turn-on Time Voo = 25 V lo = 16 A 
tr Rise Time RG =50 Q VGs = 5 V 

(see test circuit, ftgure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V lo = 32 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 32 A VGs = 5 V 
Ogs Gate-Source Charge 
Ogct Gate-Dratn Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voll) Off-voltage Rise Time Voo= 40 V lo = 32 A 
It Fall Time RG =50 Q VGs = 5 V 
lc Cross-over Time (see test circuit. figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (') Forward On Voltage lso = 32 A VGs = 0 

lrr Reverse Recovery I so= 32 A di/dt = 1 00 Ai!lS 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(•) Pulsed· Pulse duration= 300 f!S, duty cycle 1 5% 
(•) Pulse wrdth limited by safe operating area 

STP32N05L/FI 

Min. Typ. Max. Unit 

60 90 ns 
430 630 ns 

130 A illS 

25 35 nC 
9 nC 
12 nC 

Min. Typ. Max. Unit 

90 130 ns 
140 200 ns 
250 350 ns 

Min. Typ. Max. Unit 

32 A 
128 A 

1.6 v 
100 ns 

0.2 !lC 

4 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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STP32N05LIFI 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP32N05LIFI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP32N06l 
STP32N06lF~ 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP32N06L 60 v < 0.055 Q 32 A 
STP32N06LFI 60 v < 0.055 Q 19 A 

• TYPICAL Ros(on) = 0.045 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a LOGIC LEVEL COMPATIBLE INPUT 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dratn-source Voltage (VGs ~ 0) 

VoGR Drain- gate Voltage (RGs ~ 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (contmuous) at Tc ~ 25 °C 

lo Drain Current (continuous) at Tc ~ 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc ~ 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse w1dth llm1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

'~ 
s (3) 

Value 

STP32N06L STP32N06LFI 

60 

60 

±15 

32 19 

22 13 

128 128 

105 40 

Unit 

v 
v 
v 
A 

A 

A 

w 
0.7 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP36N06LIFI 

THERMAL DATA 

T0-220 I I SOW A TT220 

Rthj-Case Thermal Resistance Junction-case Max 1.43 I 3.75 

Rthj-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-slnk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 32 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 180 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 45 
(pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 22 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 1 1.6 2.5 

Ros(on) Static Drain-source On VGs = 5 v lo= 16 A 0.045 0.055 
Resistance VGs = 5 v lo = 16 A Tc = 100°C 0. jj 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 32 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

grs {<} Forward Vos > lo(on) X Ros(on)max lo = 16 A 10 22 
Transconductance 

CISS Input Capac1tance Vos = 25 V f = 1 MHz VGs = 0 980 1300 
Coss Output Capacitance 320 450 
Crss Reverse Transfer 80 110 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

I! A 
I! A 
nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 

217 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo = 16 A 
tr Rise Time RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo=40V lo = 32 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 32 A VGs = 5 V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 40 V Ia = 32 A 
It Fall Time RG =50 Q VGs = 5 V 
tc Cross-over Time (see test crrcuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso ('·) Forward On Voltage lso = 32 A VGs = 0 

t" Reverse Recovery I so= 32 A dildt = 1 00 AIJ!S 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(•) Pulsed. Pulse durat1on = 300 ~s. duty cycle 1 5% 
(•) Pulse width limited by safe operating area 

STP36N06LIFI 

Min. Typ. Max. Unit 

60 90 ns 
430 630 ns 

130 A/JlS 

25 35 nC 
9 nC 
12 nC 

Min. Typ. Max. Unit 

90 130 ns 
140 200 ns 
250 350 ns 

Min. Typ. Max. Unit 

32 A 
128 A 

1.6 v 
100 ns 

0.2 J!C 

4 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

100/.LS 

lms 

tOms 
tOOms 
t s 
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STP36N06L/FI 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATT220 
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STP36N06L!FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Sl'P33N10 
STP33N10FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) Ia 

STP33N10 100 v < o.o6 n 33 A 
STP33N10FI 100 v < o.o6 n 18 A 

a TYPICAL Ros(on) = 0.045 Q 

a AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMP DRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kn) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

Ia Drain Current (continuous) at T c = 100 °C 

laM(•) Dram Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse w1dth hm1ted by safe operat1ng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

'~ 
~ 

s (3) 

Value Unit 

STP33N10 STP33N10FI 

100 v 
100 v 
± 20 v 

33 18 A 

23 12 A 

132 132 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP33N1 0/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1 I 3.33 

RthJ·amb Thermal Res1stance Junction-ambient Max 62.5 
Rthc-smk Thermal Res1stance Case-s1nk Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repet1t1ve 33 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 240 
(starting T1 ~ 25 °C, lo ~ IAR. Voo ~ 25 V) 

EAR Repetitive Avalanche Energy 60 
(pulse w1dth limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 23 
(Tc ~ 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo ~ 250 f!A VGs ~ 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos ~ Max Rating 250 
Drain Current (VGs ~ 0) Vos ~ Max Rating x 0.8 Tc~125°C 1000 

IGss Gate-body Leakage VGs ~ ± 20 V ± 100 
Current (Vos ~ 0) 

ON(•:•) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(lh) Gate Threshold Voltage Vos ~ VGs lo ~ 250 [!A 2 2.9 4 

Ros(on) Stattc Dram-source On VGs ~ 10V lo ~ 17 A 0.045 0.06 
Resistance VGs~ 10V lo ~ 17 A Tc ~ 1 00°C 0.12 

lo(on) On State Dram Current Vos > lo(on) X Ros(on)max 33 
VGs~10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g1s (") Forward Vos > lo(on) X Ros(on)max lo ~ 17 A 10 18 
Transconductance 

Ctss Input Capacitance Vos~25V I~ 1 MHz VGs ~ 0 1600 2100 
Coss Output Capacitance 460 600 
Crss Reverse Transfer 140 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

ftA 
ftA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on T1me Voo =50 V lo = 5 A 
t, R1se T1me RG =50 0 VGs=10V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 80 V lo = 33 A 
RG =50 0 VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 80 V to= 33 A VGs= 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se Time Voo = 80 V lo = 33 A 
It Fall Time RG =50 n VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (:) Forward On Voltage lso = 33 A VGs = 0 

trr Reverse Recovery I so= 33 A d1/dt = 100 A/JlS 
Time Voo =50 V T1 = 150 °C 

Orr Reverse Recovery (see test c1rcuit, figure 5) 
Charge 

I RAM Reverse Recovery 
Current 

(-) Pulsed. Pulse duration= 300 J.lS, duty cycle 1 5% 
(•) Pulse w1dth hm1ted by sal~ operatmg area 

STP33N1 0/FI 

Min. Typ. Max. Unit 

55 80 ns 
110 160 ns 

300 A/JlS 

55 80 nC 
11 nC 
26 nC 

Min. Typ. Max. Unit 

110 160 ns 
85 120 ns 

200 290 ns 

Min. Typ. Max. Unit 

33 A 
132 A 

1 6 v 
140 ns 

0.7 J.lC 

10 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 
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STP33N1 0/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP33N1 0/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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STP36N05L 
STP36N05LFI 

N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP36N05L 50 v < 0.04 Q 36 A 
STP36N0.5LFI 50 v < 0.04 Q 21 A 

TYPICAL Ros(on) = 0.033 Q 

a AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
a LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• LOGIC LEVEL COMPATIBLE INPUT 
a 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
a REGULATORS 
• DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (Vos = 0) 

VooR Drain- gate Voltage (Ros = 20 kQ) 

Vas Gate-source Voltage 

lo Dra1n Current (continuous) at Tc = 25 °C 

Ia Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operatmg Junction Temperature 
(•) Pulse wrdth llmrted by safe operatrng area 

July 1g93 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

"~ 
s (3) 

Value Unit 

STP36N05L STP36N05LFI 

50 v 
50 v 

±15 v 
36 21 A 

25 14 A 

144 144 A 

120 40 w 
0.8 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP36N05LIFI 

THERMAL DATA 

T0·220 IISOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1.25 I 3.75 

RthJ-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-slnk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 36 
(pulse w1dth limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 240 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 60 
(pulse w1dth limited by T1 max, 1i < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 25 
(Tc = 100 °C, pulse Width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 llA VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Ratmg 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 llA 1 1.6 2.5 

Ros(on) Static Drain-source On VGs = 5 v lo = 18 A 0.033 0.04 
Resistance VGs = 5 v lo = 18 A Tc = 1 00°C 0.08 

Ia( on) On State Drain Current Vos > lo(on) X Ros(on)max 36 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g,, ('·) Forward Vos > lo(on) X Ros(on)max lo = 18 A 12 24 
Transconductance 

CISS Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 1350 1800 
Cess Output Capacttance 450 600 
Crss Reverse Transfer 130 200 

Capacitance 

217 ------------ mn'/] SGS·THOMSOI\l 
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°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

IJA 
llA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo = 18 A 
t, Rise Time RG =50 Q VGs = 5 V 

(see test circUit, f1gure 3) 

(di/dl)on Turn-on Current Slope Voo= 40 V lo = 36 A 
RG =50 Q VGs = 5 V 
(see test c1rcuit, figure 5) 

STP36N05LIFI 

Min. Typ. Max. Unit 

90 130 ns 
550 800 ns 

85 A/iJS 

Og Total Gate Charge Voo = 40 V lo = 36 A VGs = 5 V 35 50 nC 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo=40V lo = 36 A 
If Fall T1me RG =50 Q VGs = 5 V 
tc Cross-over T1me (see test circuit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso ( ) Forward On Voltage lso = 36 A VGs = 0 

trr Reverse Recovery I so= 36 A dildt = 1 00 A/iJS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, f1gure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(' ) Pulsed Pulse duration = 300 ~s. duty cycle 1 5 % 
(•) Pulse wtdth ltmtted by safe operattng area 

11 nC 
19 nC 

Min. Typ. Max. Unit 

110 160 ns 
180 260 ns 
310 450 ns 

Min. Typ. Max. Unit 

36 A 
144 A 

1.6 v 
100 ns 

0.27 iJC 

5.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

GC54280 GC54290 
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STP36N05L/FI 

Thermal Impedance For T0-220 
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Transconductance 
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STP36N05LIFI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP36N06 
STP36N06FI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP36N06 60 v < o.o4 n 36 A 
STP36N06FI 60 v < o.o4 n 21 A 

• TYPICAL Ros(on) = 0.03 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kO) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operattng area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP36N06 STP36N06FI 

60 v 
60 v 

± 20 v 
36 21 A 

25 14 A 

144 144 A 

120 40 w 
0.8 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP36N06/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.25 I 3.75 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-sink Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

fAR Avalanche Current, Repetitive or Not-Repetitive 36 
(pulse width limited by T1 max, o < 1%} 

EAs Single Pulse Avalanche Energy 240 
(starting Ti ~ 25 °C, lo ~ IAR, Voo ~ 25 V) 

EAR Repetitive Avalanche Energy 60 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 25 
(Tc ~ 100 °C, pulse width limited by Tj max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease~ 25 °C unless otherwise specified) 
OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo ~ 250 flA VGs ~ 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos ~ Max Rating 250 
Drain Current (VGs ~ 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos ~ VGs lo ~ 250 flA 2 2.9 4 

Ros(on) Static Drain-source On VGs ~ 10V lo ~ 18 A 0.03 0.04 
Resistance VGs~ 10V lo ~ 18 A Tc ~ 1 00°C 0.08 

lo(on) On State Drain Current Vos > ID(on) X Ros(on)max 36 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g1s (*) Forward Vos > lo(on) X Ros(on)max lo ~ 18 A 12 16 
Transconductance 

CISS Input Capacitance Vos = 25 V f ~ 1 MHz VGs = 0 1130 1500 
Cass Output Capacitance 480 650 
Crss Reverse Transfer 140 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!-lA 
flA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo = 18 A 
tr Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V lo = 36 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 36 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

1r(Voff) Off-voltage Rise Time Voo= 40 V lo = 36 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 36 A VGs = 0 

trr Reverse Recovery I so= 36 A dildt = 100 AIJ!S 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

{•} Pulsed. Pulse duratron = 300 flS, duty cycle 1.5% 
{•} Pulse width limited by safe operating area 

STP36N06/FI 

Min. Typ. Max. Unit 

45 65 ns 
280 400 ns 

200 A/J!S 

42 60 nC 
11 nC 
21 nC 

Min. Typ. Max. Unit 

110 160 ns 
105 150 ns 
220 310 ns 

Min. Typ. Max. Unit 

36 A 
144 A 

1.5 v 
90 ns 

0.2 J!C 

4.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

CC2B730 

·~HH~r-rr~~rr 

to-• , 
10-1 

3/7 
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STP36N06/FI 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP36N06/FI 

Turn-on Current Slope 

di /dt 
(A/p.s) 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP36N06L 
STP36N06LFI 

N -CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP36N05L 60 v < 0.04 Q 36 A 
STP36Nl)5LFI 60 v < 0.04 Q 21 A 

• TYPICAL Ros(on) = 0.033 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• LOGIC LEVEL COMPATIBLE INPUT 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Dram Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operatmg Junction Temperature 
(•) Pulse Width hm1ted by safe operatmg area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP36N06L STP36N06LFI 

60 v 
60 v 

±15 v 
36 21 A 

25 14 A 

144 144 A 

120 40 w 
0.8 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP36N06L/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.25 I 3.75 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 36 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 240 
(starting T1 = 25 °C, lo = fAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 60 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 25 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 (lA VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 (lA 1 1.6 2.5 

Ros(on) Static Drain-source On VGs = 5 V lo = 18 A 0.033 0.04 
Resistance VGs = 5 V lo = 18 A Tc = 100°C 0.08 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 36 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 18 A 12 24 
Transconductance 

C,ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 1350 1800 
Coss Output Capacitance 450 600 
Crss Reverse Transfer 130 200 

Capacitance 

°CIW 

°C!W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

flA 
flA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 

217 
----------------------------~~/ ~~~~~~:~~~ ----------------------------
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo= 25 V lo = 18 A 
tr Rise Time RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo= 40 V lo = 36 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 36 A VGs = 5 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 40 V lo = 36 A 
It Fall Time RG =50 Q VGs = 5 V 
tc Cross-over Time (see test circUit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-dram Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (") Forward On Voltage lso = 36 A VGs = 0 

t" Reverse Recovery I so= 36 A dildt = 1 00 Ai!!S 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test cJrcuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(•) Pulsed. Pulse durat1on = 300 flS, duty cycle 1.5% 
(•) Pulse w1dth l1mited by safe operatmg area 

STP36N06LIFI 

Min. Typ. Max. Unit 

90 130 ns 
550 800 ns 

85 Ai!!S 

35 50 nC 
11 nC 
19 nC 

Min. Typ. Max. Unit 

110 160 ns 
180 260 ns 
310 450 ns 

Min. Typ. Max. Unit 

36 A 
144 A 

1.6 v 
100 ns 

0.27 !!C 

5.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

10 (A ) 

10', 
6 

2 

1D'e 
6 

1 

~~ 
= -

J,L 

CC2B730 

1111 

.;- ~· VM «--~'J~.t. 1 OJLs 
1 00JLS 

fill .1ms 

tOms 
D.C. OPERATION 100ms 

Ill 

' Ill 

Ill 
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STP36N06L/FI 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATT220 

GC1S400 GC20551 
K K 
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Transconductance 
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STP36N06L/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 
~-'' ,.. r 

SC05970 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 

_n_- v. 

l,;J F t--o._u._T....___...._ _ __, 

v •• 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 

33 
,r 

1000 

"' 

STP36N06UFI 

Fig. 2: Unclamped Inductive Waveforms 

Voo 

Fig. 4: Gate Charge Test Circuit 

717 
--------------L~I ~~~;~~~:9~ ---------------

1055 





STP40N05 
STP40N05FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP40N05 50 v < 0.035 Q 40 A 
STP40N05FI 50 v < 0.035 Q 23 A 

• TYPICAL Ros(on) = 0.03 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current {pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse w•dthllmrted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP40N05 STP40N05FI 

50 v 
50 v 

± 20 v 
40 23 A 

28 16 A 

160 160 A 

120 40 w 
0.8 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP40N05/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj·case Thermal Resistance Junction-case Max 1.25 I 3.75 

RthJ-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 40 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 300 
(starting T1 ~ 25 °C, lo ~ IAR, Voo ~ 25 V) 

EAR Repetitive Avalanche Energy 75 
(pulse width limited by Tj max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 28 
(Tc ~ 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo ~ 250 ~A VGs~ 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos ~ Max Rating 250 
Drain Current (VGs ~ 0) Vos ~ Max Rating x 0.8 Tc~ 125°C 1000 

IGSS Gate-body Leakage VGs ~ ± 20 V ± 100 
Current (Vos ~ 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos ~ VGs lo~ 250 J.LA 2 2.9 4 

Ros(on) Static Drain-source On VGs ~ 10V lo ~ 20 A 0.03 0.035 
Resistance VGs~ 10V lo ~ 20 A Tc ~ 100°C 0.07 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 40 
VGs ~ 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo ~ 20 A 13 16 
Transconductance 

Ciss Input Capacitance Vos ~ 25 V I~ 1 MHZ VGs ~ 0 1130 1500 
Cass Output Capacitance 480 650 
Crss Reverse Transfer 140 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 ------------- L..,, ~~~m~~:~~~ --------------
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo = 20 A 
t, Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo=40V lo = 40 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 40 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 40 V lo = 40 A 
It Fall Time RG =50 Q VGs = 10 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 40 A VGs = 0 

t .. Reverse Recovery lso = 40 A dildt = 1 00 A/~s 
Time Voo = 30 V T1 = 150 °C 

a .. Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*) Pulsed Pulse durat1on = 300 ~s. duty cycle 1.5% 
(•) Pulse w1dth l1m1ted by safe operating area 

STP40N05/FI 

Min. Typ. Max. Unit 

50 70 ns 
290 410 ns 

200 A/~s 

42 60 nC 
11 nC 
21 nC 

Min. Typ. Max. Unit 

110 160 ns 
110 160 ns 
230 330 ns 

Min. Typ. Max. Unit 

40 A 
160 A 

1.6 v 
90 ns 

0.2 ~c 

4.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

3/7 ----------------------------J:,, ~~~@~~~:~~~~ ----------------------------
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STP40N05/FI 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATI220 
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Transconductance 
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STP40N05/FI 

Turn-on Current Slope 

di /dt 
(A/f.'s) 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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STP40N06 
STP40N06FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP40N06 60 v < 0.035 Q 40 A 
STP40N06FI 60 v < 0.035 Q 23 A 

• TYPICAL Ros(on) = 0.03 D 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP40N06 STP40N06FI 

60 v 
60 v 

± 20 v 
40 23 A 

28 16 A 

160 160 A 

120 40 w 
0.8 0.27 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP40N06/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1.25 I 3.75 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

TJ Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 40 
(pulse width limited by Tj max, 1i < 1%) 

EAs Single Pulse Avalanche Energy 300 
(starting Tj = 25 °C, lo = IAR. Voo = 25 V) 

EAR Repetitive Avalanche Energy 75 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 28 
(Tc = 100 °C, pulse width limited by Ti max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain -source lo = 250 J-LA VGs= 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 J-LA 2 2.9 4 

Ros(on) Static Drain-source On VGs = 10V lo = 20 A 0.03 0.035 
Resistance VGs= 10V lo = 20 A Tc = 1 00°C 0.07 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 40 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

grs (*) Forward Vos > lo(on) X Ros(on)max lo = 20 A 13 16 
Transconductance 

CISS Input Capacitance Vos= 25 V f = 1 MHz VGs = 0 1130 1500 
Cess Output Capacitance 480 650 
Crss Reverse Transfer 140 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J-LA 
J-LA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo = 20 A 
tr Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

{di/dt)on Turn-on Current Slope Voo= 40 V lo = 40 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 40 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 40 V lo = 40 A 
t, Fall Time RG =50 Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

{pulsed) 

Vso (*) Forward On Voltage lso = 40 A VGs = 0 

trr Reverse Recovery I so= 40 A di!dt = 100 A/JlS 
Time Voo=30V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (*)Pulsed. Pulse durat1on- 300 IJS, duty cycle 1.5 Vo 
(•) Pulse w1dth limited by safe operating area 

STP40N06/FI 

Min. Typ. Max. Unit 

50 70 ns 
290 410 ns 

200 A/JlS 

42 60 nC 
11 nC 
21 nC 

Min. Typ. Max. Unit 

110 160 ns 
110 160 ns 
230 330 ns 

Min. Typ. Max. Unit 

40 A 
160 A 

1.6 v 
90 ns 

0.2 JlC 

4.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

GC28850 
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STP40N06/FI 

Thermal impedance For T0-220 Thermal impedance For ISOWATI220 
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Transconductance 
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STP40N06/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP40N10 
STP40N10FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP40N10 100 v < 0.04 Q 40 A 
STP40NJ.OFI 100 v < 0.04 Q 22 A 

TYPICAL Ros(on) ; 0.035 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs; 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipation at Tc = 25 °C 

Derating Factor 

V1so Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse Width llm1ted by safe operatmg area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP40N10 STP40N10FI 

100 v 
100 v 
± 20 v 

40 22 A 

28 15 A 

160 160 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP40N1 0/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1 I 3.33 

Rtht·amb Thermal Resistance Junct1on-amb1ent Max 62.5 
Rthc-s1nk Thermal Resistance Case-sink Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

lA A Avalanche Current, Repetitive or Not-Repetitive 40 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 210 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 50 
(pulse Width limited by T1 max, 8 < 1 %) 

lA A Avalanche Current, Repetitive or Not-Repetitive 28 
(Tc = 100 °C, pulse wtdth limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V{BR)DSS Drain-source lo=250J.lA VGs = 0 100 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Dram Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGss Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(·:·) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGs{thl Gate Threshold Voltage Vos = VGs lo= 250 flA 2 2.9 4 

Ros{on) Static Drain-source On VGs = 1 OV lo = 20 A 0.035 0.04 
Resistance VGs= 10V lo = 20 A Tc = 1 00°C 0.08 

lo{on) On State Drain Current Vos > lo{on) X Ros{on)max 40 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo{on) X Ros{on)max lo = 20 A 14 25 
Transconductance 

CISS Input Capacttance Vos = 25 V f = 1 MHz VGs = 0 2150 2800 
Coss Output Capacitance 600 BOO 
Crss Reverse Transfer 150 200 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 80 V lo = 20 A 
tr R1se Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 3) 

{di/dt)on Turn-on Current Slope Voo= 80 V lo = 40 A 
RG = 4.7 Q VGs = 10 V 
(see test circuit, f1gure 5) 

Og Total Gate Charge Voo = 80 V lo = 40 A VGs = 10 V 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise T1me Voo = 80 V lo = 40 A 
It Fall Time RG = 4.7 Q VGs = 10 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (•) Forward On Voltage lso = 40 A VGs = 0 

trr Reverse Recovery I so= 40 A d1/dt = 1 00 A/11s 
T1me Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

( ) Pulsed Pulse durat1on = 300 ~s. duty cycle 1.5% 
(•) Pulse Width hm1ted by safe operat1ng area 

STP40N1 0/FI 

Min. Typ. Max. Unit 

20 30 ns 
130 190 ns 

500 AlliS 

70 100 nC 
12 nC 
30 nC 

Min. Typ. Max. Unit 

50 70 ns 
70 100 ns 
140 200 ns 

Min. Typ. Max. Unit 

40 A 
160 A 

1.6 v 
130 ns 

0.65 11c 

10 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

GC54.360 

lo(~911;1~~~911 

.JJ D.C. OPERATION 1u!···· 
3/7 
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STP40N1 0/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 

GC50760 

g,,(5) V05 =15V 
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STP40N1 0/FI 

Turn-on Current Slope 

di /dt 
(A/~ts) 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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STP50N05L 
STP50N05LFI 

N-CHANNELENHANCEMENTMODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Res( on) lo 

STP50N05L 50 v < 0.028 Q 50 A 
STP50N05LFI 50 v < 0.028 Q 27 A 

• TYPICAL Ros(on) = 0.024 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• LOGIC LEVEL COMPATIBLE INPUT 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0} 

VoGR Drain- gate Voltage (RGs = 20 kQ} 

VGs Gate-source Voltage 

lo Drain Current (continuous} at T c = 25 °C 

lo Drain Current (continuous} at T c = 100 °C 

1oM(•} Drain Current (pulsed} 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vtso Insulation Withstand Voltage (DC} 

Tstg Storage Temperature 

' 
TJ Max. Operating Junction Temperature 

(• 1 Pulse Width limited by safe operating area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP50N05L STP50N05LFI 

50 v 
50 v 

± 15 v 
50 27 A 

35 19 A 

200 200 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP50N05LIFI 

THERMAL OAT A 

T0-220 I1SOWATT220 

Rthj-case Thermal Res1stance Junction-case Max 1 I 3.33 

Rth]-amb Thermal Resistance JunctiOn-ambient Max 62.5 
Rthc-s1nk Thermal Resistance Case-smk Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 50 
(pulse width limited by T1 max, 8 < 1%) 

EAs Smgle Pulse Avalanche Energy 400 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 100 
(pulse Width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 35 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo=250!lA VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Dram Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

ON(:) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250!lA 1 1.6 2.5 

Ros(on) Static Drain-source On VGs = 5 V lo = 25 A 0.024 0.028 
Resistance VGs = 5 V lo = 25 A Tc = 1 00°C 0.056 

lo(on) On State Dram Current Vos > lo(on) X Ros(on)max 50 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 25 A 17 31 
Transconductance 

Ctss Input Capacitance Vos=25V f = 1 MHz VGs = 0 2000 2600 
Coss Output Capacitance 660 900 
Crss Reverse Transfer 160 220 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!lA 
!lA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on T1me Voo = 25 V lo = 25 A 
t, Rise Time RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo=40V lo =50 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 80 V lo =50 A VGs = 5 V 
Ogs Gate-Source Charge 
0 9d Gate-Dram Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo=40V lo =50 A 
If Fall Time RG =50 Q VGs = 5 V 
lc Cross-over Time (see test circUit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (<·) Forward On Voltage lso =50 A VGs = 0 

lrr Reverse Recovery I so= 50 A dildt = 1 00 Ai(lS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(') Pulsed Pulse durat1on = 300 ).IS, duty cycle 1.5 % 
(•) Pulse Width limited by safe operating area 

STP50N05L/FI 

Min. Typ. Max. Unit 

95 140 ns 
550 800 ns 

100 Ai(lS 

42 60 nC 
11 nC 
25 nC 

Min. Typ. Max. Unit 

145 210 ns 
215 310 ns 
380 550 ns 

Min. Typ. Max. Unit 

50 A 
200 A 

1.6 v 
110 ns 

0.27 JlC 

5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

GC51720 

'~r+~~,_H+~-+~~r-r+~~ 

,o'L-,~~~~~~~~~L-~~~ 
1 o- 1 v,: (v) 

3/7 
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STP50N05LIFI 

Thermallmpedeance For T0-220 
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Transconductance 
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STP50N05LIFI 

Turn-on Current Slope 

di /dt 
(A/11 s) 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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STP50N06 
STP50N06FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP50N06 60 v < 0.028 Q 50 A 
STP50N06FI 60 v < 0.028 Q 27 A 

• TYPICAL Ros(on) = 0.022 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at T c = 100 °C 

1oM(•) Drain Current (pulsed) 

Prot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vrso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse wrdlh hmrted by safe operatrng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP50N06 STP50N06FI 

60 v 
60 v 

± 20 v 
50 27 A 

35 19 A 

200 200 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP50N06/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ-case Thermal Resistance Junction-case Max 1 I 3.33 

RthJ-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-s1nk Thermal Resistance Case-smk Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 50 
(pulse width limited by T1 max, 8 < 1%) 

EAs Smgle Pulse Avalanche Energy 400 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 100 
(pulse width l1m1ted by T1 max, i5 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 35 
(Tc = 100 °C, pulse width limited by T1 max, i5 < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 11A VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Ratmg 250 
Dram Current (VGs = 0) Vos = Max Rating x 0.8 Tc = 125 °C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(':) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 2 2.9 4 

Ros(on) Static Drain-source On VGs=10V lo = 25 A 0.022 0.028 
Resistance VGs= 10 V lo = 25 A Tc=100°C 0.056 

lo(on) On State Dram Current Vos > lo(on) X Ros(on)max 50 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max lo = 25 A 17 22 
Transconductance 

GISS Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 1700 2200 
Coss Output Capacitance 630 850 
Crss Reverse Transfer 200 260 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

I! A 
I! A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo= 25 V lo = 25 A 
lr Rise Time RG=4.7Q VGs = 10 V 

(see test circuit, f1gure 3) 

(di/dl)on Turn-on Current Slope Voo = 40 V lo =50 A 
RG = 4.7 Q VGs = 10 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V Ia =50 A VGs=10V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 40 V Ia =50 A 
It Fall Time RG = 4.7 Q VGs=10V 
lc Cross-over T1me (see test c1rcuit, f1gure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (') Forward On Voltage lso =50 A VGs = 0 

lrr Reverse Recovery I so= 50 A dildt = 1 00 A/J.lS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(') Pulsed· Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse width limited by safe operating area 

STP50N06/FI 

Min. Typ. Max. Unit 

50 70 ns 
110 160 ns 

460 AIJ.!S 

50 70 nC 
14 nC 
25 nC 

Min. Typ. Max. Unit 

55 80 ns 
50 70 ns 
110 160 ns 

Min. Typ. Max. Unit 

50 A 
200 A 

2 v 
150 ns 

0.45 ~tC 

6 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

3/7 
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STPSONOG/FI 

Thermal lmpedeance For T0-220 Thermal impedance For ISOWATT220 

GC20510 

Derating Curve For T0-220 Derating Curve For ISOWATT220 

Ptot (W) 
GC23090 

140 1'\ 
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'\ 
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80 
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0 50 100 0 50 100 

Output Characteristics Transfer Characteristics 
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Transconductance 

GC50750 
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STP50N06/FI 

Turn-on Current Slope 

di /dt 
(A/IJ. s) 
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'\ 

....... 
300 
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Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 

'"' '"r 

D.U T. 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 

SC05990 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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STP50N06L 
STP50N06LFI 

N -CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

. STP50N06L 60 v < 0.028 Q 50 A 
STP50N06LFI 60 v < 0.028 Q 27 A 

• TYPICAL Ros(on) = 0.024 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVEAVALANCHEDATAAT100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• LOGIC LEVEL COMPATIBLE INPUT 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Sy~bol Parameter 

Vos Drain-source Voltage (VGs = 0} 

VoGR Drain- gate Voltage (RGs = 20 kQ} 

VG:S Gate-source Voltage 

lo Drain Current (continuous} at Tc = 25 °C 

lo Drain Current (continuous} at Tc = 100 °C 

1oM(•} Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vrso Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tr Max. Operating Junction Temperature 
(•) Pulse wrdth lrmrted by safe operatrng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

STP50N06L STP50N06LFI 

60 v 
60 v 

±15 v 
50 27 A 

35 19 A 

200 200 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65to175 oc 

175 oc 

1/7 
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STP50N06L/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

Rthj-Case Thermal Resistance Junct1on-case Max 1 I 3.33 

Rthj·amb Thermal Resistance Junction-ambient Max 62.5 
RthC-Sink Thermal Resistance Case-sink Typ 0.5 

T1 Max1mum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 50 
(pulse width limited by T1 max, 8 < 1%) 

EAs Single Pulse Avalanche Energy 400 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 100 
(pulse width limited by T1 max, 8 < 1 %) 

IAR Avalanche Current, Repet1t1ve or Not-Repetitive 35 
(Tc = 100 °C, pulse width limited by T1 max, 8 < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Dra1n-source lo = 250 f.!A VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 T c = 125 °C 1000 

IGSS Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

ON(•:) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo = 250 )lA 1 1.6 2.5 

Ros(on) Static Dram-source On VGs = 5 V lo = 25 A 0.024 0.028 
Resistance VGs = 5 V lo = 25 A Tc = 1 00°C 0.056 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)ma' 50 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

g,, (•:·) Forward Vos > lo(on) X Ros(on)ma' lo = 25 A 17 31 
Transconductance 

CISS Input Capacitance Vos= 25 V I= 1 MHz VGs = 0 2000 2600 
Coss Output Capacitance 660 900 
Crss Reverse Transfer 160 220 

Capacitance 

1098 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

JlA 
JlA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on T1me Voo = 25 V lo = 25 A 
tr Rise Time RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo=40V lo =50 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 80 V lo =50 A VGs = 5 V 
Ogs Gate-Source Charge 
Ogd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se Time Voo=40V lo =50 A 
tf Fall Time RG =50 Q VGs = 5 V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

/so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (• ) Forward On Voltage lso =50 A VGs = 0 

trr Reverse Recovery /so= 50 A di/dt = 1 00 A/>IS 
Time Voo=30V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

I ARM Reverse Recovery 
Current 

(<·)Pulsed Pulse durat1on = 300 (lS, duty cycle 1.5% 
(•) Pulse Width limited by safe operating area 

STP50N06L/FI 

Min. Typ. Max. Unit 

95 140 ns 
550 800 ns 

100 A/JlS 

42 60 nC 
11 nC 
25 nC 

Min. Typ. Max. Unit 

145 210 ns 
215 310 ns 
380 550 ns 

Min. Typ. Max. Unit 

50 A 
200 A 

1.6 v 
110 ns 

0.27 JlC 

5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

GC51850 to(A),IEmi;IBII I= II 
I 

.100j.lS 

1ms 

~10ms .. 
II 

ltOOms 

[t s I 

3/7 
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STP50N06L/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 

GC2051 0 
K 

0 0.5 
'IIIlA': 
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0.2 - Vj 

p - ~ I 
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0 02 Zth k RlhJ c 
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Derating Curve For T0-220 Derating Curve For ISOWATT220 
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Transconductance 

GC50860 
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STP50N06L/FI 

Turn-on Current Slope 

di /dt 
(A/11 s ) \ 
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Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 
f.'F f.' F 

D.U T. 

Fig. 3: Switching Times Test Circuits For 
Resistive Load 

SC05990 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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STP53N05 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STP53N05 

a TYPICAL Ros(on) = 0.022 Q 
AVALANCHE RUGGED TECHNOLOGY 

a 1 00% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 100°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
a REGULATORS 
a DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Dram-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dra1n Current (continuous) at Tc = 25 °C 

lo Drain Current (contmuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipatiOn at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

T, Max. Operatmg Junctton Temperature 
(•) Pulse w1dth llm1ted by safe operatmg area 

July 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 

s (3) 

Value Unit 

50 v 
50 v 

± 20 v 
53 A 

37 A 

212 A 

150 w 
1 W/°C 

-65 to 175 oc 

175 oc 

1/7 
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STP53N05 

THERMAL DATA 

RthJ·case Thermal Reststance Junction-case Max 1 
Rtht·amb Thermal Resistance Junction-ambient Max 62.5 
Rth)-amb Thermal Resistance Case-stnk Typ 0.5 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 ~ 25 °C, lo ~ IAR, Voo ~ 25 V) 

EAR Repetitive Avalanche Energy 
(pulse wtdth ltmited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc ~ 100 °C, pulse width limited by T1 max, 8 < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Dram-source lo ~ 250 ~A VGs ~ 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos ~ Max Rating 
Dram Current (VGs ~ 0) Vos ~ Max Rattng x 0.8 Tc ~ 125 °C 

IGSS Gate-body Leakage VGs ~ ± 20 V 
Current (Vos ~ 0) 

ON(·:) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos ~ VGs lo~ 250 ~A 2 

Ros(on) Stattc Drain-source On VGs ~ 10V lo ~ 26 5 A 
Resistance VGs~ 10V lo ~ 26.5 A Tc ~ 1 00°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 53 
VGs~ 10 V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

g1s (*) Forward Vos > lo(on) X Ros(on)max lo~26.5A 17 
Transconductance 

CISS Input Capacitance Vos ~ 25 V I~ 1 MHz VGs ~ 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacttance 

53 

450 

110 

37 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.022 0.025 
0.05 

Typ. Max. 

22 

1700 2200 
630 850 
200 260 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

~A 
~A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo = 26.5 A 
lr Rise Time RG = 4.7 Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 40 V lo =53 A 
RG=4.7Q VGs = 10 V 
(see test circUit, figure 5) 

Min. 

' 

Og Total Gate Charge Voo = 40 V lo =53 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. 

tr(Voff) Off-voltage Rise Time Voo = 40 V lo =53 A 
tr Fall Time RG=4.7Q VGs=10V 
tc Cross-over Time (see test circUJt, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( ·) Forward On Voltage lso =53 A VGs = 0 

trr Reverse Recovery I so= 53 A dildt = 1 00 A/~s 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test wcuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(*)Pulsed: Pulse durat1on = 300 flS, duty cycle 1.5% 
(•) Pulse w1dth l1m1ted by safe operating area 

Safe Operating Areas Thermal Impedance 

K 

" 6 0.5 

I 
0.2 

,~ 
0.05 

I ..... ~ 
' " 0 02 •I II 
~ II 

:,... n. 1 j'o.o1 I 
:,... SINGLE PULSE 

2 111111111111111 

STP53N05 

Typ. Max. Unit 

50 70 ns 
110 160 ns 

460 A/~s 

50 70 nC 
14 nC 
25 nC 

Typ. Max. Unit 

55 80 ns 
50 70 ns 
110 160 ns 

Typ. Max. Unit 

53 A 
212 A 

2 v 
150 ns 

0 45 ~tC 

6 A 

CC20510 

" '' 
" I, I 

11.-.:;i 

I 

I 

I Zth k RlhJ-c 

15 ip/T 

II _fLJ1_ 
1--t±J 
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STP53N05 

Derating Curve 
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Capacitance Variations 
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STP53N05 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

D.U.T. 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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STP53N06 
N -CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 
STP53N06 

• TYPICAL Ros(on) = 0.022 Q. 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current (contmuous) at Tc = 25 °C 

lo Drain Current (conttnuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

T, Max. Operating Junct1on Temperature 
(•) Pulse w1dth lim1ted by safe operating area 

July 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

0 

I 

'~ 
~ 

s (3) 

Value 

60 

60 

± 20 

53 

37 

212 

150 

1 

-65 to 175 

175 

Unit 

v 
v 
v 
A 

A 

A 

w 
Wi"C 

oc 

oc 
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STP53N06 

THERMAL DATA 

RthJ·case Thermal Resistance Junctton-case Max 1 
RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
RthJ-amb Thermal Resistance Case-sink Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, 1i < 1 %) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 
(pulse width limited by T1 max, 1i < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, 1i < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 !LA VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 
Dram Current (VGs = 0) Vas= Max Rating x 0.8 Tc=125°C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vas= VGs lo = 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 26.5 A 
Resistance VGs= 10V Ia = 26.5 A Tc = 100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 53 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gJs (*) Forward Vos > lo(on) X Ros(on)max lo= 26.5 A 17 
Transconductance 

C,ss Input Capacitance Vos = 25 V f = 1 MHz VGs = 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

1114 

53 

450 

11 0 

37 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.022 0.025 
0.05 

Typ. Max. 

22 

1700 2200 
630 850 
200 260 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

!LA 
!LA 

nA 

Unit 

v 
Q 
Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 25 V lo=26.5A 
t, Rise Time RG=4.7Q VGs=10V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo = 40 V lo =53 A 
RG = 4.7 Q VGs = 10 V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo = 40 V lo =53 A VGs= 10 V 
Ogs Gate-Source Charge -
0gd Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. 

tr(Voff) Off-voltage Rise Time Voo = 40 V lo =53 A 
tJ Fall Time RG = 4.7 Q VGs = 10 V 
tc Cross-over T1me (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (') Forward On Voltage lso = 53 A VGs = 0 

trr Reverse Recovery I so= 53 A di!dt = 100 A/ ).IS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(•) Pulsed Pulse duration= 300 ~s. duty cycle 1.5% 
(•) Pulse width lim1ted by safe operat1ng area 

Safe Operating Areas Thermal Impedance 

10(A ) -
GCSA-170 

K 

' 6 0.5 

, II 

10' ' 10~-LS 

:~ :f 100f'S 

·~ -:5 
r-- ~;:.. lms 

2 '---- «-"" 
, ... 1 

6 I Oms 

I 
0.2 

1~ - ~ 
0.05 10 1 

6 
100ms 

' D.C. OPERATION 
z 

I I 

0 02 
i'Yr 

l 0.01 

' ' ' I I I 

z I II I 

1 II I I I I 

I-- SINGLE PULSE 

1111111111111111 2 . " Vos (Y) 10 4 10 3 

STP53N06 

Typ. Max. Unit 

50 70 ns 
110 160 ns 

460 Ai!lS 

50 70 nC 
14 nC 
25 nC 

Typ. Max. Unit 

55 80 ns 
50 70 ns 
110 160 ns 

Typ. Max. Unit 

53 A 
212 A 

2 v 
150 ns 

0.45 !lC 

6 A 

CC20510 

" II 

I II 

I~ 

F 
II 

'" 
II Zrh k RthJ c 

II /j f,/T 

__flJl_ 

I 

-t±J 
1 0 2 10- 1 1, (s) 

3/7 
---------------------------- ~~~~~~~~:~~~ ----------------------------

1115 



STP53N06 
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Capacitance Variations 

GC52140 
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STP53N06 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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STP55N05L 
STP55N05LFI 

N-CHANNELENHANCEMENTMODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP55N05L 50 v < 0.023 Q 55 A 
STP55NO?LFI 50 v < 0.023 Q 30 A 

a TYPICAL Ros(on) = 0.02 n 
• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
a LOGIC LEVEL COMPATIBLE INPUT 
• 175°C OPERATING TEMPERATURE FOR 

STANDARD PACKAGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Dram- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dram Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

VJSo Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

TJ Max. Operating Junction Temperature 
(•) Pulse Width hm1ted by safe operat1ng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

I 

·~ 
! 

s (3) 

Value Unit 

STP55N05L STP55N05LFI 

50 v 
50 v 

±15 v 
55 30 A 

38 21 A 

220 220 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP55N05L!FI 

THERMAL DATA 

T0-220 JISOWATT220 

Rth)-case Thermal Res1stance Junction-case Max 1 I 3.33 

RthJ-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldenng Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 55 
{pulse width l1m1ted by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 500 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 120 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repet1t1ve or Not-Repet1t1ve 38 
(Tc = 100 °C, pulse width limited by T1 max, o < 1 %) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo = 250 (.!A VGs = 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rattng 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs=±15V ± 100 
Current (Vos = O) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo=250J.!A 1 1.6 2.5 

Ros(on) Stat1c Drain-source On VGs = 5 V lo = 27.5 A 0.02 0.023 
Resistance VGs = 5 V lo=27.5A Tc = 100°C 0.046 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 55 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (···) Forward Vos > lo(on) X Ros(on)max lo= 27.5 A 20 39 
Transconductance 

CISS Input Capacitance Vos = 25 V I= 1 MHz VGs= 0 2700 3600 
Coss Output Capac1tance 850 1200 
Crss Reverse Transfer 180 250 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.IA 
flA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn·on Time Voo= 25 V lo = 27.5 A 
tr R1se T1me RG =50 Q VGs = 5 V 

(see test circuit, f1gure 3) 

(di/dt)on Turn-on Current Slope Voo = 40 V lo =55 A 
RG =50 Q VGs = 5 V 
(see test wcu1t, f1gure 5) 

Og Total Gate Charge Voo = 40 V lo =55 A VGs= 5 V 
Ogs Gate-Source Charge 
Ogd Gate-Dra1n Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage R1se T1me Voo = 40 V lo =55 A 
It Fall T1me RG =50 Q VGs = 5 V 
tc Cross-over T1me (see test c1rcuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (·:) Forward On Voltage lso =55 A VGs = 0 

trr Reverse Recovery I so= 55 A d1/dt = 100 A/f.lS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(•) Pulsed. Pulse duration = 300 ~s. duty cycle 1 5 % 
(•) Pulse Width hm1ted by safe operatmg area 

STP55N05L!FI 

Min. Typ. Max. Unit 

150 220 ns 
950 1400 ns 

110 A/f.lS 

55 80 nC 
12 nC 
28 nC 

Min. Typ. Max. Unit 

185 270 ns 
250 350 ns 
500 700 ns 

Min. Typ_ Max. Unit 

55 A 
220 A 

1.6 v 
120 ns 

0.3 flc 

5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

CCS447C 
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STP55N05L/FI 

Thermal lmpedeance For T0-220 Thermal Impedance For ISOWATT220 
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STP55N05LIFI 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP55N06l 
STP55N06LFI 

N -CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP55N06L 60 v < 0.023 Q 55 A 
STP55N0.6LFI 60 v < 0.023 Q 30 A 

• TYPICAL Ros(on) = 0.02 n 
• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• LOGIC LEVEL COMPATIBLE INPUT 
• 175°C OPERATING TEMPERATURE FOR 

STANDARD PACKAGE 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

Ia Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total D1ssipat1on at Tc = 25 °C 

Derating Factor 

VI SO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
~ 

s (3) 

Value Unit 

STP55N06L STP55N06LFI 

60 v 
60 v 

±15 v 
55 30 A 

38 21 A 

220 220 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP55N06L!FI 

THERMAL DATA 

T0-220 IISOWATT220 

RthJ-case Thermal Resistance Junct1on-case Max 1 I 3.33 

Rthpmb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-smk Typ 0.5 

T1 Max1mum Lead Temperature For Soldenng Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 55 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 500 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 120 
(pulse Width l1m1ted by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 38 
(Tc = 100 °C, pulse width lim1ted by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(SR)DSS Drain-source lo=250J1A VGs = 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vas = Max Rating 250 
Drain Current (VGs = 0) Vas= Max Rating x 0.8 Tc = 125 °C 1000 

IGss Gate-body Leakage VGs=±15V ± 100 
Current (Vos = 0) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 JlA 1 1.6 2.5 

Ros(on) Static Drain-source On VGs = 5 V lo=27.5A 0.02 0.023 
Res1stance VGs = 5 V lo=27.5A Tc = 100°C 0.046 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 55 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs ( :·) Forward Vas> lo(on) X Ros(on)max lo = 27.5 A 20 39 
Transconductance 

CISS Input Capacitance Vos=25V f = 1 MHz VGs = 0 2700 3600 
Coss Output Capacitance 850 1200 
Crss Reverse Transfer 180 250 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

JlA 
JlA 

nA 

Unit 

v 
n 
Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 ---------------------------- ~~~~~~~v~:~~~ ----------------------------
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Voo = 25 V lo=27.5A 
lr Rise Time RG =50 Q VGs = 5 V 

(see test circuit, figure 3) 

(di/dl)on Turn-on Current Slope Voo=40V lo =55 A 
RG =50 Q VGs = 5 V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo =55 A VGs= 5 V 
Ogs Gate-Source Charge 
Q9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 40 V lo =55 A 
!1 Fall Time RG =50 Q VGs = 5 V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ( .. ) Forward On Voltage lso =55 A VGs = 0 

lrr Reverse Recovery I so= 55 A dildt = 1 00 A/llS 
Time Voo = 30 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

(') Pulsed Pulse durat1on = 300 ~s, duty cycle 1 5 % 
(•) Pulse w1dth hm1ted by safe operat1ng area 

STP55N06L/FI 

Min. Typ. Max. Unit 

150 220 ns 
950 1400 ns 

110 A/11s 

55 80 nC 
12 nC 
28 nC 

Min. Typ. Max. Unit 

185 270 ns 
250 350 ns 
500 700 ns 

Min. Typ. Max. Unit 

55 A 
220 A 

1.6 v 
120 ns 

0.3 11c 

5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATT220 

3/7 
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STP55N06L!FI 

Thermal lmpedeance For T0-220 
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Transconductance 
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STP55N06L/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP60NOS 
STP60N05FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP60N05 50 v < 0.02 Q 60 A 
STP60N05FI 50 v < 0.02 Q 32 A 

• TYPICAL Ros(on) = 0.017 Q 
a AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
a LOW GATE CHARGE 
• HIGH CURRENT CAPABILITY 
• 175°C OPERATING TEMPERATURE 
• VERY LOW Ros(on) 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at Tc = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Vi SO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse Width l1m1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

'~~ 
b 

s (3) 

Value Unit 

STP60N05 STP60N05FI 

50 v 
50 v 

± 20 v 
60 32 A 

42 22 A 

240 240 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65to175 oc 

175 oc 

1/7 
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STP60N05/FI 

THERMAL DATA 

T0-220 jiSOWATT220 

RthJ·Case Thermal Resistance Junction-case Max 1 I 3.33 

RthJ·amb Thermal Resistance Junction-ambient Max 62.5 
Rthc-smk Thermal Resistance Case-sink Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 60 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 700 
(starting T1 = 25 °C, lo = IAR, Voo = 25 V) 

EAR Repetitive Avalanche Energy 170 
(pulse width limited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 42 
(Tc = 100 °C, pulse width limited by Tj max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source Ia = 250 J.lA VGs= 0 50 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc= 125°C 1000 

IGSS Gate-body Leakage VGs = ± 20 V ± 100 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGS(th) Gate Threshold Voltage Vos = VGs Ia = 250 f!A 2 2.9 4 

Ros(on) Static Drain-source On VGs=10V Ia = 30 A 0.017 0.02 
Resistance VGs=10V lo = 30 A Tc = 100°C 0.04 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 60 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

gfs (*) Forward Vos > lo(on) X Ros(on)max Ia = 30 A 16 29 
Transconductance 

Ciss Input Capacitance Vos = 25 V I= 1 MHz VGs = 0 2200 2900 
Coss Output Capacitance 950 1300 
Crss Reverse Transfer 250 350 

Capacitance 

1138 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

f!A 
f!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

td(on) Turn-on Time Voo = 40 V lo = 60 A 
t, Rise T1me Ro =50 Q Vos=10V 

(see test circuit, figure 3) 

(di/dt}on Turn-on Current Slope Voo=40V lo = 60 A 
Ro =50 n Vos=10V 
(see test circuit, figure 5) 

Og Total Gate Charge Voo = 40 V lo = 60 A Vos=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

tr(Voff) Off-voltage Rise Time Voo = 40 V lo = 60 A 
It Fall Time Ro =50 n Vos=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (*) Forward On Voltage lso = 60 A Vas= 0 

lrr Reverse Recovery I so= 60 A dildt = 1 00 AiJlS 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

iRRM Reverse Recovery 
Current 

(*)Pulsed Pulse duration~ 300 !lS, duty cycle 1.5% 
(•) Pulse width lrmited by safe operatmg area 

STP60N05/FI 

Min. Typ. Max. Unit 

65 90 ns 
500 700 ns 

185 A!JlS 

68 95 nC 
15 nC 
27 nC 

Min. Typ. Max. Unit 

160 220 ns 
190 270 ns 
370 520 ns 

Min. Typ. Max. Unit 

60 A 
240 A 

1.6 v 
120 ns 

0.27 JlC 

4.5 A 

Safe Operating Areas for T0-220 Safe Operating Areas for ISOWATT220 

GC27970 

3/7 
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STP60N05/FI 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATT220 

CC20540 
K 

' " 0 0.5 
~ I '--

II I ~ 
0.2 I 

p 
0.05 

I ~ 
0 02 / Zth k RlhJ c 

1--' .,.. o= t,/T 

""' 
l 0.01 _IUl_ 

I/ SINGLE PULSE 

Ill 11111111 
~ 

10-2 
10 5 1 0 4 1 0 ' 1 0 2 10 1 t, {s) 

Derating Curve For T0-220 Derating Curve For ISOWATT220 

Ptot (W) 
GC27BBO Ptot (W) rr..,,-r..,-,-.,....-,-,-.,.....,-,.-.,.-,-i"ocT'7"'ia'"'Jo 

140 "\. 

120 

"\. 
"\. 

100 

50 

50 
"\ 

40 1"\. 

20 

0 50 100 0 50 100 

Output Characteristics Transfer Characteristics 

GC27700 GC27710 

10YI/ Yes -9Y 
1--BV 

1o (A) 10 (A) 

100 100 
I 

80 7V 80 I 

50 
6V 

60 I 
I 

40 40 
I 

5V 

4Y -

Y05 =25V 

I 
20 20 

0 5 10 15 20 25 Y0 s (V) 0 2 4 8 10 Yes (Y) 

4/7 ---------------------------- J:~l ~~~~~~~:~~~ ----------------------------
1140 



Transconductance 
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STP60N05/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP60N06 
STP60N06FI 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP60N06 60 v < 0.02 Q 60 A 
STP60N06FI 60 v < 0.02 Q 32 A 

TYPICAL Ros(on) = 0.017 Q 
a AVALANCHE RUGGED TECHNOLOGY 
a 100% AVALANCHE TESTED 
a REPETITIVE AVALANCHE DATA AT 1 00°C 
a LOW GATE CHARGE 
a HIGH CURRENT CAPABILITY 
a 175°C OPERATING TEMPERATURE 
a VERY LOW Ros(on) 
a APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
a MOTOR CONTROL, AUDIO AMPLIFIERS 
a AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vas Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kO) 

VGs Gate-source Voltage 

Ia Drain Current (continuous) at Tc = 25 °C 

Ia Drain Current (continuous) at Tc = 100 °C 

laM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

VI SO Insulation Withstand Voltage (DC) 

Tstg Storage Temperature 

Tl Max. Operating Junct1on Temperature 
(•) Pulse Width l1m1ted by safe operating area 

May 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

·~ 
l 

s (3) 

Value Unit 

STP60N06 STP60N06FI 

60 v 
60 v 

± 20 v 
60 32 A 

42 22 A 

240 240 A 

150 45 w 
1 0.3 W/°C 

- 2000 v 
-65 to 175 oc 

175 oc 

1/7 
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STP60N06/FI 

THERMAL DATA 

T0-220 IISOWATT220 

Rthj-case Thermal Resistance Junction-case Max 1 I 3.33 

Rthj-amb Thermal Resistance Junction-ambient Max 62.5 
Rthc·slnk Thermal Resistance Case-sink Typ 0.5 

T, Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 60 
(pulse width limited by T1 max, o < 1 %) 

EAs Single Pulse Avalanche Energy 600 
(starting T1 ; 25 °C, lo; IAR, Voo; 25 V) 

EAR Repetitive Avalanche Energy 150 
(pulse width limited by T1 max, o < 1 %) 

IAR Avalanche Current, Repetitive or Not-Repetitive 42 
(Tc; 100 °C, pulse width limited by T1 max, (i < 1%} 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. Typ. Max. 

V(BR)DSS Drain-source lo; 250 J.lA VGs; 0 60 
Breakdown Voltage 

loss Zero Gate Voltage Vos ; Max Rating 250 
Drain Current (VGs; 0) Vos ; Max Rating x 0.8 Tc; 125°C 1000 

IGSS Gate-body Leakage VGs; ± 20 V ± 100 
Current (Vos; 0) 

ON(*) 

Symbol Parameter Test Conditions Min. Typ. Max. 

VGs(th) Gate Threshold Voltage Vos; VGs lo;250J.!A 2 2.9 4 

Ros(on) Static Drain-source On VGs;10V lo; 30 A 0.017 0.02 
Resistance VGs;10V lo = 30 A Tc = 100°C 0.04 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 60 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. Typ. Max. 

9ts (*) Forward Vos > lo(on) X Ros(on)max lo; 30 A 16 29 
Transconductance 

CISS Input Capacitance Vos; 25 V f = 1 MHz VGs = 0 2200 2900 
Cess Output Capacitance 950 1300 
Crss Reverse Transfer 250 350 

Capacitance 

°C/W 

°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.lA 
J.lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on 11me Voo = 40 V lo = 60 A 
lr Rise Time RG =50 Q VGs = 10 V 

(see test circuit, figure 3) 

(di!d!}on Turn-on Current Slope Voo = 40 V lo = 60 A 
RG =50 Q VGs=10V 
(see test circu1t, f1gure 5) 

Og Total Gate Charge Voo = 40 V lo = 60 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rise Time Voo = 40 V lo = 60 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso ('·) Forward On Voltage lso = 60 A VGs = 0 

lrr Reverse Recovery I so= 60 A dildt = 1 00 Ai11s 
Time Voo = 25 V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 (*) Pulsed. Pulse duration- 300 ~s. duty cycle 1.5 Yo 
(•) Pulse w1dth hm1ted by safe operatmg area 

STP60N06/FI 

Min. Typ. Max. Unit 

65 90 ns 
500 700 ns 

185 Ail-IS 

68 95 nC 
15 nC 
27 nC 

Min. Typ. Max. Unit 

160 220 ns 
190 270 ns 
370 520 ns 

Min. Typ. Max. Unit 

60 A 
240 A 

1.6 v 
120 ns 

0.27 11C 

4.5 A 

Safe Operating Areas For T0-220 Safe Operating Areas For ISOWATI220 

3i7 
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STP60N06/FI 

Thermal Impedance For T0-220 Thermal Impedance For ISOWATT220 
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Transconductance 
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STP60N06/FI 

Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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STP60N05-16 
STP60N06-16 

N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 

TYPE Voss Ros(on) lo 

STP60N05-16 50 v <0.016Q 60 A 
STP60N06-16 60 v < 0.016 Q 60 A 

• TYPICAL Ros(on) = 0.013 Q 

• AVALANCHE RUGGED TECHNOLOGY 
• 1 00% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100°C 
• LOW GATE CHARGE 
• VERY HIGH CURRENT CAPABILITY 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
• REGULATORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROL, AUDIO AMPLIFIERS 
• AUTOMOTIVE ENVIRONMENT (INJECTION, 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Dra1n Current (contmuous) at Tc = 25 °C 

lo Dram Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total DISSipatiOn at Tc = 25 °C 

Deratmg Factor 

Tstg Storage Temperature 

Tt Max. Operatmg Junct1on Temperature 
(•) Pul~e w1dth l1m1ted by safe operating area 

July 1993 

T0-220 

INTERNAL SCHEMATIC DIAGRAM 
D (2) 

'~ 
~ 

s (3) 

Value Unit 

STP60N05-16 STP60N06-16 

50 60 v 
50 60 v 

± 20 v 
60 A 

42 A 

240 A 

150 w 
1 W/°C 

-65 to 175 oc 
175 oc 

1/7 
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STP60N05-16/STP60N06-16 

THERMAL DATA 

RthJ·Case Thermal Resistance Junction-case Max 1 
RthJ·amb Thermal Resistance JunctiOn-ambient Max 62.5 
RthJ-amb Thermal Resistance Case-s1nk Typ 0.5 

T1 Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, li < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 ~ 25 °C, lo ~ IAR. Voo ~ 25 V) 

EAR Repetitive Avalanche Energy 
{pulse width limited by T1 max, 8 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc ~ 100 °C, pulse width limited by T1 max, li < 1%) 

ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo ~ 250 f!A VGs ~ 0 
Breakdown Voltage for STP60N05·16 50 

for STP60N06-16 60 

loss Zero Gate Voltage Vos ~ Max Rating 
Dram Current (VGs ~D) Vos ~ Max Rating x 0.8 Tc ~ 125 °C 

IGSS Gate-body Leakage VGs ~ ± 20 V 
Current (Vos ~ D) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos ~ VGs lo~ 250 11A 2 

Ros(on) Static Drain-source On VGs~1DV lo ~ 30 A 
Resistance VGs~ 10 V lo ~ 30 A Tc ~ 1 00°C 

lo(on) On State Dram Current Vos > lo(on) X Ros(on)max 60 
VGs~10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

gfs ('') Forward Vos > lo(on) X Ros(on)max lo ~ 30 A 20 
Transconductance 

CISS Input Capacitance Vos ~ 25 V f ~ 1 MHz VGs ~ 0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 

60 

600 

150 

42 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

2.9 4 

0.013 0.016 
0.032 

Typ. Max. 

40 

2900 3800 
900 1200 
230 300 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 
v 

f!A 
f!A 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 
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STP60 N05-16/STP60 N06-16 

ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Time Vaa = 30 V Ia = 30 A 
t, Rise Time RG =50 Q VGs=10V 

(see test circuit, figure 3) 

(difdt)on Turn-on Current Slope Vaa= 40 V Ia = 60 A 
RG =50 Q VGs=10V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Vaa = 40 V Ia = 60 A VGs=10V 
Ogs Gate-Source Charge 
0 9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions Min. 

lc(Voff) Off-voltage Rise Time Vaa= 40 V lo = 60 A 
It Fall Time RG =50 Q VGs=10V 
lc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions Min. 

Is a Source-drain Current 
lsoM(•) Source-dram Current 

(pulsed) 

Vso (·•) Forward On Voltage lso = 60 A VGs = 0 

ln Reverse Recovery I so= 60 A dildt = 1 00 A/JlS 
Time Voo = 30 V T1 = 150 °C 

On Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

( ·) Pulsed Pulse durat1on = 300 JIS, duty cycle 1 5% 
(•) Pulse w1dth lim1ted by safe operatmg area 

Safe Operating Areas Thermal Impedance 

K 

0 0.5 
' 
II 

II I 
0.2 

~ 1- ~ 
0.05 

' 0 02 il 
il 

1--' I o.o1 1 

1--' SINGLE PULSE 

2 1111111111111 

Typ. Max. Unit 

75 105 ns 
370 520 ns 

190 A/JlS 

105 150 nC 
18 nC 
44 nC 

Typ. Max. Unit 

185 260 ns 
250 350 ns 
480 680 ns 

Typ. Max. Unit 

60 A 
240 A 

1.6 v 
120 ns 

0.36 J.!C 

6 A 

GC20540 

I 

~ 
I 

' z,h k RlhJ-~ 
I 

0 fp/T 

I _flJl_ 

I~ 
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STP60N05-16/STP60N06-16 
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Capacitance Variations 
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STP60N05-16/STP60N06-16 

Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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STW16N40 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTOR 

TYPE 

STW16N40 

• TYPICAL Ros(on) = 0.21 Q 
• AVALANCHE RUGGED TECHNOLOGY 
• 100%AVALANCHETESTED 
• REPETITIVE AVALANCHE DATA AT 1 00°C 
• APPLICATION ORIENTED 

CHARACTERIZATION 

APPLICATIONS 
• HIGH CURRENT, HIGH SPEED SWITCHING 
• SWITCH MODE POWER SUPPLIES (SMPS) 
• CHOPPER REGULATORS, CONVERTERS, 

MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vos Drain-source Voltage (VGs = 0) 

VoGR Drain- gate Voltage (RGs = 20 kQ) 

VGs Gate-source Voltage 

lo Drain Current (continuous) at T c = 25 °C 

lo Drain Current (continuous) at Tc = 100 °C 

1oM(•) Drain Current (pulsed) 

Ptot Total Dissipation at Tc = 25 °C 

Derating Factor 

Tstg Storage Temperature 

Tt Max. Operating Junction Temperature 
(•) Pulse wtdth hmtted by safe operating area 

July 1993 

T0-247 

INTERNAL SCHEMATIC DIAGRAM 
0 (2) 

0~ 
J, 

s (3) 

Value Unit 

400 v 
400 v 
± 20 v 
16 A 

10 A 

64 A 

180 w 
1.44 W/°C 

-65 to 150 oc 

150 oc 

1/7 
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STW16N40 

THERMAL DATA 

Rthj-case Thermal Resistance Junction -case Max 0.69 
Rthj·amb Thermal Reststance Junction-ambient Max 30 
Rtht-amb Thermal Resistance Case-sink Typ 0.1 

Tt Maximum Lead Temperature For Soldering Purpose 300 

AVALANCHE CHARACTERISTICS 

Symbol Parameter Max Value 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T1 max, o < 1%) 

EAs Single Pulse Avalanche Energy 
(starting T1 = 25 °C, lo = IAR, Voo =50 V) 

EAR Repetitive Avalanche Energy 
(pulse width ltmited by T1 max, o < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T1 max, o < 1%) 

ELECTRICAL CHARACTERISTICS (Tease= 25 °C unless otherwise specified) 

OFF 

Symbol Parameter Test Conditions Min. 

V(BR)DSS Drain-source lo = 250 J.LA VGs = 0 400 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Ratmg 
Drain Current (VGs = 0) Vos = Max Rating x 0.8 Tc=125°C 

IGSS Gate-body Leakage VGs = ± 20 V 
Current (Vos = 0) 

ON(*) 

Symbol Parameter Test Conditions Min. 

VGS(th) Gate Threshold Voltage Vos = VGs lo= 250 11A 2 

Ros(on) Static Drain-source On VGs = 10V lo = 8 A 
Resistance VGs= 10V lo = 8 A Tc=100°C 

lo(on) On State Drain Current Vos > lo(on) X Ros(on)max 16 
VGs=10V 

DYNAMIC 

Symbol Parameter Test Conditions Min. 

Qts (*) Forward Vos > lo(on) X Ros(on)max lo = 8 A 6 
Transconductance 

Ctss Input Capacitance Vos=25V I= 1 MHz VGs = 0 
Cass Output Capacttance 
Crss Reverse Transfer 

Capacitance 

16 

435 

23 

10 

Typ. Max. 

250 
1000 

± 100 

Typ. Max. 

3 4 

0.21 0.3 
06 

Typ. Max. 

12 

2200 2900 
400 550 
205 270 

°C/W 
°C/W 
°C/W 

oc 

Unit 

A 

mJ 

mJ 

A 

Unit 

v 

J.LA 
!lA 

nA 

Unit 

v 
Q 

Q 

A 

Unit 

s 

pF 
pF 
pF 

2/7 ---------------------------- ~~~~~~~~:~~::l ----------------------------
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ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING ON 

Symbol Parameter Test Conditions 

ld(on) Turn-on Ttme Voo = 200 V Ia = 8 A 
tr Rise Time RG=4.7Q VGs = 10 V 

(see test circuit, figure 3) 

(di/dt)on Turn-on Current Slope Voo = 320 V Ia = 16 A 
RG = 4.7 Q VGs=10V 
(see test circuit, figure 5) 

Min. 

Og Total Gate Charge Voo = 320 V lo = 16 A VGs=10V 
Ogs Gate-Source Charge 
Q9d Gate-Drain Charge 

SWITCHING OFF 

Symbol Parameter Test Conditions 

lr(Voff) Off-voltage Rtse Ttme Voo = 320 V lo = 16 A 
It Fall Time RG=4.7Q VGs=10V 
tc Cross-over Time (see test circuit, figure 5) 

SOURCE DRAIN DIODE 

Symbol Parameter Test Conditions 

I so Source-drain Current 
lsoM(•) Source-drain Current 

(pulsed) 

Vso (' ) Forward On Voltage lso = 16 A VGs = 0 

trr Reverse Recovery lso = 16 A dt/dt = 1 00 A/11s 
Time Voo=100V T1 = 150 °C 

Orr Reverse Recovery (see test circuit, figure 5) 
Charge 

IRRM Reverse Recovery 
Current 

0 ( ) Pulsed. Pulse duratton = 300 ~IS, duty cycle 1.5 Yo 
(•) Pulse wtdth ltmtted by safe operattng area 

Min. 

Min. 

Safe Operating Areas Thermal Impedance 

10 (A) GC33601 
K 

0 0.5 -
I 0.2 

' 0.1 
!..-: 

0.05 : 
0.02 0.01 

101, 

I ' 
., 

'1'. 

' ' 1'. 10J.LS 

~===J' n- II'.. ~ t' IOO,u.s 

1ms 
s==-~ 

' ~ 4=- ~ 
«-" 

II IIIII 

2 
SINGLE PULSE 

', I Oms 
z 

I DC OPERATIO Nl'\. 1100rns 

8 
6 

' II 
II 

3 II II 

,f--- =25 "C T c 
I II I 1 10-

STW16N40 

Typ. Max. Unit 

25 35 ns 
85 115 ns 

350 A illS 

145 190 nC 
15 nC 
80 nC 

Typ. Max. Unit 

105 140 ns 
35 50 ns 
150 200 ns 

Typ. Max. Unit 

16 A 
64 A 

1.6 v 
620 ns 

10.9 1-lc 

35 A 

GC1!l46D 

··~ I 
~ Ill I 

Ill I I 

'" II 
I I Zth- k RthJ-c 

l!l o= t,/T 

cJliL 
il -{t±j 
!' T 

II, I 111111 II I IIIII 
-" -10" 10' 10 3 10 2 10- 1 t,(s) 

3/7 ---------------------------- ~~~~~~~u~:~~~ ----------------------------
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STW16N40 

Derating Curve 

0 50 100 

Transfer Characteristics 

GC5451 0 

10 (A) 

50 I 
I 

40 
I 

30 I 

20 
I 

I 
10 

V05 =25V 

I 
/ 

0 4 1 o VGs (v) 

Static Drain-source On Resistance 

Ros(on ) 
( [J) 

0.24 

0.22 

0.20 

0.18 

0.16 
0 

-

GC54530 

V0 s= 1 OV 

-I-v 

-- -

4 12 

Output Characteristics 

GC54500 

Yes -10V 

60 "J 9V 

~ 
~ BV 

A.~ 
50 

40 
~ 

7V 

1/ 
I 6V 

30 

v 
I 

20 

5V 

J 
10 

4V 

0 5 10 15 20 25 Vos(V) 

Transconductance 

GC"4520 J 

V0s=15V 

20 
TJ =-40 °C ---25 °C / 

,... --
/ 

;r- ::>"" ,.. -15 

/_ /" ......... -125 °C 

1-/' / 
10 

5 ~ 
/) 

If 
0 4 12 16 10 (A) 

Gate Charge vs Gate-source Voltage 

GC54540 

Yes (v) v 
10 I 

I 
I 

v 

I 
I Vos =32DV 

4 

1/ lo=16A 

40 80 120 160 0 9 (nC) 
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Capacitance Variations 

GC5t.550 

C(pF) 

5000 
f=1 MHz 
V05 =OV 

4000 

3000 
Crss 

t--
2000 

1\ Coss 

\['+_ 
1000 

Cr.;s 
I 

I I 

0 10 20 30 40 50 Vos(V) 

Normalized On Resistance vs Temperature 

Ros(on) 

(norm) 

2.0 

1.5 

1.0 

0.5 

0 

/ ,. 

-50 

I I 

/ 
/ 

/ 

50 

GC54570 

I 
/ 

/ 
/ 

VGs=lOV r--
10 =8A 

100 

Turn-off Drain-source Voltage Slope 

dv/df 
(V/ns) 

4 

2 

0 

\ 

\ 
\ 

"' 
LO 

GC54590 

V DD =320V 

V GS =IOV r--
I, =16A 

......... 1-..... ....... 

I 1-1-:-
80 120 Ro(o) 

STW16N40 

Normalized Gate Threshold Voltage vs 
Temperature 

Vcs(lh) 
(norm) 

1.2 

1.0 

0.8 

0.6 

0.4 

k 

I 

I 
["--.. 

r----..1 

""" i'.. 

GC54560 

I 
I Vos=Vos 

1--
11 0 =250/"A 

I 
I I 

!'--.. 
I'-... I 

I 
-50 0 50 100 

Turn-on Current Slope 

di /df 
(A/!L s ) 

300 

200 

100 

0 

\ 
\ 
\ 

I 

"'-I 
............. -..... 

I 
40 80 

Cross-over Time 

fc (ns) 

V oo =32QV 

600 - V GS = 1 OV 

10 =16A 

400 /I 
L' 

/ I 
/ 

200 

LO 80 

GC54550 

Voo =320V 

VGS =IOV r--
10 =16A 

r--j--r-

120 Ro(O) 

GC53600 

/v 
/ 
v 

/v 

120 Ro(o) 

------------ r== SGS·THOMSON ____________ 5~17 
&. "'!I [':iJ0~Gli!J~1~~Vlili!JGJIT!:i> 
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STW16N40 

Switching Safe Operating Area 

GC54610 

10 (A) 

80 

64 

48 

R0 =50 0 
TJ=150'C 

32 

16 

1 00 200 300 400 Yos(Y) 

Source-drain Diode Forward Characteristics 

) 

1.2 

1.0 

0.8 

0.6 

0.4 
0 

..... 
/ 

/ 

GC54630 

25°C 

----T J =-40's_ :--- ------!..---- !..-- -------v ..--.,/' 

/ 
125°C 

4 8 12 16 150 (A) 

Fig. 1: Unclamped Inductive Load Test Circuits 

2200 3.3 

'"' '"r 

o.u T. 

Accidental Overload Area 

GC!i4620 

10 (A) 

80 

64 

48 

32 
TJ =150°C 

I p =20 f.LS 

16 

0 1 00 200 300 400 

Fig. 2: Unclamped Inductive Waveforms 

I DM 

"' Ia_ /// \ 
/ 

/ 
/ 

1 / 
/ 

1/ 

y(SR)DSS 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 

Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 

200 

f A A 

ST 
ODE 

La 
D U.T. 

3 3 

"' Voo 

STW16N40 

Fig. 4: Gate Charge Test Circuit 

717 
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mm 
DIM. 

MIN. TYP. MAX. 

A 11.8 12.2 

B 8.9 9.1 

c 1.95 2.05 

D 0.75 0.85 

E 12.6 12.8 

F 25.15 25.5 

G 31.5 31.7 

H 4 

J 4.1 4.3 

K 14.9 15.1 

L 30.1 30.3 

M 37.8 38.2 

N 4 

0 7.8 8.2 

p 5.5 

inch 

MIN. TYP. 

0.466 

0.350 

0.076 

0.029 

0.496 

0.990 

1.240 

0.157 

0.161 

0.586 

1.185 

1.488 

0.157 

0.307 

0.216 

G 

J 

K 

L 

M 

MAX. 

0.480 

0.358 

0.080 

0.033 

0.503 

1.003 

1.248 

0.169 

0.594 

1.193 

1.503 

0.322 

OUTLINE AND 
MECHANICAL OAT A 

ISOTOP 

A 

w u. 

0041565 
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DIM. 
rnrn 

MIN. TVP. 

A 5.35 

c 3.3 

D 2.9 

01 1.88 

E 0.45 

F 1.05 

G 10.8 

H 15.8 

L1 20.8 

L2 19.1 

L3 22.8 

L4 40.5 

L5 4.85 

L6 20.25 

M 3.5 

N 2.1 

u 4.6 

<( 

1172 

MAX. MIN. 

5.65 0.210 

3.8 0.130 

3.1 0.114 

2.08 0.074 

1 O.Q17 

1.25 0.041 

11.2 0.425 

16.2 0.622 

21.2 0.818 

19.9 0.752 

23.6 0.897 

42.5 1.594 

5.25 0.190 

20.75 0.797 

3.7 0.137 

2.3 0.082 

I 
L5 

~ 

inch 

TVP. MAX. 

0.222 

0.149 

0.122 

0.081 

0.039 

0.049 

0.441 

0.637 

0.834 

0.783 

0.929 

1.673 

0.206 

0.817 

0.145 

0.090 

0.181 

L3 

~~ 

.~ 
I 

!c 
L2 

L6 J 

I 

;:)1 

OUTLINE AND 
MECHANICAL DATA 

ISOWATT218 

II~ 

ll-1 
t 

-~ S(·--- -------------------0-f-···---------------- -------------------- (!I 

t 

II 
T 

.I 
1 2 3 . L1 

L4 
P025C 



mm 
DIM. 

MIN. TYP. MAX. MIN. 

A 4.4 4.6 0.173 

B 2.5 2.7 0.098 

D 2.5 2.75 0.098 

E 0.4 0.7 0.015 

F 0.75 1 0.030 

F1 1.15 1.7 0.045 

F2 1.15 1.7 0.045 

G 4.95 5.2 0.195 

G1 2.4 2.7 0.094 

H 10 10.4 0.393 

L2 16 

L3 28.6 30.6 1.126 

L6 15.9 16.4 0.626 

L7 9 9.3 0.354 

0 3 3.2 0.118 

~] 
ml 

I : I ! 

1: 

0 
------._ 

f'E ~---

. 

inch 

TYP. MAX. 

0.181 

0.106 

0.108 

0.027 

0.039 

0.067 

0.067 

0.204 

0.106 

0.409 

0.630 

1.204 

0.645 

3.66 

0.126 

( 
L~ 

L3 

L6 

I· L7 :I 
u:: 
~ 

------------------

I I 

.1. L2 

OUTLINE AND 
MECHANICAL DATA 

ISOWATT220 

I~ 

u..! 
+ 

<"'! ~ 2 3 

.I 
u.. 

L4 
P011G 
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DIM. 
mm 

MIN. TYP. MAX. 

A 5.13 5.33 

B 2.63 2.83 

D 3.05 3.35 

D1 1.90 2.10 

E 0.50 0.70 

F 0.70 1.00 

F1 1.25 1.50 

F2 1.25 1.50 

G 5.00 5.20 

G1 2.50 2.60 

H 10.00 10.40 

L 6.80 7.10 

L1 14.70 15.10 

L2 20.20 

L3 26.60 28.60 

L5 3.30 3.40 

L6 15.90 16.30 

L7 23.20 25.20 

L8 19.80 

N2 6.00 

DIA. 3.00 3.20 

s 4.88 5.28 

1174 

inch 

MIN. TYP. MAX. 

0.202 0.210 

0.103 0.111 

0.120 0.132 

0.074 0.082 

0.019 0.027 

0.027 0.039 

0.049 0.059 

0.049 0.059 

0.196 0.204 

0.098 0.102 

0.393 0.409 

0.267 0.279 

0.578 0.594 

0.795 

1.047 1.126 

0.130 0.134 

0.626 0.641 

0.913 0.992 

0.779 

0.236 

0.118 0.126 

0.192 0.207 

I 

L5 L2 

17 © 
r\ 
'~ ©I 

r 
L6 

L7 

u:j 
II 
IL 

I' I I I 

N2 

L3 

OUTLINE AND 
MECHANICAL DATA 

2 

ISOWATT221 

"-J ~ 
<01 

~I j 

P0110 



mm 
DIM. 

MIN. TYP. MAX. 

A 4.7 5.3 

A1 2.87 

A2 1.5 2.5 

b 1 1.4 

b1 2.25 

b2 3.05 3.43 

c 0.4 0.8 

D 20.4 21.18 

e 5.43 5.47 

E 15.3 15.95 

L 15.57 

L1 3.7 4.3 

Q 5.3 5.84 

0P 3.5 3.71 

~r 
~1 ~ 

inch 

MIN. TYP. 

0.185 

0.059 

0.039 

0.120 

0.015 

0.803 

0.213 

0.602 

0.613 

0.145 

0.208 

0.137 

~ r 
D 

MAX. 

0.208 

0.113 

0.098 

0.055 

0.088 

0.135 

0.031 

0.833 

0.215 

0.628 

0.169 

0.230 

0.146 

) 

J 

OUTLINE AND 
MECHANICAL DATA 

T0-247 

II~ 
~f .I L 
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mm inch 
DIM. 

MIN. TYP. MAX. MIN. TYP. MAX. 

A 4.7 4.9 0.185 0.193 

c 1.9 2.1 0.075 0.082 

D 2.5 ~ 0.098 

E 0.5 0.78 0.019 0.030 

F 1 .1 1.3 0.043 0.051 

G 10.8 11.1 0.425 0.437 

H 14.7 15.2 0.578 0.598 

L2 - 16.2 - 0.637 

L3 18 0.708 

L5 3.95 4.15 0.155 0.163 

L6 31 1.220 

R - 12.2 - 0.480 

0 4 4.1 0.157 0.161 

~I uFI { 0 1=-;;;t 
LS LG 

L3 

I 
L2 I 

/ \....._/ 

-

-~ ~--- ·-------------0 .........---. 
:J: 

'---' 

0 

' r'\ 

.I R . 
Phasing out during 1993 (see next page) 
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OUTLINE AND 
MECHANICAL DATA 

T0-218 (SOT -93) 

II~ 

)--- (!) 
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LL 

3 
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mm 
DIM. 

MIN. TYP. MAX. MIN. 

A 4.7 4.9 0.185 

c 1.17 1.37 0.046 

D 2.5 

E 0.5 0.78 0.019 

F 1.1 1.3 0.043 

G 10.8 11.1 0.425 

H 14.7 15.2 0.578 

L2 - 16.2 -

L3 18 

L5 3.95 4.15 0.155 

L6 31 

R - 12.2 -

0 4 4.1 0.157 

LS 

,_j 
-~ ~---

0 

' 
Introduction starting 03 1993 

inch 

TYP. MAX. 

0.193 

0.054 

0.098 

0.030 

0.051 

0.437 

0.598 

0.637 

0.708 

0.163 

1.220 

0.480 

0.161 

L3 
L2 

\....__/ 

·--------------0 

r'\ 

R 

OUTLINE AND 
MECHANICAL DATA 

T0-218 (SOT -93) (new version) 

L6 

I 

r-----' 

~ 
--- C!:i 

~ 

~ 

i u.. 

1 2 3 
P025A 

1177 



DIM. 
mm 

MIN. TYP. 

A 4.40 

c 1.23 

D 2.40 

01 1.27 

E 0.49 

F 0.61 

F1 1.14 

F2 1.14 

G 4.95 

G1 2.4 

H2 10.0 

L2 16.4 

L4 13.0 

L5 2.65 

L6 15.2 

L7 6.2 

L9 3.5 

DIA. 3.75 

1178 

inch 

MAX. MIN. TYP. MAX. 

4.60 0.173 0.181 

1.32 0.048 0.051 

2.72 0.094 0.107 

0.050 

0.70 0.019 0.027 

0.88 0.024 0.034 

1.70 0.044 0.067 

1.70 0.044 0.067 

5.15 0.194 0.203 

2.7 0.094 0.106 

10.40 0.393 0.409 

0.645 

14.0 0.511 0.551 

2.95 0.104 0.116 

15.9 0.598 0.625 

6.6 0.244 0.260 

4.2 0.137 0.165 

3.85 0.147 0.151 

L2 

/ "-./ 

... ~ ~··· ·- -----------0 

...... Dia. 
../\. 

~ 
L7 

LG 

-~ 

L9 

OUTLINE AND 
MECHANICAL DATA 

T0-220 (DSG) 

~I 
T 
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N 
LL 
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DIM. 
MIN. 

A 3.45 

B 

c 
D 9.40 

E 4.98 

E1 0.40 

E2 1.17 

F 9.30 

F1 7.95 

G 7.40 

H 6.80 

I 

K 13.80 

L 

M 1.60 

N 0.60 

--' 

mm 

TYP. MAX. MIN. 

3.5 3.55 0.135 

1.28 1.30 

0.15 

9.50 9.60 0.370 

5.08 5.48 0.196 

0.45 0.60 O.Q16 

1.27 1.37 0.046 

9.40 9.50 0.366 

8.00 8.15 0.313 

7.50 7.60 0.291 

6.90 7.00 0.267 

0.10 

14.10 14.40 0.543 

0.40 0.50 

1.67 1.80 0.063 

0.08 1.00 0.024 

inch 

TYP. 

0.137 

0.050 

0.374 

0.200 

0.018 

0.050 

0.370 

0.315 

0.295 

0.417 

0.004 

0.555 

0.016 

0.066 

0.031 

MAX. 

0.140 

0.051 

0.006 

0.378 

0.216 

0.024 

0.054 

0.374 

0.321 

0.299 

0.421 

0.567 

0.020 

0.071 

0.039 

~ SGS·THOMSON 
IJa. "'J l ~D©OO@~lb~©IJ'OO@~D©® 

OUTLINE AND 
MECHANICAL DATA 

PowerS0-10 

......... Ef-·····················~ 

1Ff9 Dl OOSmm 
0 003'" 
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DIM. 

A 

B 

b 

b1 

c 

c1 

D 

e 

e3 

F 

H 

1180 

mm 

MIN. TVP. MAX. 

7.4 7.8 

10.5 11.3 

0.7 0.9 

0.49 0.75 

2.4 2.7 

1.2 

15.7 

2.2 

4.4 

3.8 

2.54 

MIN. 

0.291 

0.413 

0.028 

0.019 

0.04 

inch 

TYP. 

0.047 

0.618 

0.087 

0.173 

0.150 

0.100 

MAX. 

0.307 

0.445 

0.035 

0.030 

0.106 

OUTLINE AND 
MECHANICAL DATA 

SOT-82 

C A 

----------~ --------~ffi~=tl m 

~~ -
[ L J ~ 

c1 t 
e3 

b1 

P032A 



DIM. 
mm 

MIN. TYP. 

A 7.4 

B 10.5 

b 0.7 

b1 0.49 

c 2.4 

c1 1.2 

c2 1.3 

D 6 

e 2.2 

e3 4.4 

F 3.8 

H 

p 

s 4 

S1 2 

T 0.1 

f I 
- r---+---

i 
J 

~ I ~ 

inch 

MAX. MIN. TYP. 

7.8 0.291 

11.3 0.413 

0.9 0.028 

0.75 0.019 

2.7 0.094 

0.047 

0.051 

0.236 

0.087 

0.173 

0.150 

2.54 

45° (typ.) 

0.157 

0.079 

0.004 

c2 

MAX. 

0.307 

0.445 

0.035 

0.030 

0.106 

0.100 

T 

b1 

OUTLINE AND 
MECHANICAL DATA 

SOT-194 

A 
~I 

~ 
e3 

P032B 
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SALES OFFICES 

EUROPE 

DENMARK 

2730 HERLEV 
Herlev Torv, 4 
Tel (45-44) 94 85 33 
Telex 35411 
Telefax (45-44) 948694 

FINLAND 

LOHJA SF-08150 
Ratakatu, 26 
Tel (358-12) 15511 
Telefax (358-12) 155 66 

FRANCE 

94253 GENTILLY Cedex 
7 - avenue Galhem - BP 93 
Tel (33-1) 47 40 75 75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33-88) 75 50 66 
Telefax (33-88) 22 29 32 

GERMANY 

85630 GRASBRUNN 
Breton1scher R1ng 4 
Postfach 1122 
Tel (49-89) 460060 
Telefax (49-89) 4605454 
Teletex 897107=STDISTR 

60327 FRANKFURT 
Gutleutstrasse 322 
Tel (49-69) 237492-3 
Telefax (49-69) 231957 
Teletex 6997689=STVBF 

30695 HANNOVER 51 
Rotenburger Strasse 28A 
Tel (49-511) 615960-3 
Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 

90441 NORNBERG 20 
Erlenstegenstrasse. 72 
Tel (49-911) 59893-0 
Telefax (49-911) 5980701 

70499 STUTTGART 31 
M1ttlerer Pfad 2-4 
Tel (49-711) 13968-0 
Telefax (49-711) 8661427 

ITALY 

20090 ASSAGO (Ml) 
V le M1lanoflor1 - Strada 4 - Palazzo N4/A 
Tel (39-2) 57546 1 (10 hnee) 
Telex 330131-330141 SGSAGR 
Telefax (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
Vm R Fuc1n1, 12 
Tel (39-51) 593029 
Telex 512442 
Telefax (39-51) 591305 

00161 ROMA 
V1a A Torlon1a, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 8444474 

NETHERLANDS 

5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 

08021 BARCELONA 
Calle Plalon, 6 4" Floor, 5" Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 

28027 MADRID 
Calle Albacete, 5 
Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax (34-1)4031134 

SWEDEN 

S-16421 KISTA 
Borgarf1ordsgatan, 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 

1218 GRAND-SACONNEX (GENEVA) 
Chem1n Francois-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984869 

UNITED KINGDOM and EIRE 

MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel (44-628) 890800 
Telex 847458 
Telefax (44-628) 890391 



AMERICAS 

BRAZIL 

05413 SAO PAULO 
R Hennque Schaumann 286-CJ33 
Tel (55-11) 883-5455 
Telex (391 )11-37988 "UMBR BR" 
Telefax (55-11) 282-2367 

CANADA 

NEPEAN ONTARIO K2H 9C4 
301 Mood1e Dnve 
Su1te 307 
Tel (613) 829-9944 

U.S.A. 

NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 
Phoemx, AZ 85022 
(1-602) 867-6100 

SALES COVERAGE BY STATE 

ALABAMA 
Huntsville- (205) 533-5995 

ARIZONA 
Phoenix- (602) 867-6217 

CALIFORNIA 
Santa Ana- (714) 957-6018 
San Jose- (408) 452-8585 

COLORADO 
Boulder (303) 449-9000 

ILLINOIS 
Schaumburg- (708) 517-1890 

INDIANA 
Kokomo - (317) 455-3500 

MASSACHUSETTS 
L1ncoln- (617) 259-0300 

MICHIGAN 
LIVOnia- (313) 953-1700 

NEW JERSEY 
Voorhees- (609) 772-6222 

NEW YORK 
Poughkeepste- (914) 454-8813 

NORTH CAROLINA 
Raletgh - (919) 787-6555 

TEXAS 
Carrollton- (214) 466-8844 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CON­
TACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U S.A 

PENNSYLVANIA 
Montgomeryville- (215) 361-6400 

ASIA I PACIFIC 

AUSTRALIA 

NSW 2220 HURTSVILLE 
Su1te 3, Level 7, Ot1s House 
43 Bndge Street 
Tel (61-2) 5803811 
Telefax (61-2) 5806440 

HONG KONG 

WANCHAI 
22nd Floor - Hopewell centre 
183 Queen's Road East 
Tel (852) 8615788 
Telex 60955 ESGIES HX 
Telefax (852) 8656589 

INDIA 

NEW DELHI110001 
L1asonOfhce 
62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 
Tel (91-11)6424603 
Telex 031-66816 STMIIN 
Telefax (91-11) 6424615 

MALAYSIA 
SELANGOR, PETALING JAVA 46200 
Unit BM-10 
PJ lndustnal Park 
Jalan Kemajuan 12/18 
Tel (03) 758 1189 
Telefax (03) 758 1179 

PULAU PINANG 10400 
4th Floor - Su1te 4-03 
Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 
Telefax (04) 379816 

KOREA 
SEOUL 121 
8th floor Sh1nwon Bu1ld1ng 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 

SINGAPORE 

SINGAPORE 2056 
28 Ang Mo K1o- lndustnal Park 2 
Tel (65) 4821411 
Telex RS 55201 ESGIES 
Telefax (65) 4820240 

TAIWAN 

TAIPEI 
12th Floor 
325, Sect1on 1 Tun Hua South Road 
Tel (88&-2) 755-4111 
Telex 10310 ESGIE TW 
Tt>.lt>.f~v (RR~-?' 7t;t\..,1nnR 

SALES OFFICES 

JAPAN 

TOKY0108 
N1ssek1- Takanawa Bid 4F 
2-18-10 Takanawa 
Mtnato-Ku 
Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 



Information furn1shed is believed to be accurate and reliable However, SGS-THOMSON Microelectronics assumes no responsibility for the 
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SGS-THOMSON M1croelectromcs products are not authonzed for use as critical components 1n hie support devices or systems Without express 
wntten approval of SGS-THOMSON Microelectronics 

© 1993 SGS-THOMSON M1croelectromcs- Pnnted 1n Italy- All Rights Reserved 

SGS-THOMSON M1croelectron1cs GROUP OF COMPANIES 
Australia - Brazil - France- Germany - Hong Kong - Italy -Japan - Korea - Malays1a- Malta - Morocco -The Netherlands -

Singapore- Spam - Sweden - Switzerland- Taiwan - Umted Kingdom - U.S A. 

Recycled and chlorine free paper 




	00523a
	00523b

