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RCA types 40022 and 40254 are alloy-junction
power transistors of the germanium p-n-p type,
intended primarily for use in high-fidelity am-
plifiers and other af-amplifier applications.
They feature high collector-current and dissipa-
tion capabilities, and exceptional linearity of
characteristics over the full range of collector
current. These transistors are hermetically sealed
in the JEDEC TO-3 package and can be operated
over the temperature range from -65 to +100° C.

The 40022 is particularly suitable for use in
push-pull class B output stages of high-fidelity
af-amplifier equipment. A pair of 40022 tran-
sistors in a "single-ended push-pull' class B
amplifier circuit can deliver up to 10 watts rms
power (18 watts EIA music power?) into a 4-ohm
load with less than 5 per cent total harmonic
distortion, and provide a power gain of 25 db
(seeFig.3). When used with an RCA type 2N2613 low-
noise transistor in the input stage and RCA type
2N2614 transistors in the intermediate and driver
stages, the 40022 makes possible the design of
economical high-fidelity-amplifier systems having
high power output, low distortion, and wide
frequency response.

The 40254 is intended primarily for use in
class A af-power-amplifier service in driver and
output-stage applications. In these applica-
tions the 40254 can deliver power outputs as high
as 5 watts rms with less than 5 per cent total
harmonic distortion, and provide power gains of

up to 36 db.

3 ETA Standard No.R234, Section 2.1.2.1.
Measured at center of seating surface.

COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING-FLANGE TEMPERATURE (TMF)=25° C
COLLECTOR-TO-EMITTER VOLTS (Vgg)= -2
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Fig.l -Typical Transfer Characteristic

For T'ypes 40022 and 40254

GERMANIUM P-N-P  won
ALLOY-JUNCTION
POWER TRANSISTORS

JEDEC TO-3
For High-Fidelity
Audio-Frequency-Amplifier Applications

® Up to |8 watts EIA music power output inclass B
push=-pull operation

® DC beta = 50 (typical)

® 5-amp collector-current capability

1

® exceptional linearity of characteristics over
entire collector-current range

Maximum Ratings, 4bsolute-Maximum Values: &82%&
COLLECTOR-TO-BASE VOLTAGE, Vepge + «  -32 max. volts
COLLECTOR-TO-EMITTER

VOLTAGE, VcgRr (Rpgg £ 33 ohms). . . -32 max. volts
EMITTER-TO-BASE VOLTAGE, Vgpo. « + - -5 max. volts
COLLECTOR CURBENT, Ic. « « o v o o -5 max. amp
BASE CURRENT, Ig . + « « « « ¢ ¢ . -1 max. amp
TRANSISTOR DISSIPATION, Pr:

For mountingsflange ugoto 81° C . 12.5 max. watts

a

ve 81°© C Derate linearly

temperatures
at 0.66 watt/°C
TEMPERATURE RANGE:
Storage and operating (Junction) . -65 to +100 °c
PIN TEMPERATURE (During Soldering)

At distances>1/32 inch from seat-

ing surface for 10 seconds max.. . 255 max. °c
COMMON~-EMITTER CIRCUIT, BASE INPUT.
MOUNTING=FLANGE TEMPERATURE (TyF)=25° C
COLLECTOR-TO-EMITTER VOLTS (Vcg) = -2
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Fig.2 -Typical Transfer Characteristic
For Types 40022 and 4025u
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File NO: 69

40022, 40254
TYPICAL OPERATION OF TYPE 40022 IN "SINGLE-ENDED PUSH-
R PULL" CLASS B AF-AMPLIFIER CIRCUIT SHOWN IN FIG.3
T | Q For a Mounting-Flange Tem¢eratumeb of 259 ¢
ry -
vee DC Collector Supply
| 2 + Voltages <V(IZ)C e 14 volts
Vee Zero-Signal DC Collector Current -0.025 amp
Ro Rs . Zero-Signal Base-Bias Voltage. -0.16 volt
T0 % 7 Peak Collector Current . . -2.25 amp
B Magizm Signel 0C Collector, P
%Rs Input Impedance of St:age
T (per base) . e e e 60 ohms
! Q Load Impedance (Speaker
Voice-Coil). . W e e e e e 4 ohms
E. | > Power Gain . . . . 25 db
Maximum-Signal Power Output. . 10 watts
%R“ Re Total Harmonic Distortion at
Maximim-Signal Power-Output. . 5 %
Maximum Collector Dissipation
(per transistor) under worst-
case conditions. . . . 5 watts
92Cs-N332R2 EIA Music Power Output Ratlnga . 18 watts
Q = Transistor Type RCA-40022
Ry,R3 = 270 ohms & 10%, 1 watt
RZ'Ru = 3.9 ohms + 10%, ¢ 5 watt
Res,R¢ = 0.56 ohm + 10%, 0.5 watt
Sgeager Voice-Coil Impedance = 4 ohms b EIA Standard No.R234, Section 2.1.2.1.

T = Driver Transformer. Primary-winding impedance,
current—carrying capacuty, and .dc resistance
determined by large-signal characteristics of
driver stage; secondary windingsbifilar wound

impedance of each winding = 100 ohms.

Fig.3 -Circuit of "Single-Ended Push-Pull" Ampli-
fier Stage Using RCA Type 40022 Power I'ransistors

b Measured at center of seating surface.

C The data shown are for adc collector supply having 10
per cent regulation.

, 0 A,
ELECTRICAL CHARACTERISTICS, at a Mounting-Flange I’empefatureb of 257 C:
TEST CONDITIONS LIMITS
DC DC External e DC
Collector-|Collector= Base- Collector| Emitter )
Characteristic Symbol to-Base |to-Emitter|to-Emitter| ¢, rent Current| Type 40022 Type 40254 Units
Vol tage Voltage |Resistance Ie Ig
Ves Vee Rpe
volts volts ohms amp amp |Min. [ Typ. | Max.| Min.| Typ.| Max.
Collector-to-Base
Breakdown Voltage BVCBO -0.005 0 -32 - - -32 - - volts
Collector-to-Emitter _ 3 B R } _ R 1
Breakdown Voltage BVcER 33 0.2 32 32 volts
Emitter-to-Base
-0. - - - 5] - - 1t

Breakdown Voltage BVERo 0 002 -5 volts
Collector-Cutoff ]
Current ICBO -30 0 - 1 3 ma
Collector-Cutoff _ 0 _ _ _o.1 - - |-0.16
Saturation Current I BO(sat) 0.5 ma
DC Forward-Cl_xrrent h 2 1 38 | 70 _ 30| 70 _
Transfer Ratio FE
Base-to-Emitter v -10 -0.05 < l-0a18 - | - -] - | volt
Voltage BE
Gain-Bandwidth R _ ; 300 _ -1 300 _ X
Product £ 5 0.5 ¢
Thermal Resistance P R - l1.s R _ 1.5 oc/
Junction-to-Case J-C watt

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other nghts of third
parties which may result from its use. No license is granted by
1mpllcat10n or otherwise under any patent or patent rights of RCA.

-2-



40022, 40254

TYPICAL OPERATION OF TYPE 40254
IN CLASS A AF-AMPLIFIER CIRCUIT

For a Mounting-Flange Temperature of 259 ¢

DC Collector Supply

Voltage (Voo) ¢« v v v 0 o & -16 volts
DCCollector-to-Emitter Voltage. -13.2 volts
DC Collector Current. . . . . . -0.9 amp
Peak Collector Current. . . . . -1.8 amp
Input Impedance . . . . . e 15 ohms
Collector Load Impedance. . . . 15 ohms
Maximum-Signal Power Qutput . . 5 watts
Total Harmonic Distortion

at 5 watts Qutput . . . . . . 5 %
Power Gain. . . . . . . . . . . 36 db
Maximum Collector Dissipation . 12 watts

OPERATING CONSIDERATIONS

Because the metal shells of RCA-40022 and
RCA-40254 operate at the collector voltage, con-
sideration should be given to the possibility of
shock hazard if the shells are to operate at
voltages appreciably above or below ground poten-
tial. In such cases, suitable precautionary
measures should be taken.

RCA-40022 and RCA-40254 should not be con-
nected into or disconnected from circuits with
the power on because high transient currents may
cause permanent damage to the transistors.

RCA-40022 and RCA-40254 can be installed in
commercially available sockets. Electrical con-
nection to the base and emitter pins may also be
made by soldering directly to these pins. Such
connections may be soldered to the pins close to
the pin seals provided care is taken to conduct
excessive heat away from the seals. Otherwise the
heat of the soldering operation will crack the pin
seals and damage the transistors.

It is essential that the mounting flange which
serves as the collector terminal be securely
fastened to a heat sink, which may be the equip-
ment chassis. UNDER NO CIRCUMSTANCES, HOWEVER,
SHOULD THE MOUNTING FLANGE BE SOLDERED TO THE HEAT
SINK OR CHASSIS BECAUSE THE HEAT OF THE SOLDERING
OPERATION WILL PERMANENTLY DAMAGE THE TRANSISTOR.

The mounting-flange temperature of RCA-40022
and RCA-40254 will be higher than the ambient
(free-air) temperature by an amount which depends
on the heat sink used. The heat sink must have
sufficient thermal capacity to assure that the
heat dissipated in the heat sink itself does not
raise the transistor-mounting-flange temperature
above the design value.

File No. 69

COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING —FLANGE TEMPERATURE (TmF) =25°C
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Fig.4 -Typical Collector Characteristics
for T'ypes 40022 and 40254

COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING-FLANGE TEMPERATURE (Tyg) = 25° C
COLLECTOR-TO-EMITTER VOLTS (VcE) = -2
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Fig.5 - Typical Current-Transfer Character-
istic for Types #0022 and 40254



File No. 69

COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING-FLANGE TEMPERATURE (Tmf)=25°C
COLLECTOR-TO-EMITTER VOLTS (VCg)=~2
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Fig.6 -Typical Input Characteristic
for Types 40022 and 40254

MOUNTING FLANGE

(COLLECTOR)
CHASSIS
NOTE | (HEAT SINK)
—h 3
e 5 2
SPRING - TYPE g
Lock wasHer\ & \ 2 U
FIBER
INSULATOR
; WASHER
LUG AND
CONNECTING :
WIRE
6-32
T NUT
92CS-11008

NOTE 1: 0.002" MICA INSULATOR OR ANODIZED ALUMINUM IN—
SULATOR (DRILLED OR PUNCHED WITH BURRS REMOVED).

NOTE 2: REMOVE BURRS FROM CHASSIS HOLES.

Mounting hardware items for RCA-40022 aond 40254 are
available from RCA Distributors under the following RCA
Part Numbers:

ITEM RCA PART NO.
Mica Insulator 495320
Nylon Insulating Washer (2) 495334-7

Mica insulators are also available from Reliance Mica Co.,
341-351 39th St., Brooklyn, N.Y. 10032, United Mineral &
Chemical Corp., 16 Hudson St., N.Y., N.Y. 10014, and other

suppliers of similar components.
Insulating shoulder washers are also available from Contour

Plastics, Minneapolis, Minn. and other suppliers of similar
components,

Sockets for RCA-40022 and 40254 and other semiconductor
devices utilizing the JEDEC TO-3 package are made by
several manufacturers, and are generally available from elec-
tronic parts distributors.

Fig.7 - Suggested Mounting Arrangement for
Types 40022 and 40254

40022, 40254

DIMENSIONAL OUTLINE For
Types 40022 and 40054
JEDEC No.TO0-3

.875 MAX. —>
| DIA.

450
250
: l ]| SEATING PLANE
312 MIN. B 135 MAX.
¥ A
1197
n7r ™
8 i
(SEE NOTE) (SEE NOTE)
1 188 R. MAX.
'238 BOTH ENDS
(SEE NOTE) T
¥

2 MOUNTING HOLES
18l oia.

525 R. MAX
S3gom
92CS-11852
DIMENSIONS IN INCHES
For Types 40022 and 40254:
Mounting-Flange Thickness (A) = 0.050" max.

Pin Length (B) = 8:ﬁggz m;gz

NOTE: THESE DIMENSIONS SHOULD BE MEASURED AT POINTS
.050" (1.270MM) TO .055" (1.397MM) BELOW SEATING PLANE.
WHEN GAGE IS NOT USED, MEASUREMENT W!LL BE MADE AT SEAT-
ING PLANE.

TERMINAL CONNECTIONS

FLANGE
N

Pin 1 - Base
Pin 2-Emitter

Mounting Flange -
Collector, Case




RCA-40050 and 40051 are alloy-junction power
transistors of the germanium p-n-p type, intended
primarily for use in high-fidelity amplifiers and
other commercial af-amplifier applications. These
transistors feature high collector-current and dis-
sipation capabilities, and exceptional linearity
of characteristics over their full ranges of col-
lector current. When used with RCA-2N2613 low-noise
transistors in low-level stages and RCA-2N2614
transistors in intermediate-level and driver
stages, the 40050 and 40051 make possible the de-
sign of economical high-fidelity amplifier systems
having high power output, low distortion, and
wide frequency response.

The 40050 and 40051 are particularly desirable
for use in class B amplifier service in push-pull
circult arrangements. In a '"single-ended push-
pull" amplifier circuit of the type shown in Fig.2,
using direct coupling to a 4-ohm speaker load, a
pair of RCA-40051 transistors can deliver up to
25 watts output with 31ne wave-signal input or 45
watts music-power output?, with less than 5 per cent
total harmonic distortion and apower gainof 28 db.
In the same type of circuit a pair of RCA-40050
transistors candeliver up to 15 watts output with
sine-wave-signal input or 25 watts music-power
output®, also with less than 5 per cent total
harmonic distortion and a power gain of 28 db.

RCA- 40050 and 40051 are also useful as class A
power amplifiers indriver and output-stage appli-
cations. In this type of service these transistors
can provide power outputs as high as 5 watts with
less than 5 per cent total harmonic distortion,
and power gains as great as 38 db.

The 40051 has a higher collector-to-emitter
voltage capability (-50 volts) than the 40050
(-40 volts), and consequently can provide greater
power output in direct-coupled amplifier circuits
and other applications requiring this capability.

Both the 40050 and the 40051 utilize a
hermetically sealed JEDEC TO-3 package.

Maximum Ratings, Absolute-Maximum Values:

40050 40051
Collector-to-Base Voltage, VCED' -40 -50 max. volts
Collector-to-Emitter

Voltage, V . . -40 -50 max. volts
CEO

Emitter-to-Base Voltage VE&) . -5 -5 max. volts

Collector Current, IC . . -5 -5 max. amp

Base Current, I,. . . . . . . . -1 -1 max. amp

Transistor Dissipation:
At ’Vlountlng Flange Temperatures*

Up to 812 C . 12.5 12.5 max. watts
Above 81° C . See Fig.l
Temperature Range:
Storage and Operatmg
(Junction). . 65 to +100 °c

Pin Temperature (Durlng Soldermg)
At distances of not less than
1/32" fromseating surface for
10 seconds max. . . . . . . . 255 255 °c

* .
Measured at center of seating surface.

GERMANIUM
P-N-P
POWER TRANSISTORS

For High-Fidelity,
Audio-fFrequency-Amplifier
Applications

e High Large-Signal (DC) Beta = 90 typ.

e Excellent Beta Linearity —
Essentially linear up to 5 amp. I¢

e U005! Features in Push-Pull
Class B Service
(a) 45 watts music power output?
(b) 25 watts sine-wave power output

25

MAXIMUM TRANSISTOR DISSIPATION (PT)—WATTS

=75 -50 -25 [o] 25 50 7% 100
MOUNTING—FLANGE TEMPERATURE (TmfF)—°C

92CS-12491
Fig.1-Rating Chart for Types
RCA-40050 and RCA-40051

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;

‘nor for any infringements of patents or other rights of third

parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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File No.67 40050, 40051

Electrical Characteristics, at a Mounting-Flange Temperature, Typ*, of 25° C

TEST CONDITIONS LIMITS
DC DC
COI IeC‘ CO‘ lec" DC Exter
nal
tor-to | tor-to | Collec-| D0C Base-to- Type T
Characteristics Symbols | Base |Emitter| t Enitter| Base-to ) ey i
Y/ ] ! e or Current| EMitter RCA-40050 RCA-40051 Units
Volt- | Volt- {Current ﬁesistanc
age age
Ve | VeE Ic I RBE
volts | volts amp ma ohms Min.| Typ. |Max.[Min.| Typ. |Max.
Collector-to-Base
Breakdown Voltage BVcao -0.005 0 -40] - - | -50} - - volts
Collector -to-Emitter
Breakdown Voltage BVCER -0.6 68 40| - - 1-50) - - volts
Emitter-to-Base
Breakdown Voltage BVEBD 0 -2 -5 - - | -5 - - volts
Collector-Cutoff
Current Icro -30 0 - - |-0.5| - - ]-0.5 ma
Saturation Collec-
tor-Cutoff Current| Icpp(sat) -0.5 0 - - -0.1] - - -0.1 ma
DC Forward-Current
Transfer Ratio hFE -2 -1 50 90 - 50 90 -
Base-to-Emitter
Voltage VBE -10 0.5 - [-0.17] - - |-0.17] - volt
Thermal-Resistance
(Junction-to-case) 6Jc - - 1.5 - - 1.5 °C/watt
Gain-Bandwidth
Product fT 5 0.5 - 500 - - 500 - Kc

* Measured at center of seating surface.

Type 40050

or 40051
T Q
0 - Typical Operation of Types 40050 and 40051 in
Vee "Single-Ended Push-Pull" Class B AF-Amplifier
- + . . . .
= Circuit Shown in Fig.2:
Vce
+
orndR 7 For a Mounting-Flange Temperature of 25°C
STAGE 40051 40050
R3 DC Collector Supply
T Voltages (VcCy, VCCQ) .o 22 18 volts
[ Q Zero-Signal DC Collector
E Type 40050 . Curgent i é B . . -0.025 -0.025 amp
ero-Signa ase-plas
e 2 or 40051 Voltage . . . .. . . =0.16 -0.16 wvolt
R Peak Collector Current R -2.8 amp
Rg 6
Maximum-Signal DC
Collector Current . . . . . ~-1.1 -0.8 amp
Input Impedance of Stage
(per base). . . . e 31 32 ohms
92CS-H332R2 Load Impedance (qpeaker
Voice Coil) . Coe 4 4 ohms
40051 40050 Power Gain. . . . . 28 28 db
R., R T %70 390 ohms + 10%, 1 watt Maximum-Signal PowerOutput . 25 15 watts
1 3 . Total Harmonic Distortion
RZ' Ru cessens seses 3.9 3.9 ohms + 10%, 0.5 watt at Maximum-Signal
Rg, Rg wessseessss 0.33  0.33 Ohm#10%, 0.5watt Power Output. . . . . . . . 5 5 %
Speaker: Voice- Mazlmum Collector ?1551pat10n
H per t[‘anSlStOl‘ un er
Coil Impedance....... & 4 onms worst-case conditions . . . 12.5 7.5 watts
T: Driver Transformer. Primary-winding impedance, Elaa’:“::ég Pow” O"Lp“t 45 25 watts
current-carrying capacity, and dc resistance de- e ot
termined by large- signal characteristics of driver
stage; secondary windings bifilar wound, impedance
of each winding = 100 ohms, a

. . EIA Standard No.RS234, Section 2.1.2.1.
Flg.? -Slngle-Ended Push-Pull Class B The data shown are for adc collector supply having

AF Amplifier Circuit 10 per cent regulation.



40050, 40051 File No.67
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT,
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Fig.6 - Typical Transfer Characteristic
for Types RCA-40050 and RCA-40051.
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Fig.4 - Typical Input Characteristic
for Types RCA-40050 and RCA-40051.

Fig.7 - Typical Current-Transfer Characteristic

for Types RCA-40050 and RCA-40051.
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40050, 40051

OPERATING CONSIDERATIONS

Because the metal shells of these transistors
operate at the collector voltage, consideration
should be given to the possibility of shock hazard
1f the shells are to operate at a voltage appre-
ciably above or below ground potential. In such
cases, suitable precautionary measures should
be taken.

The 40050 and 40051 should not be connected
into or disconnected from circuits with the power
on because high transient currents may cause
permanent damage to the transistors.

These transistors can be installed in commer-
cially available sockets. Electrical connection
to the base and emitter pins may also be made by
soldering directly to these pins. Such connections
may be soldered to the pins close to the pin seals
provided care is taken to conduct excessive heat

MOUNTING FLANGE
(COLLECTOR)

cHassis
NoTE | R (HEAT SINK
7
SPRING - TYPE
LOCK WASHER\ & U
@ INSULATOR
; WASHER
LUG AND
CONNECTING .
WIRE
. NOT
92C5-11008
NOTE 1: 0.002" MICA INSULATOR OR ANODIZED ALU-

MINUM INSULATOR (DRILLED OR PUNCHED WITH BURRS
REMOVED).

NOTE 2: REMOVE BURRS FROM CHASSIS HOLES.

Mounting hardware items for RCA-40050 and 40051 are
available from RCA Distributors under the following RCA
Part Numbers:

ITEM RCA PART NO.
Mica Insulator 495320
Nylon Insulating Washer (2) 495334-7

Mica insulators are also available from Reliance Mica Co.,

341-351 39th St., Brooklyn, N.Y. 10032, United Mineral &

Chemical Corp., 16 Hudson St., N.Y., N.Y. 10014, ond other

suppliers of similar components.

Insulating shoulder washers are also available from Contour
Plastics, Minneapolis, Minn. and other suppliers of similar
components,

Sockets for RCA-40050 and 40051 and other semiconductor
devices utilizing the JEDEC TO-3 package are made by
several manufacturers, and are generally available from elec-
tronic parts distributors.

Fig.8 - Suggested Mounting Arrangement
for Types RCA-40050 and RCA-40051.

away from the seals. Otherwise the heat of the
soldering operation will crack the pin seals and
damage the transistor.

It is essential that themounting flange which
serves as the collector terminal be securely fast-
ened to a heat sink, which may be the equipment
chassis. Under no circumstances, however, should
the mounting flange be soldered to the heat sink
or chassis because the heat of the soldering
operation will permanently damage the transistor.

The mounting-flange temperature of the 40050
or 40051 will be higher than the ambient (free-air)
temperature by an amount which depends on the heat
sink used. The heat sink must have sufficient
thermal capacity to assure that the heat dissipated
in the heat sink itself does not raise the
transistor-mounting-flange temperature above the
design value.

JEDEC No. TO-3

je—— 875 MAX. —»f
DIA.

450
250 l
I ] SEATING PLANE
312 MIN. B 135 MAX.
A
\ 1197
177
305 r—’szg—»
. .
(SEE NOTE ) (SEE NOTE 2)

! 188 R. MAX.
339 BOTH ENDS
420 -

(SEE NOTE 1) ‘1‘

(S

2 MOUNTING HOLES

‘151 DIA.
525 R. MAX
9330
92CS-11852
DIMENSIONS IN INCHES
For RCA-40050 and RCA-4005I
Mounting-Flange Thickness (A) = 0.050" max.
: 0.440" min.
th (B) =
Pin Length (B) 0.480" max.

NOTE |: THESE DIMENSIONS SHOULD BE MEASURED AT
POINTS .050" (1.270MM) TO .055" (1.397MM) BELOW
SEATING PLANE. WHEN GAGE ISNOT USED, MEASUREMENT
WILL BE MADE AT SEATING PLANE.

NOTE 2: TwOo LEADS.

TERMINAL CONNECTIONS

Pin 1- Base
Pin 2-Emitter

Mounting Flange —
Collector, Case

C, CASE
(FLANGE)

P



SILIGON N-P-N PLANAR TRANSISTORS

40080 40081
~ A00E2 40446

J'Fne' No. 2]0 |

RCA-40080, -40081, -40082, and 40446 are triple-
difused, silicon planar n-p-n transistors, specifically VRG’ i
desi C e . ) -
esigned for application in a 5-watt input, 27 mega For 27 MHz,
hertz Citizens Band Transmitter.
5-Watt
Type JEDEC Application Citizens Band !
No. Package ;
40080 TO-5 Oscillator Applications i
40081 TO-5 Driver !
40082 TO-39 Power Amplifier |
40446 TO-39 + Flange Power Amplifier
JEDEC TO-5
MAXIMUM RATINGS
PARAMETER 40080 40081 40082 40446 UNITS
VcEo 30 - - - \Y
( \ VeRy ~ 60 60 60 v
VEBO - 2.0 2.5 2.5 \
Io (peak) .250 .250 1.5 1.5 A
Temperature Range
1. Storage —65 to 200 —65 to 200 —65 to 200 —65 to 200 oCc
2. Operating (Junct.) —65 to 200 —65 to 200 —65 to 200 —65 to 200 oC
Transistor Dissipation
1. Case temperature up to 25° C - 2.0 5.0 10.0 W
2. Case temperature above 25° C - See Fig.1 See Fig.1 See Fig.1
3. Free-Air temperature up to 25° C 0.5 - - - w
R.F. PERFORMANCE - 27 MEGAHERTZ
TYPE Vee | mx P;,(RF) P,ut MIN
40080 — Oscillator 12V 32 mA - 100 mW
40081 — Driver 12V 85 mA 75 mW 400 mW
40082, 40446 — Power Amplifier 12V 415 mA 350 mW 3.0W

Trademark(s) ® Registered
Marca(s) Registrada(s)

RADIO CORPORATION OF AMERICA

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.

40080, 40081, 40082, 40446 6/66




FILE NO. 210

ELECTRICAL CHARACTERISTICS (T, = 25° C)

40080-40082, 40446

40080
PARAMETER SYMBOL TEST CONDITIONS MINIMUM | MAXIMUM] UNITS
Collector-to-Emitter Voltage Vero Io=10 mA; IB =0 30 - \%
Collector Current ICBO VCB = +15V; IE =0 - 10 pA
40081
PARAMETER SYMBOL TEST CONDITIONS MINIMUM | MAXIMUM | UNITS
Collector-to-Emitter Voltage VCEX IC = 100 pA; VBE = -5V 60 - A"
Collector Current IcBo Vog= t156V;Ip=0 - 10 uA
Emitter-to-Base Voltage VEBO Ig= 500 pA; IC =0 2.0 - A%
40082 AND 40446
PARAMETER SYMBOL TEST CONDITIONS MINIMUM | MAXIMUM| UNITS
Collector-to-Emitter Voltage VCEX IC = 500 pA; VBE = -5V 60 - \'
Collector Current IcBo VeB = t16 VI =10 - 10 A
Emitter-to-Base Voltage VEBO Ig = 500 pA; I = 0 2.5 - A%

TYPICAL C.B. TRANSMITTER PERFORMANCE (13.8 volt Collector Supply)

NO MODULATION 100% MODULATION
STAGE -
Ic(mA) P, (watts) Ic(mA) P (watts)
Oscillator 15 — 15 -
Driver 55 - 50 -
Power Amplifier 330 3.5 330 4.8

? Adjusted for maximum legal power output.



4008040082, 40446

FILE NO. 210

"10-39"
PACKAGE

| —

+

+ FLANGE

"FLANGE - TYPE
TO-39" PACKAGE

40446

92LM-1499

DISSIPATION DERATING CURVE

e Flange provides for mounting convenience
and for effective contact with heat sink.

o Greater power-handling capability

o Additional design flexibility

TYPICAL AMPLIFIER CHAIN

47pt

u Y —i

51pf 5

Earcl

12 O1puf

21Mc

01 .f
x'tal #

Ly

47a

Q

E 10
ES
| 9
8
g 8
L2
a 7 or
g %
8 g
5
@ 5
2
L 4 9
= ooee
s 3 N
2 T
:, i
x 40 1
g 08,
|
0 H TN
-100 -50 (o) 50 100 150 200
CASE TEMPERATURE—°C
92L.8-1500

Fig. 1

wW Ly 500
! O

o'~

90-400"7 ' 220pf =

= 2pf

1

.|||7

+11to 15V

-[- O1f
+11 to 15V (Modulated)

L; 14t:3t #22 wire 44** CTC coil form with ‘“green dot’’ core 0.75-1.2phy Q =100
Ly 14t:2%t #22 wire %°* CTC coil form with *‘green dot’”® core 0.75-1.2phy Q =100

0.21-0.34 zhy Q =140

Lg 11t #22 wire %'’ CTC coil form with ‘“green dot’’ core 0.5-0.9 zhy Q =120
Ly 7 #22 wire %'’ CTC coil form with *“green dot** core

RFC 1,2 15puhy Miller #4624 or equiv.

Cy ARCO #429 or equiv.

Q; RCA 40080
02 RCA 40081
Q3 RCA-40082, -40446

Fig. 2

-3-



FILE NO. 210

40080-40082, 40446

DIMENSIONAL OUTLINE FOR TYPES
40080, 40081, 40082

JEDEC No.TO-5 and TO-39

.370 MAX.
.335 MIN.
DIA
335 MAX.
305 MIN.
DIA.
-&—- )
9
IN.
(NOTE 1) '528 qu.
-L [Es) D lSEATING PLANE
00910} )
125 U U U (NOTE 5)
DETAILS OF OUT- D D
LINE IN THIS S
ZONE OPTIONAL
.200 3 LEADS
' .019 MAX.
016 MIN.
DIA.
(NOTE 2)

OQUTSIDE
CORNER

.007 MAX.

.034 MAX.
.028 MIN.

; 045 MAX.
.029 MiN.

INDEX TAB (NOTE 3) 92CS~-12742RI

DIMENSIONS IN INCHES

NOTE 1: This zone is controlled for automatic handling.
The variation in actual diameter within the zone shall not
exceed 0.010.

NOTE 2: The specified lead diameter applies in the zone be-
tween 0.050 and 0.250 from the seating plane. Beyond 0.250
a maximum of 0.021 diameter is held. Outside of these zones
the lead diameter is not controlled.

N'OTE 3: Measured from maximum diameter of the actual de-
vice.

NOTE 4: Leads having maximum diameter (0.019) measured
in gauging plane 0.054 t 0.001 —0.000 below the seating
plane of the device shall be within 0.007 of their true lo-
cations relative to a maximum-width tab.

NOTE 5: 1.5 minimum (TO-5) for 40080, 40081; 0.5 minimum
(TO-39) for 40082,

DIMENSIONAL OUTLINE FOR TYPE 40446
JEDEC T0-39 + FLANGE

519 on—
322 e
! ( ] i
Zggg fgii 252
“ |

Fi I
L T T U
.07

SEATING
0
o0 ﬂ) 0 PLANE
3 LEADS .019— .0I6 DIA. L
NOTE |

0,43
MIN.
691
685
.I56R.
BOTH ENDS }
R.
/ .505
l 495
132
-t Y 28
\
45°
1.005
995
92LM-1496

(Bottom View)

DIMENSIONS IN INCHES

NOTE: The specified lead diameter applies in the zone from
case to 0.15 from the seating plane. Between 0.15 and 1.40
a maximum of 0.021 diameter is held. The lead diameter is
not controlled beyond 1.40.

TERMINAL CONNECTIONS
FOR ALL TYPES

Lead No.1 — Emitter

Lead No.2 — Base

Case, Lead No.3 — Collector

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

-4 -



‘Fil’e} No | 40 | J

RCA-40084 1is a general-purpose
planar transistor of the silicon n-p-n
type intended for a wide variety of
small-signal and medium power applica-
tions in industrial equipment. It fea-
tures low noise and leakage character-
istics, high switching speed (non-
saturating mode), high pulse beta, and very
low output capacitance.

Maximum Ratings, 4bsolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE,

VCBO. « ¢« ¢« ¢ ¢« v v v o . . 60 max. volts
COLLECTOR-TO-EMITTER VOLTAGE:

With base open, Vcgo. . . . 40 max. volts

With RBE £ 10 ohms, VCER- - 50 max. volts
EMITTER-TO-BASE VOLTAGE,

VEBO: « « + « o « ¢ o o o 5 max. volts
COLLECTOR CURRENT, Ic . . . . 1 max. amp
TRANSISTOR DISSIPATION, Pt:

At case up to 25° C. . 1.8 max. watts

temperatures|above 25° C. . See Rating Chart

At free-air Jup to 25° C. . 0.5 max. watt

temperatures|above 25° C. . See Rating Chart
TEMPERATURE RANGE:

Storage « « + 4 o« 4 4 . . -65 to +200 °c

Operating (Junction). . . -65 to +200 °c
LEAD TEMPERATURE

(During Soldering):

At distances \ 1/32 inch

from seating surface for

10 sec. max.. « « « . . . 225 max. °c

@« + Sv
o3 HEE o
£1  mEEEEH Ny < H
=S EEREHETE Ry
s& BREREESNERR) g
28 o PREE MR, ,
L B T e
e e T e =
RE IS IR BhSEHHHE
-50 (o] 50 100 150 200
TEMPERATURE —°C
92C5— 12138

For Small-Signal and
Medium-Power Applications

JEDEC TO-18

e minimum gain-bandwidth product = 100 Mc, useful in
applications from dc to 20 Mc

e operation at high junction temperatures—up to 2000C
o lownoise and low leakage characteristics

e high switching speed (non-saturating mode)-30 nano-
seconds maximum

o very low output capacitance—15 pf maximum

Fig.1 - Rating Chart for RCA-40084.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

-

RADIO CORPORATION OF AMER'CA Trademark(s) ® Registered

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.
40084 6/66
Reprinted from 40084 9/63
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FILE NO. 40

40084
ELECTRICAL CHARACTERISTICS
At Case Temperature (Tg) of 25° C P
TEST CONDITIONS LIMITS
DC DC DC
Collector-| Col lector-|Emitter- c ”DC tor|E 'Dtct BDC RCA
Characteristic Symbol to-Base | to-Emitter| to-Base g ec ? le e: ¢ ase ¢ 40084 Units
Vol tage Voltage | Voltage | “Urren urrentjLurren
Vcs VCE Ves Ic IE I8
volts volts vol ts ma ma ma Min.| Max.
Collector-Cutoff Current Icpo 30 0 - 10.25 Ka
Emitter-Cutoff Current IEBO 4 0 - 10.25 pa
DC Forward-Current o
Transfer Ratio hFg 10 150 50 | 250
Collector-to-Base
Breakdown Voltage BVcBO 0.1 60 - volts
Emitter-to-Base
Breakdown Voltage BVEBO 0.1 5 - volts
Collector-to-Emitter
Sustaining Voltage VcEO(sus) 100** 40| - || volts
Collector-to-Emitter
Sustaining Voltage with
External Base-to-Emitter | YCER(sus) 100** 50 - volts
Resistance (Rgg) =10 ohms
Collector-to-Emitter -
Saturation Voltage VcE(sat) 150 15 - | 1l.4ff volts
Base-to-Emitter -
Saturation Voltage VBE(sat) 150** 15 - 1.7]| volts
Small-Signal Forward-
.| Current Transfer Ratio: hfe 10 50 51 -
At frequency of 20 Mc
Noise Figure:
Generator resistance (Rg)
= 500 ohms, circuit band-
width (BW) = 15 Kc, input| NP 10 0.3 - 8 db
frequency (f) = 1 Kc
Output Capacitance Cob 10 0 - 15 pf
Input Capacitance Cib 0.5 0 - 80 pf
Thermal Resistance:
Junction-to-case 03-c - 97| °C/W
Junction-to-free air 63-FA - 350l °C/W
** Pulse Test: Pulse duration, 300 usec; duty factor, 1.8%.



40084 FILE NO. 40
COMMON—EMITTER CIRCUIT, BASE INPUT. i COMMON-EMITTER CIRCUIT, BASE INPUT. tHHHH T
FREE—AIR TEMPERATURE (Tgp)=25° C i eaes o FREE—AIR TEMPERATURE (Tga)=25° C
T R T o Easstass:
\ T \IJ.'_A,*G 1 1 \7 0, 1T TTTTT I
500 H @ : TOH
] T 111 i‘l } e
> ] F S, t 9
-, [ —
H 400 L g 8 1
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> 300 = 6
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COLLECTOR-TO—EMITTER VOLTS (Vcg) COLLECTOR—-TO-EMITTER VOLTS (Vcg)
92Cs— 11189 92Cs—1iI78

Fig.2 - Typical Collector Characteristics
at 25° C for RCA-40084.

Fig.3 - Typical Collector Characteristics
at 25° C for RCA-40084.

COMMON—EMITTER CIRCUIT, BASE INPUT, [T % T T MMON—EMITT IRCUIT, BA T
FREE—AIR TEMPERATURE {TFa)=—55° Clrrtiiririiiirifirir it FREE AR TEMPERATURE (TFAY <1000 & !
IIIIIHH \I”H= jl![ }” H T IT 11T H T TT
TTTTTTTTT ‘Illllll__ ILiIV! l}% HHIHH !;; ‘;I H H 1
500 PUVECYARE, Ree : 500 FA ) o
H-H- v 1 ! : _ s
T) & [&] 1
400 H 400 !
(2] n T
w w ; AT
@ [+ T
g N -
= 300H S 300
- < H < r
[ 2 3 3
1 = m s o
« 200Hf « 200H
(<] o H
= 4 e
O - (8]
w ; i w
3 ool 2
g 100] a 100
© o
]
-+ ‘
ASE] MPERES(Ig¥EO! ] BA iLL A ES
o 2 4 6 8 10 [ 2 4 6 8 10 12
COLLECTOR-TO-EMITTER VOLTS (Vcg) COLLECTOR—TO-EMITTER VOLTS (Vcg)
92CS-11i90 92CS— 11180

Fig.4 - Typical Collector Characteristics
at -55% C for RCA-40084.

Fig.5 - Typical Collector Characteristics
at 100° C for RCA-40084.

COLLECTOR CURRENT (Ic)=0
EMITTER CURRENT (Ig)=0
50 FREE—AIR TEMPERATURE (TFp)=25° C
o0 I B -
6 EMITTER-TRANSITION CAPACITANCE FOR Vgg|
7 '\
2 4
g '\\ o
o .
& ? \\
a
| ~l
8 '0., | o
é . | T
g OUTPUT CAPACITANCE FOR Vcg
S
2
|
3 R 4 > 8
h -o.l -1 -10 -100
REVERSE—BIAS VOLTS (Vgg OR Vcg)
o 92CS—11195

Fig.6 - Typical Emitter-Transition-Capacti-
tance and Output-Capacitance Character-
istics for RCA-40084.

-3.




FILE NO. 40

DIMENSIONAL OUTLINE
JEDEC NO. TO- 18

230 MAX.
209  MIN.
DIA.
195 MAX.
.78 MIN.
DIA.
.210 MAX,
170 MIN.

f 4 l SEATING PLANE

T U U U 030 max.
500 MIN. 3 LEADS
H l ~—.o17 *382 pia.

[\7-050
S
DIA.
%(,NOATE 2)
> el
B
046 MAX.
Q36 MiN.

92CS-10605R3

NOTE: Tab length to be 0.028" min., 0.048" max. and will

be determined by subtracting diameter ¢‘A*’
dimension ¢“B?’.

DIMENSIONS IN INCHES

TERMINAL DIAGRAM

Bottom View

LEAD 2 - BASE

@

LEAD 1 - EMITTER

LEAD 3 —COLLECTOR, CASE

40084

sy



40108-40115

10-AMPERE SILICON RECTIFIERS

File N?. 48 |

Stud-Mounted

Types for Industrial

Power Supplies 424" MAX.
250" MAX— y-'—
060'MIN |
DIA. HOLE
DESCRIPTION .
These RCA diffused junction silicon rectifiers are
for use in industrial applications; the process and the
construction provide exceptional uniformity and stability 405’
of characteristics. The closure is welded. NIAX.
NOTE: Mounting nut, and lock-washer in- 1750
cluded with each unit. Insulating A i ¥
( hardware and lug can be supplied
if requested. 453"
Aa22"
HALF-WAVE RECTIFIER SERVICE 10-32-UNF 2A

60 cp/s supply, Single phase operation; with Resis- et
. P/ .PP y gcp P STD. POLARITY REV. POLARITY*
tive or Inductive Load.
* For reverse polarity versions, use
the suffix --“‘R’’ after number.

40108 {40109(40110{40111{40112({40113{40114|40115|UNITS
Peak Reverse Volts - PRV 50 | 100 | 200 | 300 | 400 | 500 | 600 [ 800 | volts
DC Blocking - Volts 50 | 100 | 200 | 300 | 400 | 500 | 600 | 800 | volts
Aver. Fwd. Current 150°Tc - Ig | < 10 amps.
Peak Recurrent Current 40 amps.
Peak Surge Current @ 150°C T¢ 140 amps.

RADIO CORPORATION OF AMERICA Trodemark(s) ® Registered Printed in U.S.A.
Marcals) Registradals) 4010840115 5/66

~ Reprinted from 40108—40115 12/63




FILE NO. 48

HALF-WAVE RECTIFIER SERVICE, CONTINUED

40108-40115

40108 (40109 |40110{40111|40112]40113140114 40115:.‘ UNITS
Max. Reverse Current
Static @ ma 25°C Tc .075 ma
Dynamic @ ma 150°C T¢ 20 (20 (15| 15|10 .85 | .75 | .65 | ma
Max. Voltage Drop Avg. .60 | volt
Max. Operating Temperature 175 °C

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.




SILICON N-P-N “overlay” TRANSISTOR .

File No.’ | 46 |

The RCA-40279 is the ultra-high reliability version of the
RCA-2N3375 epitaxial silicon N-P-N planar transistor intended for
class-A, -B, or -C amplifier, frequency multiplier, or oscillator
operation. This device is subjected to special preconditioning
tests for selection in ultra-high-reliability, large-signal, high-
power, VHF-UHF applications in Space, Military, and Industrial
communications equipment.

o Ultra—High Reliability

® Complete Qualification Testing

High-Power
VHF-UHF
Amplifier

JEDEC TO-60
At Tg up to 250C 11.6 watts
Collector-To-Base Voltage, Vg gg 65 volts At T above 25°C . . ... .. Derate linearly to 0 watts at 2000C
Collector-To-Emitter Voltage:
) Temperature Range:
With base open, VCEQ 40 volts Storage -65 10 200 oC
With Vgg =-1.5 volts, VoEy 65 volts Operating (Junction) -65 to 200 oC
. Lead Temperature (During soldering):
Emitter-To-Base Voltage, VE g ! volts At distances 1/32" from insulating
Collector Current, Ig L5 amps. wafer for 10 sec. max. 230 oC
( ELECTRICAL CHARACTERISTICS — Case Temp. = 250C (Unless Otherwise Specified)
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL | COLLECTOR | BASE CURRENT LIMITS UNITS
VOLTS VOLTS (MILLIAMPERES)
Ve | Vee | VBE | IE IB Ic Min. Max.
Collector-Cutoff Current ICEQ - 30 - - 0 - - 0.1 | pa
Collector To-Base Breakdown Voltage BVeRo - - - 0 - 0.1 65 — | Volts
Collector-To-Emitter Breakdown Voltage BVcEo - - - - 0 0 to 200* | 40** - | Volts
Collector-To-Emitter Breakdown Voltage BVeey - - |-15 - - | 0to200* | 65** — | Volts
Emitter-To-Base Breakdown Voltage BVERo - - - 0.1 - 0 4 — | Volts
Collector-To-Emitter Saturation Voltage |V (sat) - - - - 100 | 0.5amp - 1 Volt
Output Capacitance Cob 30 - - 0 - - - 10 pf
RF Power Qutput Amplifier,
Unneutralized
At 100 Mc (See Fig. 1) Pout - 28 - - - - 7.5® — | Watts
At 400 Mc (See Fig. 2) - 28 - - - - 3A — | Watts
Forward Current Transfer Ratio hrE - 5 - - - 150 10 - -
. Pulsed through an inductor (25 mh); duty factor = 50% ® For PIN = 1,0 w; minimum efficiency = 65 %
** Measured at a current where the breakdown voltage is a minimum. A For PIN = 1.0 w; minimum efficiency = 40%

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Trademark(s) ® Registered Printed in U.S.A.

40279 5/66
Reprinted from 40279 11/63

Marca(s) Registradal(s)




FILE NO. 46

, 40279
TO-60 DIMENSIONAL OUTLINE FIGURE 1
RF AMPLIFIER CIRCUIT FOR 40279
360 POWER-OUTPUT TEST
il _:gﬁ) - (100-Mc Operation) cs
215 £
185 3
10 S
.090

INSULATION

046 '
3 PINs ‘338 Dia.
{NOTE 1) ﬂ ﬂ_—_
| 480
T 355
320 _L
11
135
l ‘090

' T
t I d
! |
1 i
: |
10—32UNF 24 |1 ' 455
THREAD ~~a! i 375
(NOTE 2) ' \
! |
i i
1 IS

92CS-12045R5

PIN
(NOTE 1)

7 PouTt
(NOTE 2)

NOTE 1: GENERATOR IMPEDANCE = 50 OHMS.
NOTE 2: LOAD IMPEDANCE = 50 OHMS.

FOR 100-MC OPERATION

: 7-100 PF

4-40 PF

330 PF, DISC CERAMIC

1500 PF

0.005 uF, DISC CERAMIC

3 TURNS NO. 16 WIRE, 1/4** |D, 5/16'' LONG
FERRITE CHOKE, Z = 750(%20 %) OHMS
2.4-LH CHOKE

5 TURNS NO. 16 WIRE, 5/16"' ID, 7/16"' LONG
1.35 OHMS, NON-INDUCTIVE

1

Ca,

n

I rrrrooononan
- b WN =N oG b

FIGURE 2

RF AMPLIFIER CIRCUIT FOR 40279
POWER-OUTPUT TEST
(400-Mc Operation)*Vcec

2-

BIAS
STUB |
TEE TUNER
3 2L=50
sTuB OHMS
TUNER
26=50
OHMS
- ez
150 2-20 pt
pf

|||—‘

RELIABILITY TESTING

Electrically, the RCA-40279 is similar to the RCA-2N3375;
the exception being the 40279 ICEQ is 100 nanoamperes max-
imum. In addition to Preconditioning and Group A tests, a Quali-

Preconditioning (100 Per Cent Testing of Each Transistor)

1.
2.
3.

Serialization

Record IgE, hFg, VoE (sat)

Temperature Cycling-Method 102A of MIL-STD-202, 5 cycles,
-650C +2000C

Bake, 72 hours minimum, +2000C

Constant Acceleration-Method 2006 of MIL-STD-750, 10, 000G,
Y1 and Yo axes

Record Iggo, hFE, VeE (sat)
Reverse Bias Age, Tp = 150°C, Vopg = 28V, t = 168 hours
Record IggQ, hFg, VoE (sat)

Power Age, Tp = 25°C, Vog = 28V, t = 500 hours,
Pp = 2.6V, free air

fication Approval test series (Group B Tests) is performed on a
semi-annual basis. All units are tested to assure freedom from
second breakdown in Class-A applications.

*10. Record |cEQ, hFE, VgE (sat) at 168 hours and 500 hours
11. Helium Leak, 1 x 10-8 cc/sec. max.
12. Methanol Bomb, 70 psig, 18 to 24 hours
13. X-Ray, RCA spec. 1750326
14. Record Subgroups 2 and 3 of Group A Tests

*

Delta criteria after 168 hours Reverse Bias Age and after 168 hours (‘
and 500 hour Power Age s

Alggg . +100% or +10 nanoamperes whichever is greater
AhFg +30%
AVgEg(sat) 0.1V



40279 FILE NO. 45
Group A Tests
TEST METHOD PER LIMITS
MIL-STD-750 EXAMINATION OR TEST CONDITIONS | LTPD |SYMBOL | MIN. | MAX.| UNITS
Subgroup 1 10
2071 Visual and Mechanical - - - - - -
Examination
Subgroup 2 5
3036D Collector-To- Emitter VeE=30V,1g=0 - ICEO — | 100 | namps
Cutoff Current
3001D Collector-To-Base Ic = 1004, - BVegg | 65 - Volts
Breakdown Voltage lE=0
3026D Emitter-To-Base Ig = 1004,
Breakdown Voltage Ig=0 - BVERQ 4 - Volts
3011D Collector-To-Emitter Ic =0t 200ma - BVeeg | 40 - Volts
Breakdown Voltage (Inductive) Ig = 0
3011A Collector-To-Emitter Ic = 0to 200ma - BVopy | 65 - Volts
Breakdown Voltage (inductive)
Vgg = -1.5V
3071 Collector-To-Emitter Ic = 500ma, - | VgE(sal) | — 1 Volt
Saturation Voltage Ig = 100ma
3076 Forward Current l\? = 150ma
Transfer Ratio CE= 5V - hFE 10 -
Subgroup 3 5
3236 Output Capacitance f = 140Kc, - Cob - 10 pf
Veg= 30V,
lg=0
See Fig. 1 R.F. Power Qutput Vep = 8V - PouT 7.5 - Watts
(Min. Eff. = 65%) Pi= 1W,
f = 100mc
See Fig. 2 R.F. Power Qutput Vep = 28V, - Pout 3 - Watts
(Min. Eff. = 40%) Pi= LW,
f = 400mc
Subgroup 4 15
3036D Collector Cutoff Current T = 1500C +30C, - lcBO — | 100 | pamp
Veg= 30V,
Ig=0
3076 Forward Current Tp = 1500C +3°C, - hFE = | 200 -
Transfer Ratio Ic= 150ma,
VeE = 5V

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed by RCA for its
use; nor for any infringements of patents or other rights of third parties which may result from its use. Nolicense is granted by
implication or otherwise under any patent or patent rights of RCA.



FILE NO. 46 _ 40279
Group B Tests
TEST METHOD PER LIMITS
MIL-STD-750 EXAMINATION OR TEST CONDITIONS |[LTPD*|SYMBOL |MIN. | MAX.| UNITS
Subgroup 1 (10 samples) - 7 - - — _
2066 Physical Dimensions T0-60 - - - - -
202/102A Temperature Cycle 5~, -659C, 2000C - - - - -
10568 Thermal Shock 00C, 1000C - - - - -
1021 Moisture Resistance Omit lead fatigue - - - - -
2036D Torque-To-Stud 1 minute, 12 inch - - - - -
pounds
Subgroup 2 (10 samples) 7
2016 Impact Shock 500G, 5 blows - — - —_ —
X1, Y1, 21, 1 msec.
2046 Vibration Fatigue - - — — - -
2056 Vibration Var. Freq. - - - - - —
Subgroup 3 (10 samples) 7
2026 Solderability - - - - - —
1066 Dew Point 250C, -650C - - - - -
read IoEQ
1001 Barometric Pressure 100,000 ft. - - - - -
read IggQ
Subgroup 4 (25 samples) 7
1031 Storage Life 2000C, 1000 hr - - - - -
2006 Constant Acceleration 20,000G, Y1, Y2 - - - - -
Subgroup 5 (25 samples) 7
1026 Operating Life 1000 hrs - - - —_ -
Tc = 1400C,
Veg= 28V,
PD = 4W
End Points
Subgroups 1,2,3,4,5
3036D Collector-Cutoff Current Vee=30,1g=0 - ICEO - 1 amp
3011A Collector-To-Emitter Ic = 0to 200ma - |BVggy | 60 - | Volts
Breakdown Voltage (inductive)
Vg =-1.5V
R.F. Power Output f=100mc, - Pout | 65 — | Watts
(See Fig. 1) Veg= 28V,
Pi=1W
3076 Forward Current Transfer Ic = 150ma, - hFE 9 - -
Ratio VCCF_ =5V
3026D Emitter-To-Base IE = 100ua, Ig= 0 - BVEgg | 3.5 - Volts
Breakdown Voltage

* Acceptance/Rejection Criteria of Group B tests: For an LTPD plan of 7% the total sample size is. 80 for which
the maximum number of rejects allowed is 2. Acceptance is also subject to a maximum of one (1) reject per Sub-

group.

Group B tests are performed once every six months as part of Qualification Approval.




4020840214

18-AMPERE SILICON RECTIFIERS

File No. 120

These RCA silicon rectifiers are designed for a
wide variety of uses in heavy-duty power supplies. In
industrial applications, they are well suited for use in Stud-Mounted
battery chargers, ac-to-dc converters, welding equipment,
power supplies for dc motors, and in generator-type Types for

power supplies for portable equipment. .
d Industrial Power

FEATURES: S I
e Hermetic seals o Welded construction upphies
o Low thermal resistance e Low leakage current
e Low forward voltage drop e JEDEC DO-5 outline JEDEC DO-5
e High output current: o Available in reverse-polarity versions:
up to 48 amperes — 6 rectifiers in 3-phase, 40208R, 40209R, 40210R, 40211R, 40212R, 40213R,
full-wave bridge circuit 40214R
up to 36 amperes — 4 rectifiers in single-phase, e Diffused-junction process — exceptional uniformity
full-wave bridge circuit and stability of characteristics
HALF-WAVE RECTIFIER SERVICE
Absolute-Maximum Ratings for Supply Frequency of 60 Hz,
Single-Phase Operation, and with
Resistive or Inductive Load
40208 | 40209 | 40210 | 40211 | 40212 40213 | 40214
(\ Peakreversevolts ... ................ 50 100 200 300 400 500 600
DC blocking volts. . ... ............... 50 100 200 300 400 500 600
Average forward amperes: At 150° C case
temperature . . . . ... ... ... ... ..... 18 18 18 18 18 18 18
Peak recurrent amperes .. .............. 72 72 72 72 72 72 72
Peak surge amperes:®One-half cycle sine
wave and case temperature = 150°C ..... 250 250 250 250 250 250 250
Maximum operating temperature (°C). . ... ... 175 175 175 175 175 175 175

Characteristics

Maximum forward voltage dropb(volts) ....... 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Maximum reverse current (mA):
Static® ... ... . 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Dynamic® . . ... 3.0 | 3.0 2.5 25 | 20 | 175 1.5

9Superimposed on device operating within the maximum voltage, bAverage value for one complete cycle at case temperature of
current, and temperature ratings and may be repeated after 150° C and at maximum rated voltage and average forward
sufficient time has elapsed for the device to return to the _current.
. presurge thermal-equilibrium conditions. °DC value, at maximum peak reverse voltage, and case temper-
! ature (°C) = 25.

R A D Io co R Po R AT I o N o F A M E R IC A Trademark(s) ® Registered Printed in U.S.A.
ENTS AND DEVICES, HARRISON, N.J,  Moree(s) Resistrodals 40208-40214 5/66
EL‘ECTRONI?AC OMPONEN ! Reprinted from 40208—40214 4/66




FILE NO.

120

40208-40214

DIMENSIONAL OUTLINE R
JEDEC DO-5

SEE NOTE 3 T
667" MIN,
687"MAX.

l

¥

.080” MAX.

INSULATION

140" MIN. —-| |-—.375” MAX.

75" mx.
HOLE 4 ¥
156" MIN. FLAT

— 1

A % "
667" MAX. DIA, —>] * * e— 1.000“MAX.

IIS?MIN .450” MAX.
.200"MAX.

-SEE NOTE
2

Y4 -28 UNF-2A—>
SEE NOTE | —>

.422"MIN.
453" MAX.

L

92CS-10758R3

Mounting nut and lock-washer included with each unit. Insul-
ating hardware and lug can be supplied if requested.

‘Pola.rit.y symbol for types 40208, 40209, 40210, 40211,
40212, 40213, and 40214.

* Polarity symbol for types 40208R, 40209R, 40210R, 40211R,
40212R, 40213R, and 40214R.

Note 1: Must withstand torque of 30 inch-pounds applied to
14-28 UNF-2B nut assembled on stud thread.

Note 2: Diameter of unthreaded portion: 0.249" maximum,
0.220" minimum.

Note 3: Angular orientation of this terminal undefined.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

sbbsbeibiiat et o



RCA-40216 is an all-diffused, three-junction sili-
con controlled-rectifier (SCR*) designed especially
for use in radar pulse modulators, inverters, switching
regulators, and other applications requiring a large

ratio of peak to average current.

It is especially constructed for rapid spread of
forward current over the full junction area to achieve
a high rate of change of forward current (di/dt) capa-

bility and low switching dissipation.

AThe silicon controlled-rectifier is also known as a
reverse-blocking triode thyristor.

FEATURES
Up to 900 Amperes Peak Forward Current Pulses

o 30 Watts Maximum Average Dissipation
e Forward Current of 35 Amperes (rms value)

Shorted-Emitter Design

o All-Diffused Construction — Assures Exceptional
Uniformity and Stability

e Direct Soldered Internal Construction — Assures
Exceptional Resistance to Fatigue

All-Diffused SCR

for High-Current

Pulse Applications

H=1512

JEDEC TO-48

TYPICAL E-l CHARACTERISTIC OF SILICON

CONTROLLED-RECTIFIER
CATHODE
GATE
i
Ir
ANODE (CASE)
. ve
r'RBO— ~ 0o vBoo
______ L e ———fr — —
VR HEE L : VF
| {l
:..|_VRM(non—rep) FBo Vplaom(l’ep)
) iren) iR
VRm'rep 92CS-13490

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.

40216 12/66

Trademark(s) ® Registered
Marca(s) Registrada(s)




40216

File No. 247

Absolute-Maximum Ratings

AT
RATINGS CONTROLLED-RECTIFIER TYPE UNITS -
40216
Transient Peak Reverse Voltage (Non-Repetitive), VRM

(MONTeDP)? & it ittt e naneneenenasencnncanenn 720 volts
Peak Reverse Voltage (Repetitive), VRM (rep) ........... 600 volts
Peak Forward Blocking Voltage (Repetitive), VEBOM

Tep)® v e i e ettt et e et e 600 volts
Forward Current:

For case temperature of +65°C, RMS value, IF‘RMSd e 35 amperes
Peak Pulse Current (See Fig.7) ¢ v oo vv o eeencoenoones 900 amperes
Rate of Change of Forward Current, di/dt®..... .. .o See Fig.7
Dynamic Dissipation:

For case temperature of t65° C v v v v e v v e v v e oo vn v 30 watts

For other case temperatures . . . « « ¢ e o s o e o oo o o oo oo See Fig.4
Gate Power : f

Peak, Forward or Reverse, for 10 pys duration, PGM

(See Figs.10 and I1) i vt ettt nnnnns . ‘e 40 watts

Average, P AV ....... cei et e . . . 0.5 watt
Temperature:

Storage, T . et et e ee et e e e i et e . —65 to +150 oC

Operating (Cgase) Toeoonnnn e et e .. —65 to 125 oC

*Any values of peak gate current or peak gate voltage to give the maximum gate power is permissible.

WAVESHAPE OF CRITICAL
dv/dt RATING TEST

CRITICAL dv/dt

>
T

63% OF Vgg

o

92CS-13365RI

WAVESHAPE OF t, RATING TEST

ton=tqt tr

~—90% POINT




File No. 247

40216

Characteristics at Maximum Ratings (unless otherwise specified),
and at Indicated Case Temperature (Te)

CHARACTERISTICS

CONTROLLED-RECTIFIER TYPE

UNITS

40216

Min.

Typ.

Max.

Forward Breakover Voltage, VBOOh
At TC I 7 1
Instantaneous Blocking Current,

At T = +125° C
Forward, lFBOI
Reverse, iRB

Forward Voltage Drop, vE™ + v ve it iinenneennnnn
DC Gate-Trigger Current, IGT":

At T = +25°C (See Figd0) « v v vevvvnneennenn
DC Gate-Trigger Voltage, VgpP:

At Tg = +25° C (See Fig.10)
Holding Current, igoo%:

At TE=4250C it i et i
Critical Rate of Applied Forward Voltage, Critical

Av/dt e . e e e e et e e

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

VFB = VBOO (min. value), exponential rise, and
Te = +125° C
(See waveshape of Fig.I)

Turn-On Time, tons’ (Delay Time + Rise Time). . v v v v v v
VFB = VBOO (min. value), lF = 30 A, IGT = 200 mA,

0.1 ps min, rise time, and Ty = +25°°C
(See waveshapes of Fig.2)

Turn=-0ff Time, toff" (Reverse Recovery Time + Gate
Recovery Time) v v v v ot o e v e s oo vosonnsonssass
ip = 18 A, 50 ps pulse width, dvpg/dt =20 V/us,

di./dt = 30 A/ps, Igp = 200 mA, and T = +80° C
(See waveshapes of Fig.3)
Thermal Resistance, Junction-to-Case

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

600

0.5

20

15

See ;ig.5
25
1.1
20

50

1.25

20

10

10

80

70

40

volts

mA
mA

mA(de)
volts(de)
mA

volts/
microsecond

microsecond

microseconds

°C/w

WAVESHAPE OF t
totf = trr t tgr

¢ RATING TEST

\//
/

of

dvgg/dt

92CS-I3367R!

MAXIMUM AVERAGE TOTAL POWER DISSIPATION

AS A FUNCTION OF CASE TEMPERATURE

c
o
o

CASE TEMPERATURE — °

140

NOTE : FORWARD AND REVERSE LOSSES INCLUDED.

NN

I
o

o~

@
o

[+
o

H
(o]

n
o

4

8

12 16 20

24 28 32

MAXIMUM DYNAMIC POWER DISSIPATION— WATTS (AVERAGE)

Fig. 4

92L.5-1893
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FORWARD VOLTAGE-CURRENT CHARACTERISTICS AS A FUNCTION OF TIME

Tc = 65°C
GATE PULSE = 500 mA

TIMES INDICATED ARE MEASURED FROM
BEGINNING OF CURRENT PULSE .

0 1000 -0 $
E Q0% | oF| m?| ¥ |
o
2 [ AVAV AN % 5P
¥ 800 7 VAR
W / / / 1/ /A Ve,
£ V1 = g
LE., 600 / i A L L~
WA x -
o 4 // = e
8 400 ; /é // - ==
g /l' ///,/ 7 _ (r /’l‘/
€ 200 /// P o T
AT T oo
—— I
0 10 20 30 40 50

FORWARD VOLTAGE (vg)—VOLTS

Fig. 5

INSTANTANEOUS FORWARD DISSIPATION-FORWARD
CURRENT CHARACTERISTICS AS A FUNCTION OF TIME

INSTANTANEOUS FORWARD DISSIPATION—KILOWATTS

22

2

18

16

1

12

10

T
F.S us

I 2us

1 us I
1

92LM-1894

MAXIMUM CURRENT
AS A FUNCTION OF TIME

I 1000

T~
—
~

~
-
MAXIMUM CURRENT—AMPERES

/
/

[ // » 300
7 ,

/ 1 200
110 us

/
INVAN VA4 P

ey

/1

11/

\\
\\

NOTE: TIMES INDICATED ARE MEASURED

FROM BEGINNING OF CURRENT [ |

PULSE.
0 200 400 600 800 1000
INSTANTANEQUS FORWARD CURRENT—AMPERES
Fig 6 92LM-~1895

Te-65C
/
800
| \

700 ’L
600

i
500

| N
400 i AN <

\\
N
~N
v
1 10 100 1000 10 000
TIME— us
92L.5-1896
Fig. 7



File No. 247 40216

PEAK CURRENT AS A FUNCTION OF MAXIMUM PEAK CURRENT AS A FUNCTION OF MAXIMUM
REPETITION RATE FOR SINE-WAVE PULSE SHAPES REPETITION RATE FOR SQUARE-WAVE PULSE SHAPES
( \‘ T I T I T I T 2000 ] l l I T .| ‘ T T T T
: | I || 8 us BASE WIDTH i 8
peak +— — RISE1 .s 1
FALL 2 us N
2 4000 A || 2 \ \ ph— —
2 BASE = 4us \ Z 300 | 7 . M
o o »
o — -
= \( \ BASE!"DTH § |
o. o
&g 3000 \\ 4 RISE —~ %— »-|FALLf
= >
? \ \ = 2000 — Q ‘_BAS“ESWIDTH o]
= \ N | BASE - 164 = 16 s BASE WIDTH \\
ac 2000 \ ‘/ : N R]sEZuS
z N4 3 FALL 4.5 \\
= E ||| AN
o N N & 1000 —t
w |00OHNOTE: FOR 30 WATTS AVER - &= NOTE: -
AGE FORWARD DISSIPATION ™ || FOR 30 WATTS AVERAGE FOR- .
AT Tc = 659C (REVERSE |—}BASE = 8us WARD DISSIPATION AT T¢ 659 C
T 1T 1T 1 11 I T [ T T 1
) 200 400 600 800 0 200 400 600
PEAK FORWARD CURRENT—-AMPERES PEAK FORWARD CURRENT-AMPERES
92LS —1898 92L.S—1897
Fig. 8 Fig. 9
( FORWARD GATE CHARACTERISTICS
102 [ SHADED AREA INDICATES LOCUS
[ OF POSSIBLE TRIGGERING POINTS
FOR VARIOUS TEMPERATURES.
4 | —1
PERMITTED PULSE WIDTHS o
FOR INDICATED PEAK
FORWARD GATE POWER K 1y
2 Nws -
\ Py | 1Ous
A N
: e - AN AN
S [ MAXIMUM GATE TRIGGER ! Q \Ims -
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MAXIMUM GATE TRIGGER
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TRIGGERING CONSIDERATIONS

The construction of the gate-cathode junction used
in this device provides a large periphery center gate
and employs shorted-emitter design which removes
restrictions on both forward and reverse peak gate
voltage and peak gate current. Limiting values of volt-
ampere products for different gate pulse widths are
shown in Fig.10. These limits should be adhered to
when designing pulse trigger circuits for maximum trig-
ger pulse widths and peak power dissipation. The volt=
ampere products in the reverse direction shown in
Fig.11 should be used to determine limitations for re-
verse gate transients or reverse gate pulses if pre-
sent. In all cases, total average gate dissipation, both
forward and reverse, should not exceed the average
gate dissipation rating (Pay) of 0.5 watt.

Turn-on times for different gate currents are shown
in Fig.12. These curves may be used to determine the
required width of the gate trigger pulses. It is only
necessary to maintain the gate trigger pulse until the
magnitude of the forward anode current has reached the
latching current value. However, conservative design
requires that the gate trigger pulse width be at least
equal to or somewhat greater than the device turn-on
time. Some applications may require wider gate pulse
widths for proper circuit operation. Additional informa-
tion on gate characteristics and triggering requirements
for use in pulse applications are contained in RCA
Application Note, SMA-39, ‘“‘Gate Parameters of RCA
SCR’s for Trigger Circuit Design”’.

REVERSE GATE CHARACTERISTICS

T T T O T
T T AVERAGE GATE POWER
e S SaansEantatinns ReRRAAARES LIMIT 0
1 FRHH : GHE - I »
Sl i e 2
FEEEERE SR atsi s EH R e 3
O PERMITTED  PULSE WIDTHS Hbibrf b 0 >
H FOR INDICATED PEAK  [Hirrilorir I
HHEHTH REVERSE GATE POWER /™ I w
E A A 1 2
_:mi—ﬁrtﬁ EfEEEEardaavadaRdea: A =
Eeesspessnane: ,1__}_ :L—*—-.l ~ 203
MINIMUM (T | B>
GATE ! SoaEn ] w
RESISTANCE F /i o [
T T T T <
T i AN . vi 300
7 - s I 1T T |03
£ ! LA e h ] w
TS _1_,,_~111;11 " " &)
5P zasainaRanas *‘fcl“ S HHHH w
e S
RmmmE s T 1 T T ™
S o b A SEH NS e i'};j%f; e
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Fig. 11
TURN-ON TIME CHARACTERISTICS
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Note 1:

Note 2:

Note 3:

Note 4:

DIMENSIONAL OUTLINE
JEDEC TO-48

.51;2 r‘[—
’ l 'MAX. c@.

O 140
= l‘_.ns
1650 §ON=/LLL -
125 1193 .
o075 MAX.
=) 0 060
DIA. 875
MAX
505
330
200
i3
-
*‘/ = X_seating
SEE NOTE 4 — 453 PLANE
= 422
SEE NOTE IH == i
SEE NOTE 3
92LS-1185RI

DIMENSIONS IN INCHES

Complete threads to extend to within 2=1/2 threads
of head. Dia. of unthreaded portion 0,249" maximum,
0.220" minimum.

Angular orientation of these terminals is undefined.
Square or radius on end of terminal is optional.

1/4-28 UNF=2A. Maximum pitch dia. of plated threads
shall be basic pitch dia. 0.2268", minimum pitch dia.
0.2225'". Ref. (Screw Thread Standards for Federal
Services 1957) Handbook H28 1957 P1.

A chamfer (or undercut) on one or both ends of hex-
agonal portion is optional.

40

TEFLON
SLEEVE

1/4—28 UNF—2B

TERMINAL DIAGRAM

-————

ANODE
TERMINAL
(STUD)

MICA WASHER

HEAT SINK

TERMINAL LUG

92LS-1186RI

Suggested Mounting Arrangement for Insulating Type 40216
from Heat Sink. Components Shown (Except Heat Sink) are

Furnished with Each Device.

40216
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CONTROLLED-RECTIFIER TERMS, SYMBOLS, AND DEFINITIONS

Transient Peak Reverse Voltage (Non-repetitive) — VRM
(non-rep) — The maximum value of negative (reverse-blocking)
voltage which may be applied between the anode and cath-
ode for not more than 5 milliseconds when the gate is open
(gate voltage is zero or negative with respect to cathode).

Peak Reverse Voltage (Repetitive) — vy (rep) — The maxi-
mum instantaneous value of negative (reverse=blocking)
voltage which may be applied repetitively between the anode
and cathode when the gate is open.

Peak Forward Blocking Voltage (Repetitive) — vpgom
(rep) — The maximum instantaneous value of positive (for=
ward=blocking) voltage which may be applied repetitively
between the anode and cathode when the gate is open.

RMS Forward Current — Irrms — The RMS value of the
current flowing from anode to cathode in the device.

Rate of Change of Forward Current — di/dt — The maximum
rate of change of current which may be imposed on the de-
vice immediately after turn on by the gate from a forward
blocking condition.

Peak Forward and Reverse Gate Power — Pgm — The maxi-
mum instantaneous power dissipated between gate and cath-
ode for a specified time duration.

Average Forward Gate Power — Pgav - The average power
dissipated between gate and cathode.

Forward Breakover Voltage — vgnn — The value of posi-
tive anode voltage at which a controlled rectifier may switch
into the conducting state when the gate is open.

Instantaneous Forward Blocking Current — ipgy — The in-
stantaneous value of the forward blocking current of a
controlled rectifier with gate open.

Instantaneous Reverse Blocking Current — irgo — The
instantaneous value of the reverse blocking current of a
controlled rectifier with gate open.

™ Forward Voltage Drop — vp — The instantaneous voltage

drop across a controlled rectifier at a given instantaneous
forward current ip and under steady-state conditions.

Gate-Trigger Current — IgT — The gate current required to
trigger a controlled rectifier operating at a specified tem-
perature when the anode is at a potential of +6 volts with
respect to the cathode.

Gate-Trigger Voltage — Va1 — The gate-to-cathode voltage
required to trigger a controlled rectifier operating at a
specified temperature when the anode is at a potential of
+6 volts with respect to the cathode.

Holding Current — ipyng — The instantaneous value of for=
ward current ip below which a controlled rectifier with its
gate open returns to its forward blocking state.

Critical Rate of Applied Forward Voltage — Critical dv/dt —
The critical rate of applied forward voltage is the minimum
value of the rate of applied forward voltage which will
cause switching from the off-state to the on-state under
stated conditions.

Turn-On Time — ton — Turn-on time is the time interval
between the initiation of the gate signal and the time when
the resulting forward current reaches 90 per cent of its
maximum value during switching from the off-state to the
on-state under stated conditions.

Turn-Off Time — topg — Turn-off time is the time interval
between the time when the forward current decreases to
zero and the time when the device anode voltage reaches
zero and is rising to a stated value of forward blocking
voltage at a stated rate of rise without turning on during
switching in the external anode circuit from the on-state
to the off-state under stated conditions.

]



40213 40220
40221 40222

RCA COMPUTER TRANSISTORS

0 s

RCA 40217, 40218, 40219, 40220, 40221
and 40222 are silicon n-p-n types which SII_IC“N N'P'N
are electrically identical to the 2N706, wﬁég
2N706A, 2N708, 2N834, 2N914 and 2N2205 HlGH.SPEEn \:...:5;
respectively, but utilize the smaller ;
|

TRANSISTORS ?1

These devices are especially designed

for usein switching andamplifier applica- Pla“ar Epitaxial 'l'ypes

tions inmilitary and industrial equipment.

L e JEDEC T0-52

Maximum Ratings, Absolute-Maximum Values: Fnr sw“cmng Apphcatmns
Ratings 40217 | 40218 40219 40220 40221 40222 | Units
Collector-to-Base Voltage, VCBO 25 25 40 40 40 25 volts
Collector-to-Emitter Voltage, Vepg - - 15 - 15 - volts
Collector-to-Emitter Voltage, VCES ) ) i 30 . ) volts

With RBE =0

Collector-to-Emitter Voltage, Vopp
With external Rpp S 10 ohms 20 20 20 - 20 - volts

between base and emitter

( Collector-to-Emitter Voltage, VCERL
i With RBE = 1000 ohms and - - - - - 20 volts
BL = 100 ohms
Emitter-to-Base Voltage, VEBO 3 5 5 5 5 3 volts
Collector Current, IC - 50 * 200 * 200 ma.

Transistor Dissipation, PT:

At case temperatures:

up to 25° C 1 1 1.2 1 1.2 1 watts
above 25° C derate at 6.67 6.67 6.85 6.67 6.85 6.67 mw/°C
At free-air temperatures:
up to 25° C 0.3 0.3 0.36 0.3 0.36 0.3 watts
above 25° C derate at 2.0 2.0 2.06 2.0 2.06 2.0 mw/°C
Temperature Range:
Storage - -65 to 175[/-65 to 200]-65 to 175/-65 to 200]|-65 to 300 °c
Operating Junction Temperature 175 175 200 175 200 175 °c

Lead Temperature (during soldering)
at distances not less than 1/16" from| - - 300 240 300 235 °c

seating surface for 10 seconds max.

* Limited by dissipation. Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

R A D Io Co R Po R ATIO N O F AM E R IC A Trademark(s) ® Registered Printed in U.S.A.

Marca(s) Registrada(s) 40217 through 40222 7-66
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Supersedes issue dated 2-65




File No.87 40217 through 40222

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS
DC DC DC

Free-Air . DC DC oC :
Fre- |Collector-|Collector-|Emitter-] _ . N
Characteristics Symbols Te?piga- quency| to-Base |to-Emitter| to-Base EE;:::; cg':ig:ﬁ' Cfaift éf ,)
; f Voltage | Voltage | Voltage | u | nr n L
FA v v v E ¢ B
CB CE BE

oc Mc volts volts volts ma. ma. ma.
S v - -

‘Colle“{o“hCutoff Current
w:th emitter, open;

Collector Current
With Rgp = 0 ICES

,COIiector CUrre i :
S With base. fo afd b;ased

CEV

Em!tter-Cutoff Current lego

COIIecto to Base
Breakdown Voltage

Emltter to Base S ) évy 1 25' ” ’ ' R k O;]k - 0'
Breakdown Voltage EBO 25 0.0l 0

Collector-to=Emitter - | |
Breakdown Voltage R BN R
. RBE = IO ohms : ] : i

Collector to- Emltter 30
Sustaining Voltage Vegp(sus) 25

With external Rgg <10 ohms pulsed
Collector-to-Emitter .~~~ | o]
Sustaining Voltage . " = LW¥eeq(sus) 25
: W1th base open ! L R
Collector-to- Emltter

Breakdown Vol tage BVcEo 25
Collector=to-Emitter |
‘Latching Voltage = .. ST g
Vith Rge = togo omms, ] VEERE LS
=100 ohms : g EO R
Base to-Emltter Vge (sat) 25
Saturation Voltage BE -55t0125 7 0.7

quiécfor-fo—ﬁmitter,;«~‘
SaturationVoltage . = -

. “95 | o.iw0| 10
With emitter open ob 25 0.140 5

cbllector-to-BaSé'Cépécitahéé

oo

aEm'tter-to-Base CapaCItance
: Wcth'collector ‘open i;,‘,z~f

Static Forward Current-
Transfer Ratio

'Small-S|gna] Forward "

5 volts, |B| = 40 ma., 200
. I, = -20 ma.

Turn-on Time tgtty 25 VC% = 3 volts, Ig; = 3 ma., 10
IBZ = =] ma.

‘Thermal Resistance
Junction-to-case Oy-c 25
Junction-to-free-air Oy-FA 25




40217 through 40222

ELECTRICAL CHARACTERISTICS

LIMITS
Type Type Type Type Type Type
40217 40218 40219 40220 40221 40222 UNITS
{2N706) [2NTOBA) (ON708) (2N834) (2NO14) (2N2205)
¥ 7 i i H
Min.; Typ. | Max.}| Min Typ. f Max. | Min. | Typ.! Max. [Min. i Typ.! Max. [ Min. | Typ | Max. [Min. | Typ.; Max.
- 10.005] 0.5] - - o8| - 1 - - - - - - - - - - 10.025 wa
- 3.5 30 - - 30 - - - - - - - - - - - 15 ua
- - - - - - io- 10.025] - - 0.5 | - - 10.025| - - - ua
- - - - - - - 15 - - 30 - - 15 - - - ua
- R - R R -4 - - - - 10 R - - i na
,, | ! ; o | ,
- -1 - - - - - - - - - - - - - - 15 ua
- - - - - - - - 10 - - - - - 1| - - - ua
- - - - - - - - 1 0.08| - - - - - 0. - - - pa
st - - - - - - - - | w i - - - - - |25 - - volts
i - - 25 - - - - - - - - - - - - - volts
- - - - - - 40 - - - - - 40 - - -0 - - volts
3 - - - - - - - - 5 - - - - - 3 0 - - volts
- - - - - - - - - - 5 - - - - - volts
20 - - 20 - - - - - - - - - - - - - - volts
f
- - - - - - 20 - - - - - - - - - - - volts
. %
- - - - - - 15 - - - - - - - - - - - volts
- - - - - - - - - - - - - - - 12 - - volts
- - - - - - - - - - - - - - - 20 - - volts
!
- 1075 0.9 0.7 - | 0.9{0.72 - 0.8 | - - 0.9 | 0.7 - 0.8 0.7 - 0.9 volt
- - - - - - - - 0.9 | - - - - - - - - - volt
-1 0.3 06| - - 0.8 - - N - 1 0.25] - - - - - 1 0.22 volt
- - - - - - - - - - = o} - - - - - 1.0.35 volt
- - - - - - - - - - - - - - 0.7 | - - - volt
- - - - - - - - o.u | = - - - - - - - volt
- 5 - - - - - - - 4 - - 6 - - 6 pf
- - - - - 5 - - - - - - - - - - - - pf
- - - - - - 5 - - - - - - - - - - -
200 - - 20 - 60 | 30 - 120 | 25 - - 30 - 120 | 20 - -
- - - - - - - - - - - - 10 - - - - -
- - - - - - |5 - - - - - - - - - - -
- - 2 - - 3 - - - - - - - - 2 - -
- - - - - - - - - - - 3 - - - - -
4 - - - - - - - | 8.5 =~ - - - - - - -
- - - - -7 - - - - - - - - - 40 - - - nsec
- - - - - w0 - - - - - 35 - - - - - 40 nsec
{
- - - - - 75 - - - - - 75 - - - - - 75 nsec
?:'- - - - - - - - - - - - - - 40 - - - nsec
- - - - - - - - 50 - - - - - - - - - ohms
e T L1 8 A SR R “iigs |- O T - - - 28 nsec
- - - - - - s | - - - - - s | - - - |ot/watt
- - - - - - - - 40 | - - - - - 480 - - C/watt

File No.87




File No.87 40217 through 40222

DIMENSIONAL OUTLINE
FOR RCA TYPES
40217 40218
40219 40220
40221 40222
JEDEC No. TO-52

» 230

209 DA

___,} J195 e
178 DIA.

| d_L 150 .11

SEATING PLANE

AT

.500
MIN.
N 1 ot o
‘ol6 DIA.
(NOTE I}
—>{ 00 ke —
}—" 050
INSULATION

e (RN ks

-E;\/ )
R\

92CS-12342RI
Dimensions in Inches ’ )

NOTE |: THESPECIFIED LEAD DIAMETER APPLIES IN THE ~—
ZONE BETWEEN 0.050 INCH AND 0.250 INCH FROM THE

SEATING PLANE. BETWEEN 0.250 [INCH AND 0.500 INCH

OF THE LEAD, A MAXIMUM DIAMETER OF 0.021 INCH IS

HELD. OUTSIDE THESE ZONES, THE LEAD DIAMETER

I'S NOT CONTROLLED.

NOTE 2: LEADS HAVING MAXIMUM DIAMETER (0.019 INCH)
MEASURED IN GAUGING PLANE 0.054 INCH + 0.001 INCH
—0.000 INCH BELOW THE SEATING PLANE OF THE DEVICE

SHALL BEWITHIN 0.007 INCH OF THEIR TRUE LOCATIONS
RELATIVE TO A MAXIMUM-WIDTH TAB.

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY.

NOTE 4: MEASURED FROM MAXIMUM DIAMETER OF
ACTUAL DEVICE.

TERMINAL DIAGRAM

Bottom View
BASE

®

EMITTER COLLECTOR
CASE




RCA AF TRANSISTORS

081 408
B A

#he No. 7]

C

RCA types 40231, 40232, 40233, and 40234 are
planar transistors of the silicon n-p-n type,
intended primarily for use in af-amplifier circuits
operating at low-to-intermediate signal levels,
such as those used in preamplifier, "voltage-
amplifier", and driver stages in radio and tele-
vision receivers, phonographs, tape recorders,
and similar equipment. These transistors feature
low noise and leakage characteristics, high small-
signal beta, high dissipation capability, and an
operating temperature range of -65 to +175° C.

Types 40231, 40232, and 40234 have different
small-signal-beta characteristics, but are other-
wise similar. Type 40233 has specially
controlled noise and leakage characteristics, and
is intended for use in preamplifier and other
applications where very low noise, low leakage,
and high small-signal beta are important de-
sign requirements.

All four types utilize a new, compact,
hermetically sealed three-lead package. This
package provides an internal connection between
the collector electrode and the case, a feature
which contributes to the high dissipation
capabilities of these transistors. In addition,
the provision of a collector lead simplifies
equipment design by making it unnecessary to use
the case for electrical connections to the
collector electrode.

Maximum Ratings, 4bsolute Values:
40231
40232
40233 40234
COLLECTOR-TO-BASE VOLTAGE, VcRO. 18 18

COLLECTOR-TO-EMITTER

VOLTAGE,Vcgo . « « + e 18 18 max. volts
EMITTER-TO-BASE VOLTAGE, VEBO 5 5 max. volts
COLLECTOR CURRENT,IC. . . . . 100 100 max. ma
EMITTER CURRENT,IE. . . . . . 100 100 max. ma
BASE CURRENT,IB . . . . . . . 25 25 max. ma
TRANSISTOR DISSIPATION,PT:

max. volts

For case up to 125°C. . 1 1 max. watt
temperatures? { above 125°C. derate at 20 mW/°C

}up to 25°C . . 0.5 -  max. watt
For free-air fabove 25°C . . derate at 3.33 mW/°C
temperatures  y, to 550C , , - 0.4 max. watt

above 55°C . .
TEMPERATURE RANGE:
Storage and Operating
(Junction).
LEAD TEMPERATURE
(During soldering):
At distances not closer than

1/32 inch to seating surface
for 10 seconds maximum. . + . 255 max. °c

derate at 3.33 mW/°C

-65 to +175 °c

2 Measured on case perimeter at junction with
seating surface.

SILICON N-P-N
PLANAR TRANSISTORS

For AF-Amplifier Applications in
Consumer and Industrial Equipment

FEATURES:
e Low Noise Figure (NF):

2 db typ. at 10kc, 4 db typ. at | kc for 40233
2.8 db typ. at 10 kc for 40231, 40232, and 4023Uu

e High Dissipation Capability (P;):
| watt max. for case temperatures up to 125° ¢
e High Small-Signal Beta (h¢.):

175 typ. for 40232 and 40233
80 typ. for 4023! and 40234

e High Gain-Bandwidth Product (f;):
60 Mc typ. for all types

TYPICAL DC BETA CHARACTERISTICS FOR
RCA-40231, 40232, 40233, AND 40234

COMMON-EMITTER CIRCUIT, BASE INPUT.

FREE—-AIR TEMPERATURE (Tgp)=25° C

COLLECTOR-TO-EMITTER VOLTS (Vcg)=10

PULSE TEST! PULSE DURATION=10 MSEC
DUTY FACTOR=0.1

-

125

100
75 —
D &
v 5 =
50 ,p@ o A\

b
\

N
N
\

COLLECTOR MILLIAMPERES (Ig)

[¢] 100 200 300 400 500 600 700 800 500
BASE MICROAMPERES (Ig)
92CS-12596

Fig.1

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.
40231 to 40234 7-66
Supersedes issue dated 6-64

Trademark(s) ® Registered
Marca(s) Registrada(s)




ELECTRICAL CHARACTERISTICS:

TEST CONDITIONS LIMITS
. DC DC DC
Free-Air . DC DC DC
Characteristics Symbols|Tempera- Fre- |Collector- COIlet_:tor- Emitter- Emitter|Collector| Base Type Type Type Type Unit
ture |duency to-Base |to-Emitter| to-Base current| © t e N 40231 40232 40233 40234 e
Voltage | Voltage | Voltage urrent jLurren
TFA f Vcp Vee Veg g ¢ g
o¢ volts volts volts ma ma ma |Min|Typ{Max [Min|Typ|Max [Min|Typ| Max |Min]| Typ|Max
Collector-Cutoff IcBo 25 12 0 -1 -10.5f - -10.5 -1]-10.25 -1 -10.5 pa
Current 85 12 0 - -1l - T _ 10| - 110 wa
Emitter-Cutoff
Current TEBO 25 2.5 0 - -10.50 -] -10.5-1-10.25 - - 0.5 pua
Collector-to-Base
BV 25 . -1 - - - - - I
Breakdown Voltage CBO 0 0.05 18 18 18 18 volts
Collector-to-Emitter
V. 25 -1 - -] - - - -] -
Breakdown Voltage BVceo 10 0 18 18 18 18 volts
Emitter-to-Base
Breakdown Voltage BVEBO 25 0.05 0 51-1 -5 -]-15]1]- - 51 -] - [volts
Collector-to-Emitter i - — 1
VCE(sat) 25 5 - - -1~ 1- -1 -]- -1 -1 -
Saturation Voltage CElsa 0 5 0.2] volt
Small-Signal Forward 1 N ] —
Current-Transfer Ratio| T 25 Ke 10 2 55 | 80180 90 |175/300] 90 |175| 300 | 35| 80180
Gain-Bandwidth Product|  fp 25 6 1 -leol - -Teo| -1-1e0o] - [ -[60] - Mc
) . 25 1 K2 6 0.5 - -1 -T-T-1T-T+1 6l -1-1- TS
Noise Figure NF 95 10 Ke? 6 0.1 o Sl el Do ’ a4 oy
Intrinsic Base-Lead
Resistance Thh! 25 100 Mc 6 1 - 120 -1 -120} -1} - |20} - -1 20| - | ohms
Common-Base, Open-Cir-
C 1M 6 - -1 - . - - -
cuit Output Capacitance ob 25 ¢ 22 22 22 22 pf
Thermal Resistance: b
b - 1 - - - - - R - - [e)
Junction-to-Case bs-c [ 50 50 50 0 C/w
Thermal Resistance: b p
Junction-to-Free Air 63-FA 175 - | 300} - - | 300} - | - | 300f - - 300} “C/w
8 Circuit bandwidth = 1 cps; generator resistance = 1000 ohms.
b Junction Temperature.
N



40231, 40232, 40233, 40234

Fil

TYPICAL COLLECTOR CHARACTERISTICS (PULSE
CONDITIONS) FOR RCA-40232 AND 40233

~

COMMON-EMITTER CIRCUIT, BASE INPUT.

FREE-AIR TEMPERATURE (TFa) =25°C

PULSE TEST: PULSE DURATION < 10 MSEC 0
DUTY FACTOR = 0.1 =

15
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20
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92CM-12593

Fig.2

TYPICAL NOISE CHARACTERISTICS
FOR RCA-40233

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE—-AIR TEMPERATURE (Tgp)=25° C
COLLECTOR-TO-EMITTER VOLTS (Vcg)=6
GENERATOR RESISTANCE (Rg)=1000 OHMS
BANDWIDTH OF MEASUREMENT CIRCUIT=l CPS

20
m
o
I K.
(™ N 2 >
R -:JF—““‘_i =
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2 =

3 o .
w |
w 10
s 5 7 =
=4 1 1

9 [ > 3 4

COLLECTOR MILLIAMPERES (L)
92CS-1260!1

Fig.4

e No. 71

TYPICAL COLLECTOR CHARACTERISTICS (PULSE
CONDITIONS) FOR RCA-40231 AND 40234

Fig.3

~
' COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tgp)=25° C
PULSE TEST: PULSE DURATION<IO MSEC ©
DUTY FACTOR=0.1 -
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TYPICAL SMALL-SIGNAL-BETA CHARACTERISTICS
FOR RCA-40231, 40232, 40233, AND 40234

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TFa)=25° C
COLLECTOR MILLIAMPERES (I¢)=2
FREQUENCY (f)=1 KC
T

IT1T
- 250
Z
w
e
S

200
OA
ol 402 23 d
L -
€<
Sois0
o
e
2uloo ;40234
22
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24T 50
<
=
wn

0 35 5 75 10 125 15 175 20
COLLECTOR-TO-EMITTER VOLTS (Vcg)
92CS-12597

Fig.5
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40231, 40232, 40233, 40234

TYPICAL SMALL-SIGNAL-BETA CHARACTERISTICS
FOR RCA-40231, 40232, 40233, AND 40234

COMMON-EMITTER CIRCUIT, BASE INPUT.

FREE-AIR TEMPERATURE (TEa)=25° C

COLLECTOR-TO-EMITTER VOLTS (VCE)=10

FREQUENCY (f)=IKC

TTTT

N

Q

o
(N

(<]
[e]

ARD CURRENT=—
|
1

(htedy,

o 25 5 7.5 10 25 15 175 20
COLLECTOR MILLIAMPERES (Ic)

92Cs-12600

Fig.6

TYPICAL TRANSFER CHARACTERISTIC (PULSE CONDI-

TIONS) FOR RCA-40231, 40232, 40233, AND 40234

COMMON-EMITTER CIRCUIT, BASE INPUT.

FREE-AIR TEMPERATURE (TFA)=25° C

COLLECTOR-TO-EMITTER VOLTS (Vcg)=I10

PULSE TEST: PULSE DURATION=10 MSEC

DUTY FACTOR=0.I

TTTI
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n
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COLLECTOR MILLIAMPERES (I¢
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Lt

o
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0.75

o
12
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0.6 0.65 0.7
BASE-TO-EMITTER VOLTS (Vgg)
92CS-12598

Fig.7

TERMINAL DIAGRAM

Lead 1-Emitter
Lead 2 - Base

Lead 3-Collector,
Case

OPERATING CONSIDERATIONS

The 40231, 40232, 40233, and 40234 should not
be connected into or disconnected from circuits
with the power on because high transient currents
may cause permanent damage to the transistors.

The cases of the 40231, 40232, 40233, and 40234
are connected internally to the collector
electrodes of these transistors. Consequently,
in circuits where the collectors of these
transistors are operated at voltages above or
below chassis or heat-sink potential, suitable
precautions should be taken to prevent shock
hazards and short circuits between the transistors
and chassis, heat sinks, and other components.

Electrical connections to the base, emitter,
and collector leads of the 40231, 40232, 40233,
and 40234 may be soldered directly to the leads
provided such connections are made at least
1/32 inch from the transistor seating surface,
and provided care is taken to conduct excessive
heat away from the lead seals during soldering.
Failure to observe these precautions will result
in cracking of the lead seals and permanent
damage to the transistors.

DIMENSIONAL OUTLINE
FOR TYPES 40231, 40232, 40233, AND 40234

_Tj .209 : l-;

.210
170

.5
MIN,

D ﬂé—séngs
l 016 DIA.

92CS-12478RI

DIMENSIONS IN INCHES

N




40234 403%5

403% 2

RCA AF TRANSISTORS .

ST : : i Consisting of

One NPN Type
an
One PNP Type

RCA-40234, 40395*, and 40396*%* are a group of F UR TR ANSISTOR
four transistors specially designed for use in af-ampli- 0 -
fier circuits employing complementary-symmetry output RCA
stages. A typical AC-operated phonograph amplifier CUMPLEMENT I
using these transistors is shown in Fig.1. This ampli- £ g
fier can provide 1 watt (rms) output to a 16-ohm speaker ; !
with 10% distortion when driven by a typical 1000-pF FﬂR 3'STAGE ]'WA" E

crystal cartridge delivering 1.5 to 2 volts output.
AF-AMPLIFIERS USING
RCA-40234 is a silicon npn transistor with high
dissipation capability, extended high-frequency re- CUMPLEMENTARY-SYMMHRY ;’
sponse, and exceptional linearity of characteristics. UUTP“T STAGES

The 40234 is particularly useful as a direct-coupled
driver for a complementary-symmetry output stage.

40234 40395

40396
RCA-40395 is a high-gain transistor of the ger-
manium pnp type with controlled noise current,for use in
" input and other low-level stages operating at signal FEATURES:
levels as low as 1/8 microwatt. ® 3.Stage AC-Operated Amplifier using 40234, 40395,
( and 40396 matched pair provides:
RCA-40396 is a matched pair of germanium power high gain and 1 W output with low dc supply voltages
transistors (one pnp type 40396 and one npn type 40396) (less than 18 V)
for use in complementary-symmetry output-amplifier .
stages. The 40396 matched pair can deliver 1 watt ® For Input Stages:
(rms) output to a 16-ohm speaker load with 10% total RCA 40395 (Germanium PNP)
harmon%c d%stortion when used in a circuit of the type low noise current: 2 nA typ, 10 nA max
shown in Fig.1. high gain capability: hge =250 typ, 170 min
RCA-40234, 40395, and 40306 are hermetically ©'°F Driver Stages:
sealed in three-lead metal “packages. The active RCA 40234 (Silicon NPN)
elements of each transistor in the 40396 matched pair extended high frequency response
are insulated from the case. This feature permits the exceptional linearit
40396 transistors to be fastened directly to the same P ) y o o
heat sink or metal chassis by means of metal clips such high dissipation capability: PT =400 mW max at55°C

as the RCA-SA2100 shown in Fig.7. ® For Complementary-Symmetry Output Stages:
RCA 40396 (One Germanium PNP Type & One Ger-

* Formerly Dev. No.TA2802. manium NPN Type)
** Formerly Dev. Nos.TA2754, TA2755. provides 1 W output to 16-ohm load at 10% THD

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

@ RADIO CORPORATION OF AMERICA Todenoko ®feivwsd 40234, 40395, 40396 666

Marcals) Registrada(s) Reprinted from 1CE-326 Issue -
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Printed in U.S.A. dated 1-66 =




ELECTRICAL CHARACTERISTICS:

TEST CONDITIONS LIMITS
. DC DC DC 40396
1{\mb|ent . Collector-| Collector-|  Emitter- £ th c I:Jct BDC Matched Pair
o empera-| Fre- | ty.Base | to-Emitter| to-Base |=MIUery Lollector) base Type T Consisting of ,
ype
Characteristics | Symbols | tyre | quency| voitage | Voltage | Voltage |CUrfent] Current [Current| 4934 40395 One 40396 | One 40396  [Units
Ta f VeB VCE VEB Ig Ic IB (NPNTYPE) | (PNP TYPE)
oC ke/s \' v v mA mA mA | Min|Typ| Max | Min| Typ| Max| Min | Typ | Max| Min | Typ | Max
25 -20 0 I I U R B DTS B U B O e N Y
Collector-Cutoff 1cBO 25 12 0 -l-los!| - - -1-1-1]1a} - - |14 | zA
Current 85 12 0 - t-two!l-1-1-1- -1 - - - - LA
Emitter-Cutoff 25 20 0 -1 - - -] - |-12] - - - - . - uA
Current IEBO 25 2.5 0 -y -{05)1 - -f{-1-1-1141 - - |-14 | uA
Collector-to-Emitter
Breakdown Voltage Vceo 25 10 0 Bl -dt-f{-1-t-1-1-1-1"-1" v
Collector-to-Emitter 25 Rgg = 10k{2 -1 - -8 - - - - -] - - -]V
Breakdown Voltage VCER 25 RBE =4.7k() 1 el - - -t -1 -] -1-18] -1- v
Small-Signal Forward
Current-Transfer Ratio| gy % 6 -1 o IR R B I S B A B B N R LA
Cutoff Frequency % 6 1 i1 -1t -1-1-12 -1 - - - |Mc/s
Small-Signal Forward 25 1 6 -1 - - - |170| 250} - - - - . - -
Current-Transfer Ratio|  Nfe 25 1 10 2 35180180 - - -} -1-1]-{-1-1]-
Gain-Bandwidth
Product fr 25 6 1 il I R L B L B IR B B - |Me/s
Collector-to-Emitter % 50 5 S 57 R B B I BTN IR B N IR B B B
Saturation Voltage VcE(sat) 25 250 25 -1 - - -1 - - - 10.25]0.5] - - - \
25 -250 -25 -1 - - -1 - - - - - - ]-0.25]-05| V
25 -1 -50 -] - - -1 -] - - - -l s0| - -
Static Forward 25 -1 -250 -1 - - -1 -1 - -1 - .13} - -
Current-Transfer Ratio hFE 25 1 50 - - - - - - 15| - -1 - - -
25 1 250 -1 - - -1 -1 -13]} - -1 - - -
0.05
Noise Current 25 to -6 -1 -1 -1 -1 - 2110 -1} - -1 - - - | nA
15

e

L0L "°N ®|'d

96£0F ‘S6£0V ‘PEZOY



40234, 40395, 40396 File No. 107
MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES: 40396
Matched Pair
40396 40396 )
40395 40234 (NPN Type) (PNP Type) Units
Collector-to-Base Voltage, VCBO: « + ¢ v e v v e« -20 18 18 -18 max V
Collector-to-Emitter Voltage, VCEQ - - . .. . . . . - 18 - max V
Collector-to- Emitter Voltage, VCER - + « + + + + « + -18 - 18 -18 max V
(RBE < 4.7 k()
Emitter-to-Base Voltage, VERQ- - - - -+ .. . . .. -2 5 25 2.5 max V
Collector Current, Ic. .. .......... .. ..., -50 100 500 -500 max mA
Transistor Dissipation, PT:
For case wptob5°C. . ............ - - 300 300 max mW
temperatures®f above 55°C . . Derate at . . . . - . 10 10 mW/°C
For ambient |upto55°C.............. 120 400 - - max mW
temperatures f above 55°C . . Derate at . . . . 2.6 3.33 - - mW/°C
Temperature Range:
Storage and Operating (junction). . . ....... 65t0 +100 -65t0 +175 -65t0 +85  -65to +85 °C
Lead Temperature (during soldering):
At distances not closer than 1/32 inch
to seating surface for 10 seconds maximum. . . 255 255 255 255 max °C
“Measured on case perimeter at junction with seating surface.
C1 0.025 uF
C 100 uF, 15V
Rg RCA-IN3754 C3 50 H-F 12 V
AAAY !
*.l. T T Cq 390 pF
Caz Cloj:: 126 v Cs 100 uF, 6V
= l Cg 500 pF
R , . C7 5pF
Fastened to heat sink or chassis
with clip such as RCA-SA2100 RCA-403964 Cg 100 uF, 6 Vv
(see Fig.7). NPN
TYPE Cg 100 wF, 10V
C10 500 nF, 16 V
A 4; §RM Ry Ry Lgu&rﬁss Control,
" S Ry 180 k()
. i Rz 1M
G QM me Ry 1kQ
RCA-403964 Rs I'SQMQ
vre "6 £ ) Sooreo
¢ R7 15Kk
Rca-40395 | RCA-40234 (lspxn Rg 330 ()
Ry c Rg 1.5 K
N — Ryg 270 K2
R11 22 KQ
R3 Re R12,R13 220 2
Rig 18 )
= Q o L o R15 270 k()
5 10 15
Rig Treble T Control
o 1 s Tt Tom conv
W I Ri17.R18 10
LAY R" Rls ;

Fig.1 - 1-Watt Phonograph Amplifier with Complementary-Symmetry QOutput Stage,
Using RCA-40395, 40234, and 40396 Matched Pair.

-3

92CM-13765

Speaker: Voice-Coil impedance = 16 ()

T = Secondary winding of step-down
transformer or auxiliary winding
on phonograph motor.
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40234, 40395, 40396

DESCRIPTION OF AMPLIFIER CIRCUIT SHOWN IN FIG.1

Fig.1 shows a typical AC-operated phonograph
amplifier utilizing RCA-40395, 40234, and 40396 tran-
sistors, and designed for use with a conventional crystal
pickup having approximately 1000 pF capacitance and
1.5 to 2 volts output. This amplifier will deliver 1 watt
(rms) output to a 16-ohm speaker load, with 10% total
harmonic distortion. At 0.5 watt output, THD, hum, and
noise combined do not exceed 2%. The frequency re-
sponse of the amplifier for constant-voltage input (with
tone control in “flat” position) is substantially flat from
180 ¢/s to 20 ke/s. The 12.6-volt ac input for the power
supply may be obtained from a step-down transformer or
from an auxiliary winding on the phonograph motor.

The amplifier uses feedback-type equalization to
compensate for low-frequency roll-off resulting from the
relatively low load impedance (180 k ohms) seen by the
pickup at the maximum setting of the loudness control.
This impedance increases as the control is adjusted to
reduce the loudness level. At low loudness settings,
therefore, the increased signal-input voltage at low fre-
quencies and the compensation provided by the feedback
circuit combine to boost the low-frequency response.
This boost is enhanced by the rise in the RIAA record-
ing characteristic at the lower audio frequencies.

The feedback-type equalization circuit also mini-
mizes mid-range distortion, and permits use of a “boost/
cut”-type treble tone control without introduction of ad-
ditional insertion loss.

The output section of the amplifier is a direct-
coupled complementary-symmetry stage with conventional
“bootstrap” drive. The use of a silicon driver transistor

INPUT: CONSTANT-VOLTAGE THROUGH 1000 pF
LOUDNESS-CONTROL SETTING: MAXIMUM
TCS=TONE CONTROL SETTING
25
20
15 RIAA
S RECORDING )
] 10 - CHARACTERISTIC aoosf-—
- T T~ p‘* ) >
g 5 tcs=W
R N1
v o, /| R TCS="FLAT"
= 4 T
3 -0 o O
& -15 ’4\1“* PN
409 N
- n
20 <
=25 2 4 4 6 8 4 5 2
10 100 000 10000
FREQUENCY (f)—c/s s2cs-13766
=1

Fig.2a - Frequency Response Characteristics at
Maximum Loudness.

(RCA-40234) and a decoupled low-impedance bias net-
work (R7, R8, Rg, Csz) provides excellent thermal sta-
bility and eliminates the need for a bias-adjustment
potentiometer. To protect the 40396 matched-pair output
transistors against thermal runaway these transistors
should be fastened to an aluminum heat sink or chassis
which provides an effective heat-radiating area of at
least 4 square inches per transistor. The transistors
should be fastened to the heat sink or chassis by clips
having high thermal conductivity, such as RCA Type
SA2100 shown in Fig.7.

AMPLIFIER PERFORMANCE CHARACTERISTICS

Sensitivity for 0.5 W output at 1 ke/s « v v v v v v .. 1.2 v*
Hum and Noise at any setting of Loudness Control

(Ripple Frequency = 60 C/8) ¢« v v s e v e v s v v un 11 mV
Power Output at 10% THD, f= 1 Kkc/S« v v v e o v v 1 W

Combined THD, Hum, and Noise at 1 ke/s, with
Loudness Control at Maximum, Tone Control
at “Flat” position (output = 0.5 W) . .. ...... 2 %

Frequency Response for Constant Input Voltage*:
with Tone Control at “Flat” position:

Loudness Control at Maximum . .« e e v v oo oo 3 dB down
at 180 c¢/s

and 60 kc/s

(See Fig.2a)

.. 3dB down
at 15 ¢/s

and 50 kc/s;
7 dB boost at
100 to 200 c/s
(See Fig.2b)

Loudness Control at 20 dB below Maximum. .

* Measured with a 1000-pF capacitor connected in series with
the signal input.

INPUT: CONSTANT-VOLTAGE THROUGH 1000 pF
LOUDNESS—-CONTROL SETTING: 20 db BELOW MAXIMUM
TCS=TONE-CONTROL SETTING
10
V*“ ?‘J_OSr:,
- L1 N 4?\’* /1
A N y
8 £ 1"
o ;C‘vr9
5 A TCS="FLAT"
4
s
S -5
o A,
2 &
g -0 \\%
o v
3 . \t&
—IR \c,o)
20 M
2 4 6 5 2 4 |
10 100 1000 10000
FREQUENCY (f)—c/s
925-13767

Fig.2b - Frequency Response Characteristics at
Reduced Loudness.

~
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COMMON —EMITTER CIRCUIT, BASE INPUT. FHFEH
AMBIENT TEMPERATURE (Tp)=25°C

REFERENCE FREQUENCY = | Kc/s
\ m T '
B T I =1
' :
:
T N 1
c % Veg: s VoiTs
& 1 T
& F S Rssstanniea 5
S~ e
o2 T H TR
LE i HTHEEE
a : H
£o SRS ceeeee
e T T T
sg i o
&€ 20 : :
U.E' T I
- T T T
™. T
29 e S n I
P ¥ T HHT
< a',m T
_I'l— K T T
= i t
g t T Tt =) T T
z T aEiRsEaaasasssa SEEiE
@ 100K T T it ITITTITTT: I T
[ -2 -4 -e -8 -0 -2

COLLECTOR MILLIAMPERES (I¢)
92¢cs— 13769

Fig.3 - Small-Signal Beta (hfe) vs IC for RCA-40395.

~
COMMON- EMI TTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (T,) = 250 C N T
PULSE TEST: PULSE DURATION =10 MSEC © COMMON-EMITTER CIRCUIT, BASE INPUT o
P e DURATI NS © CASE TEMPERATURE (T¢)=25°C
PULSE TEST! PULSE DURATION<IO ms ©
1 DUTY FACTOR=0.1 EH"
t o S
1 = Bl 18
I 1 o
\ ] HiH
Ll o] ]
- 4 H S g H
' 1 <
| I N X s
( T a il o
© i
o ZH
S I ) e
(I I > <M 210
T fa} pe =0
1 o = wid®
= wH = 7, < H
1 q:.“‘ offf 2 Tg
o ow >
1 p =5 -~
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| e ®5
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1 3 w
1 ©3 \ 3
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1 3 X
1 1
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o o o (e} [o]
™ 8 8 3 ” 8 g 2 g g °
COLLECTOR MILLIAMPERES (Ic) o ¥ ® ~ =
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Fig.4 - Collector Characteristics (Pulse Test) Fig.5 - Collector Characteristics (Pulse Test) for
for RCA-40234. RCA-40396 (NPN Unit).
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COMMON-EMITTER CIRCUIT, BASE INPUT Y The case of RCA-40234 is connected internally to
R R T e < 10 ms i—)_ 1o the collector electrode of this transistor. Consequently,
OUTY FACTOR=O. yyina B in circuits where the collector of the 40234 is operated
o) L at voltages above or below chassis or heat-sink po-
n i tential, suitable precautions should be taken to prevent
:5 EE T shock hazards and short circuits between the transistor
21 and chassis, heat sink, and other components.
Z as The cases of the RCA-40396 matched-pair transis-
w i tors as shown in Fig.1 should always be fastened to an
I ?E aluminum heat sink which provides an effective heat-
H u radiating area of at least 4 square inches per transistor.
i The transistors should be fastened to the heat sink or
"?g chassis by clips having high thermal conductivity, such
E as RCA Type SA2100 shown in Fig.7.
. E Electrical connections to the leads of RCA-40234,
s 40395 and 40396 may be soldered directly to the leads,
v provided such connections are made at least 1/32-inch
§ from the transistor seating surface, and provided care is
, = taken to conduct excessive heat away from the lead
q 'o seals during soldering. Failure to observe these pre-
cautions will result in cracking of the lead seals and -
. i permanent damage to the transistors. !
i ¢ o
ofHE
. O
[} 1 1 ;
=) i /"\ | i
% 130 DIA—T i Ly
g 2 z s z 3 —-] 150 L——.alo——
’? T COLLEC;?OR MILLIAMPE(}I‘?ES (I¢) ' 92Cs-13771
Material: Aluminum
Fig.6 - Collector Characteristics (Pulse Test) for
RCA-40396 (PNP Unit)
o RE
b .031-.094
OPERATING CONSIDERATIONS T 218223
92Cs-13768
RCA-40234, 40395, and 40396 should not be con- Dimensions in Inches
nected into or disconnected from circuits with the power
on because high transient currents may cause permanent Fig.7 - Detail Drawing of RCA-SA2100 Heat-Sink
damage to the transistors. Attachment Clip.
i
LS
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40234, 40395, 40396

DIMENSIONAL OUTLINE
RCA-40395, 40396
JEDEC No. TO-1

——l 240 MAX, e—
DIA,

410 MAX,

TC MEASURED
WAL
U Ul
WITH SEATING SEATING PLANE

PLANE
[] U D.—_ 3 LEADS
‘0i6 DIA:

INSULATION

08l
""I ‘061 DIA.
92Cs-12775

Dimensions in Inches

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN
ZONE BETWEEN 0.050 INCH AND 0.250 INCH FROM THE
SEATING PLANE. BETWEEN 0.250 INCH AND 1.5 INCHES,
A MAXIMUM DIAMETER OF 0.021 INCH IS HELD. OUT-

SIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT
CONTROLLED.

TERMINAL DIAGRAMS

®
Lead 1 - Emitter

Lead 2 -~ Base
Lead 3 - Collector

40395 and
40396 (PNP Type)

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector

40396 (NPN Type)

DIMENSIONAL OUTLINE
RCA-40234

_;_" .209 . "‘

L
L 0

92CS-12478
Dimensions in Inches

TERMINAL DIAGRAM
RCA-40234

®

Lead 1 - Emitter
Lead 2 - Base

Lead 3 - Collector,
case

File No. 107
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RCA-40234, -403%9, -40396

FOR 3-STAGE 1-WATT AF-AMPLIFIERS
USING COMPLEMENTARY-SYMMETRY OUTPUT STAGES



40237 40238

N

File No.

RCA-40235, 40236, 40237, 40238, 40239, and
40240 are high-frequency transistors of the silicon
npn type, intended primarily for use in the tuner
and if-amplifier circuits of vhf television re-
ceivers. These devices are also useful in com-
municatlons equipment operating at frequencies up
to approximately 260 Mc/s.

Types 40235, 40236, and 40237 are vh{f types,
for use as rf amplifier, mixer, and local oscil-
lator respectively, inTV tuners covering Channels
2 through 13. Types 40238, 40239, and 40240 are
for use in 45-Mc/s picture-if amplifiers.

These devices feature high gain-bandwidth
products, very low feedback capacitance, and low
cutoff currents, in addition to the high-tempera-
ture operation capability of silicon.

RCA-40235 through 40240 utilize a hermetically
sealed metal case which 1s electrically isolated
from the transistor electrodes. The case 1s pro-
vided with a fourth lead, which may be connected

to an rf ground point to minimize collector-to-
base interlead capacitance and coupling to other
" clrcult components.

Absolute Maximum Ratings:

40235 40236
40237 40238
40239 40240
COLLECTOR-TO-BASE VOLTAGE, Vcpo - 45 max.
COLLECTOR-TO-BASE VOLTAGE, VCBV
(Vg =1 V) . . . . 45 max. A%
EMITTER TO-BASE VOLTAGE VEBO . . 4.5 max. \'
COLLECTOR CURRENT, Ic . « . . . . 50 max. mA
TRANSISTOR DISSIPATION, PT
At free-air up to 25 C. . . 180 max. W
temperatures Eove 25° C . . See Fig.l

FREE-ATR TEMPERATURE RANGE:
Storage and Operating . . .
LEAD TEMPERATURE (During
soldering):
At distances not closer than
1/32 inch to seating surface
for 10 seconds max. ..

. =65 to+175 °c

255 max. °c

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

HIGH-FREQUENCY
TRANSISTORS

Silicon NPN Types
For TV Tuner and IF-Amplifier Applications

Features:

e high gain-bandwidth products:
fT._IOOO Mc/s typ. for tuner types

e very low collector-to-base feedback
capacitance:
Ccb = 0.5 pF typ. for amplifier and
mixer types

low cutoff currents:
ICBO =20 nA max. at
for all types

e operation to 1759 C
e hermetically sealed 4-lead metal package

e all transistor electrodes electrically
isolated from case

case may be grounded by means of separate
lead to minimize interlead capacitance
and undesired coupling

Ve =1 volt

n
o
[e]

3
N

o
[o]

N
N

1]
<]

~
N

(PT)—MILLIWATTS

[+
o

n
N

MAXIMUM TRANSISTOR DISSIPATION

llo

75 25 25 75
FREE-AIR TEMPERATURE (TFA)—

92CS—12942
Fig.1 -Rating Chart for RCA 40235, 40236,
40237, 40238, 40239, 40240.

800 Mc/s typ. for if-amplifier types

’
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Trademark(s) ® Registered
Marca(s) Registrada(s)
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40235 through 40240  8-66
Supersedes issue dated 6-65
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ELECTRICAL CHARACTERISTICS at Tpp =25° C

LIMITS TEST CONDITIONS
DC
SYMBOLS FRE- |COLLECTOR- | DC
CHARACTERISTICS & 40235 40236 40237 40238 40239 woz40  |QUENCY|TO EMITTER [ENI TTER
UNITS VOLTAGE N
f VCE IE
MIN TYP MAX [MIN TYP MAX [MIN TYP MAX [MIN TYP MAX [MIN TYP MAX [MIN TYP MAX| Mc/s | VvOLTS mA
COLLECTOR-CUTOFF lcgo | = = 0.02 - 0.02 - 0.0 - 0.02[ - - 0.02 - 0.02 (ves) =1
CURRENT chol - - - SO T S B - 1 (Ve) =35
EMITTER-CUTOFF legp |- - - I T e T i I - ~
CURRENT ‘ A - - - - - - - - - |- - - (Veg) = 45
STATIC FORWARD CURRENT- ' ) ) i
TRANSFER RATIO hFE ‘m“ - 170 |40 -‘ 275 |27 ‘ 275 |40 170 |27 4 100 |27 = 275 - 6‘ -1
O N B NOWIDTH wJs |- 1000 - |- 1000 - |- 1000 - |- 80 - [- g0 - |- 80 - | 100 | 6 2
0.5 0.65- - - |- - - - - - |- - | 218 10 =2
COLLECTOR-TO-BASE Cb |- - - [- 0.5 0.65/- 05 0.8 - == = == - <126 12 -1.5
FEEDBACK CAPACITANCE | pF S TN ST R [ 0.5 0.65| - 0.5 0.65 - 0.5 0.65| 2I6 12 -3
|- 1w - - - - - - -1- - - - | 216 10 2
INPUT RESISTANCE ’8 - - - |- 2280 - N - - - - | 216 12 -1.5
_ - - - - - 480 = 480 - 480 - | us 12 -3
; - 89 - |- - -]~ - - - - - | 216 10 -2
OUTPUT RESISTANCE K?} - - = 6 -|- - =-|- - - == - =]u 12 -1.5
- . - - 3 35 - 3 - | U5 12 -3
EXTRINSIC TRANS- am |- 3.7 - - - - - - 216 10 -2
CONDUCTANCE mmhos - - - - 9% - 90 90 45 12 -3
F
NOISE FIGURE* :a - 83 - |- - == - - ]e - - - 0= - - |us 10 -2
Ge 2l R I S I S I S (S 1 [ -
CONVERSION GAIN @ |- - 19 | us 12 {1
OPEN-CIRCUIT COMMON BASE | Cob R D I R _lae)-=
OUTPUT CAPACITANCE oF |- = |- 0.6 257 (vc};)”—hnz P
N0, OF
- 201 - |- - |- - STAGES - =~ |- « |- - < |6 10 -2
MAX. AVAILABLE MG || -l -« a]= = 1 4.3 - |- 43 - [- 43 - | 45 12 -3
AMPLIFIER GAIN G A A 2 4.3 - [- U5.3 - |- 453 - | 45 12 -3
- = =] - «f- - 3 453 -|-u3 - |-u.3 - | u5 12 -3
© NO, OF ; ‘
MAX. USABLE we |- - S| o oD oo STAGES . = = |- = = |= =" =
AMPLIFIER GAIN 4B - - - = - - - = | 22,9 - |- 22,9 - |- 22,9 -~ 45 12 -3
(UNNEUTRALIZED) N AR T B P 2 2.7 - |- 2.7 - [- 207 - | u5 12 -3
w , . ST T U oS08 A el SOt SORUE SRR L Mt Wit L SN E L S 12 -3
0. 0 : ‘ ‘
MAX. USABLE -181% = |- - - |- - STAGS - =~ |- - |- - <] 26 10 -2
AMPLIFIER GAIN *;”: S D R [ 28 - |- 28 - |- 28 - | u5 12 -3
(NEUTRALIZED) S T I I R I 2 2.8 - |- 25.8 - |- 25.8 - | u5 12 -3
N R A IR 3 M - |- M0 - |- M -] us 12 -3
* Measured in circuit shown in Fig.2.
N
\ ,/“

66 '°N 3]'4

0vZOop Y6noays geZ oy
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40235 through 40240

Ly —Tunes with 10 pF 8 216 Mc/s and has an unloaded

Q of 150

Turns Ratio for Base Tap = 2.88
Turns Ratio for Input Tap =5.36

Lo —Tunes with 12 pF @ 216 Mc/s

Adjust the unloaded Q of Ly toreflect 890 ohms
at the collector with the 50 ohm load discon-

nected.

reflected as 775 ohms at the collector with a
resultant collector load of 410 ohms.

15—
RCA 3
40235 Tef
L[N 40236 ' -
I 0
AR el elel 1o
SoRe I(NSO K L2
SOURCE [,V 8 [azeF 3900 1
3300
Q
- L 50 @
= LOAD
18
| L
W
PZLU
22000 03-
Q 1O pF
1000
pF L
Adjust C1 so that the 50 ohm load is AN~
12900 1000
pF
Vee =175V
Fig.2 - 216-Mc/s Pover Gain and Noise Figure Test 92Cs-I3158RI
Circuit for RCA-40235.
Ci7 TYPE  VIDEO
IN6O OUTPUT

Cq
IL
1A
Rs
CsT
-
= Ry
SIGNAL | AGC
| GENERATOR
140-50 M |
Ci, Cg9, C1y, Cpp = 10 pF
C2, C3 = 12 pF
Cu = 13 pF
Cg = 180 pF
C¢» Cgs» C11, C12, C1g = 0.005 uF
Cy7 = 4.7 pF
C10 = 56 pF
C13 = 6.8 pF
C15 = 120 pF

RFC) RFC2
TN T
C
T 2 ==Ci9
Ve = +I5V =
C17p c18 = 1,2 pF R11 = 4.7 KQ
Ci9 = 0.01 uF Ryp = 82 K()
R1, R2 = 50 Q R1g = 27 kQ)
R3 = 68,000 () Ry = 10 k()
Ry, Rg = 18,000 {) Rig = 1000 Q)
Rg = Deleted Ryo = 33 KQ
R7, Rg, Rz = 2.2 k(2 Ryq = 14700 Q
Rg, Riy, R1g9 = 47 ()
RFCq = 10 pH
R10, R1s = 1800 () C1 I
RFC, = 10 pH

Fig.3 - Typical 3-Stage 43.5-Mc/s Amplifier Circuit.

92CM-I13159RI
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DESIGN DATA FOR IF TRANSFORMERS AND TRAPS SHOWN IN FiG.3
ALL COILS ARE WOUND OF FORMVAR®, OR EQUIVALENT, WIRE ON 9/32—INCH 0.D.

FORMS EMBOSSED OR TAPPED TO ACCOMMODATE 1/4 x 28 THREAD SLUGS,

0.375=1INCH

Double-tuned, overcoupled transformer (K = 1.73 Kc), with link coupling
1 turn No.26, wound over ground end of primary

1 turn No.30, wound over ground end of primary

11 turns No.26, close-wound, tapped at 1 turn
DC collector-supply voltage

neutralizing capacitor (C13)

LONG, MADE OF ARNOLD# TYPE SF OR EQUIVALENT MATERIAL.
T1/T2:
Primary (T{): 9 turns No.30, close=wound
Secondary (T2): same as primary
coupling link:
T3: Single-tuned transformer
Primary: 10 turns No.26, close=wound
Secondary:
Ty: Single-tuned transformer
Primary:
from ground end.
is connected to tap;
is connected to ground end
Ts: Single-tuned transformer

Primary:
Secondary:
L1: 39.75-Mc/s trap
12 turnsNo.30,
Lp: 47.25-Mc/s trap
9 turns No.30,

14 turns No.30,

close=wound

close=wound

* Trade Mark, Shawinidan Products Corp.

close-wound
7 turns No.30, close-wound next to ground end of primary

# Arnold Magnetics Corp., Los Angeles, calif.

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following defi-
nition of the Absolute-Maximum Rating System for
rating electron devices.

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the device,
taking no responsibility for equipment variations,
environment variations, and the effects of changes
in operating conditions due to variations in
device characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-
maximum value for the intended servise is exceeded
with any device under the worst probable operating
conditions with respect to supply-voltage vari-
ation, equipment component variation, equipment

control adjustment, load variation, signal vari-
ation, environmental conditions, and variations
in device characteristics.

The flexible leads of the 40235, 40236, 40237,
40238, 40239, and 40240 are usually soldered to
the circuit elements. It is desirable in all
soldering operations to provide some slack or an
expansion elbow in the leads, toprevent excessive
tension on the leads. It is important during the
soldering operation to avoid excessive heat in
order to prevent possible damage to the devices.
To absorb some of the heat, grip the flexible lead
of the device between the case and the soldering
point with a pair of pliers.

When dip soldering is employed in the assembly
of printed circuits using these devices, the
temperature of the solder should not exceed 255° C
for a maximum immersion period of 10 seconds.
Furthermore, the leads should not be dip soldered
within 0.031" of the metal case.

The devices described in this bulletin should

not be connected into or disconnected from cir- |

cuits with the power on because high transient
currents may cause permanent damage to the devices.
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COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tfa) = 25°C
6 FREQUENCY (f) = 216 Mc/s 6
EMITTER MILLIAMPERES (Ig)= -2 8
8 g
. Q
° s s &
S Q
| a
= 4 Cj a |
E =
w e
o
g 3 3y
[ z
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2 R S
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5 3
o
z | =
o
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o
[0] 5 10 15
COLLECTOR-TO-EMITTER VOLTS (VCE)
92Cs-13I61

Fig.4 - Typical Input Characteristics at 216 Mc/s
for RCA-40235.

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TEp) = 25°C
15 FREQUENCY (f) = 216 Mc/s 3
o EMITTER MILLIAMPERES (Ig)=-2 2
8 3
=} brd
5 8
‘I’ Fo
5 10 Ro 2 |
[+ 4 4 []
= - S
=
g - 0 3
= 2
(\\ @ =
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w 5 I g
_ @« %
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& 5
oD o
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0.
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COLLECTOR-TO-EMITTER VOLTS (Vcg)

92Cs-13167

Fig.6 - Typical Output Characteristics at 216 Mc/s
for RCA-40235.

COMMON -EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tgp) = 25°C
FREQUENCY (f) = 216 Mc/s

EMITTER MILLIAMPERES (Ig)= -2

50

D
n

EXTRINSIC TRANSCONDUCTANCE (gm)—MILLIMHOS

5 10 15
COLLECTOR-TO-EMITTER VOLTS (V¢g)

20

( 92CS-13164
‘ Fig.8 - Typical Extrinsic-Transconductance
Characteristics at 216 Mc/s for RCA-40235.

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE —AIR TEMPERATURE (TFp) = 25°C
A FREQUENCY (f) = 216 Mc/s NEEP
COLLECTOR-TO-EMITTER VOLTS (Veg) =10 1 &
q
o«
o <
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Fig.5 - Typical Input Characteristics at 216 Mc/s
for RCA-40235.

COMMON -EMITTER CIRCUIT, BASE INPUT.
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Fig.7 - Typical Output Characteristics at 216 Mc/s
for RCA-40235.

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tgp) = 25°C
FREQUENCY (f) = 216 Mc/s
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Fig.9 - Typical Extrinsic-Transconductance
Characteristics at 216 Mc/s for RCA-40235.
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COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tfp) = 25°C
5 FREQUENCY (f) = 45 Mc/s 5
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Fig.10 - Typical Input Characteristics at 45 Mc/s
for RCA 40238, 40239, 40240.

COMMON-EMITTER CIRCUIT, BASE INPUT.

FREE-AIR TEMPERATURE (Tfp) = 25°C

FREQUENCY (f) = 45 Mc/s

Fig.12 - Typical Output Characteristics at 45 Mc/s
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for RCA 40238, 40239, 40240.

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE -AIR TEMPERATURE (Tfa) = 25°C
5 FREQUENCY (f) = 45 Mc/s 5
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Fig.11 - Typical Input Characteristics at 45 Mc/s
for RCA 40238, 40239, 40240.
COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tr) = 25°C
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Fig.13 - Typical Output Characteristics at 45 Mc/s

for RCA 40238, 40239, 40240.
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COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE -AIR TEMPERATURE (Tgp) = 25°C

150 FREQUENCY (f) = 45 Mc/s

COLLECTOR-TO -EMITTER VOLTS (Vcg) =12

[TTTT] COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE -AIR TEMPERATURE (Tga) = 25°C
95 FREQUENCY (f) = 45 Mc/s

EMITTER MILLIAMPERES (Ig) = -3
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Fig.14 - Typical Extrinsic-Trdnsconductance Charac- Fig.15 - Typical Extrinsic-Transconductance Charac-
teristics at 45 Mc/s for RCA 40238, 40239, 40240, teristics at 45 Mc/s for RCA 40238, 40239, 40240,

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tgp)=25°C
EMITTER MILLIAMPERES (Ig)=-I
FREQUENCY (f)=1 Mc/s
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Fig.16 - Typical Feedback Capacitance Characteristics
for RCA 40235, 40236, 40237, 40238, 40239, 40240.
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40235 through 40240

DIMENSIONAL OUTLINE

40235, 40236, 40237
40238, 40239, 40240
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DIMENSIONS IN INCHES

TERMINAL DIAGRAM

Bottom View

@s

Lead 1 -Emitter
Lead 2 - Base

Lead 3 ~cCollector
Lead 4 - Connected to
case
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"GN FETUENCY TRANSISTORS

(T FM & RM/EW Stereo-Multiplex Receivers

40242 40243
40244 40245
40246

=

File No.

RCA-40242, 40243, 40244, 40245, and
40246 aresilicon n-p-n planar transistors
specifically designed for use in "front-
end" and if-amplifier stages of FM and
AM/FM receivers operating at frequencies
up to approximately 110 MHz. These new
RCA devices provide theequipment designer
with a complete circuit complement of
hermetically sealed transistors combining
the high-temperature capability of silicon
with low feedback capacitances, lownoise,
and high useful power gains in their
recommended applications:

402u42—rf amplifier
40243—mixer

40244—hf oscillator
40245 &
40246—if amplifiers

Types 40242, 40243, 40244, 40245, and
40246 utilize a hermetically sealed four-
lead JEDEC TO-104 package. All active
elements of the transistors are insulated
from the case. The case may be grounded
by means of the fourth lead to minimize
interlead capacitances and undesired
coupling between the transistors and other
circult components.

Maximum Ratings, 4bsolute-Maximum Values:

40242 40243 u02u4 u02u5 40246

COLLECTOR-TO- BASE
VOLTAGE, Vcpo- - - . - 45 45 45 45 45 vV

COLLECTOR-TO- BASE
VOLTAGE, lVCBv
1y

(VEB = Yo 45 45 45 45 45V
(OLLECTOR- TO- EMI TTER

VOLTAGE, VCEQ. . . . . 45 45 45 45 45 V
EMITTER- TO- BASE

VOLTAGE, VERO- - - . - 4.5 4.5 4.5 4.5 4.5 V

COLLECTOR CURBENT, Ic . 50 50 50 50 50 mA
TRANSISTOR DISSIPATION, Pr:
At ambient }up to25°C 180 180 180 180 180 mW

temperaturesfabove 25°C See Fig.1
AMBIENT TEMPERATURE RANGE:
Storage and operating. -65 to *+175 °c

LEAD TEMPERATURE (During soldering):

At distancesnot closer
than 1/32 inch to
seating surface for

(‘ 10 sec. max. . . . . . 255 255 255 255 255 °C

SILICON NPN P
HIGH-FREQUENCY M

|

TRANSISTORS

JEDEC
For “Front-End” and To-1o¥
IF-Amplifier Stages of

FM and AM/EM Stereo-Multiplex Receivers

FEATURES

® low feedback capacitance—Cqop = 0.5 pF typ
for amplifier and mixer types

® low noise—NF = 2.5 dB typ at 100 MHz for
rf-amplifier type

® high useful power gains for rf ampl. types:

21.5 dB neutralized
16.4 dB unneutralized }at

if-amplifier types—

100 MHz

for

33.2 dB typical neutralized

} at 10.7 MHz

28.1 dB typical unneutralized
T T T T TP LT T T T T T T TTTTTTT
Fig.l - Rating chart
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Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patentrights of RCA.
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40242 to 40246 11-66
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ELECTRICAL CHARACTERISTICS, At an Ambient Temperature (TA) = 25%

40242 to 40246

TEST CONDITIONS LIMITS
Symbol | Type Type Type Type Type
Characteristics | and f Vee lE 40242 40243 4O244 40245 40246
Unit RF Amplifier Mixer Oscillator IF Ampiifier IF Amplifier
MHz v mA  [Min.| Typ. |Max.|Min.| Typ. |Max. [Min.}Typ.|Max. |Min.| Typ.| Max. [Min.] Typ. |Max.
Collector-Cutoff lego
Current LA | 0 - - |0.02] - - 10.02} - - 10.02] - - ]0.02] - - 10.02
Emitter-Cutoff EBO
Current A 1.5 - - | - - | - - | - - | - - |
Collector-to-Base B8VeRo Ic =
Breakdown Vol tage v 0.001| ¥ | - -1 ¥ - -Juw| -1 - Ju | - - fus! - -
Collector~to-Base BVcRy
Breakdown Vol tage ] VEB = - | - - - o sl el R il ol i I -
Col !ector-to- BVCEO
Emi tter Breakdown " 0.5 | 45 - - | u5 - - 145 - - {45 - -1 - -
Voltage
Emitter-to-Base BVERO
Breakdown Vol tage v 0.001| 4.5 - - 4.5 - - | 4.5 - - |4.5 - - |4.5 - -
Static Forward
Current-Transfer hrg 6 =l 40 80 | 170] 40 8 | 170) 27| 65| 170 ] 70 | 130 | 275 27 55 | 90
Ratio
Feedback Capacitance (;OFb | 8 0 - | 0.5 (0.65y -| 0.5 {0.65} - | 0.6/ 0.8] - [ 0.5]0.66] -| 0.5 {0.65
100 7.5 -1.5 ] - | 450 - - - - - - - - - - - - -
Input Resistance RN - -1 -1 -1 -1604 -f -4 -} -1 -1 -]-1]-1 -1-
Q 10.7 7.5 -2 - - - - - - - - - - |1500 | - -11200 | -
. e oo | 7.5 p=bSL -18521 -4 -1 -1 -l -1 -1 -4 -l -1 -1l - -
Input Capacitance IN -1 - - -1 -/ %6 -1 -1 - -1 - - -1 -1 - -
oF | 10.7] 7.5 -2 . 8.2 8.2 | -
: 100 7.5 -1.5 | - |30000| - - - - - - - - - - - - -
Output Resistance out l - -] -80000f -} -| -f -1-] - N R =
Q 10.7 7.5 -2 - - - - - - - - - - 180000( - - 190000 -
G | 10| 78 i e B e e 7 N R R s By By B R B
Output Capacitance =
pF 10.7 7.5 -2 - - - - - - - - - - 1.5 - - 1.5 -
.5 - w5 | -] - - -1 -1 -1 -1- - - - - -
Extrinsic Trans- 9% 100 7:5 o - = - -1 32 - - - - - - -1 - - -
conductance mmho | 10.7 | 7.5 ) - - -] - - -1 -1 -1 -1-1 7 -1 -] 70 -
Device Noise
Figure (Source NF 100 See Figi!5 | - | 25| -| - - S D T - S -
Resistance, dB
Rg = 300 ohms)
Oscillator Output Vo
Voltage (Common- my 120 See Fig.16 - - - - - - -] 565 - - - - - - -
Base Circuit)
Maximum Available MAG 100 7.5 -1.5 - [ 38.3] - - - - - - - - - - - - -
Amplifier Gain dB 10.7 7.5 =2 - - - - - - - - - - | 61.4) - -1 51.2] -
Maximum Available MAG; |100 to
Conversion Gain dB 0.7 75 -l B - ol e A M T e I - . - -
oo | 75 -Ls5 | -|215] -| -| - | - - - 'é?Ae‘éQ == -1-
- - - - - - - - | 33.2{ - -133.2] -
Maximum Usable MUG _ - - - - - - - 2 3l | - - 3] -
Amplifier Gain dB 10.7 See Fig.17 _ _ _ - ~ - - - 3 2.2 - -129.2] -
(Neutralized) n 28.5| - -1 928.5| -
100 | See Fig.I5 - | 16.4| - - - - - - - - | - - - -
- -1 -1 -1 -1 -1 -] - ! 2810 - | - 28.1] -
Maximum Usable MUG - = - - - - - - 2 25.9] - | -1 25.9] -
Amplifier Gain dB 10.7 7.5 -2 _ _ _ _ _ _ _ - 3 m. 1| - - 241! -
(Unneutralized) - - - - - - - - 4 23.4§ - -1 23.4] -
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FM TUNER SECTION OF AM/FM STEREO MULTIPLEX RECEIVERS

>
Lof:jj
——
=
~
<

T0 BASE
OF Q IN
IF AMPLIFIER
O

-8V

PARTS LIST

Cl, Cg: Trimmer, approx. |7 pF max

Con, Cop: 7.25 to 19 pF, ganged tuning capacitor
Coc: 6 to 21 pF

Cz, Coy: 3.3 pF

Cq: 47 pF

C6,C7,C14,Clg: 1000 pF, feed-through type
Cio: b pF

Cl|: 6.2 pF

Cl2: 20 pF

Cl3: 0.47 pF

Cib: 68 pF

Cle: I.5to |0 pF approx., trimmer capacitor
Cl8: 240 pF

C20: 0.0l uF

92CL-14220

Li, Lp, Lz: SeeTunerCoil DataChart page I5
Rip:
Ro:
Rz :

Rg:

Rio:
RFC:

T

I8 K
3.3 K
330 ()
4,7 K
8.2 K
1000 Q
3.9 K
12 K
820 Q
100 Q
| uH

See IF Transformer Design Chart page ||

Note: (a) Resistors are inohms, |/2watt, composition, 10% tolerance, unless otherwise specified
(b) Capacitors are in microfarads, unless otherwise specified.

OPERATING CONDITIONS

RCA-40242 Vop = 7.5V; Ig =
RCA-40244 Vg = 7.5V;
RCA-40243 VCE = 7.5V;

=
g

-1.5 mA
2.5 mA

= —1.5 mA
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IF AMPLIFIER SECTION OF AM/FM STEREQ MULTIPLEX RECEIVER

T0 MULTIPLEX

TRIGGER STAGE N ;_1[ *R'"iol ch ok
I T ____] [
Ry ! T' : ‘v‘!rs‘
) § T} wl e
B | M ! E=C|9
N = , : > -
°|I§ L ___T,—:_J i mi:
P TUNER 3 i L
AN TUNER H :’ ‘“'2’ - .]. 2| ! " H : i
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= _ l - Bl
AN RF ——=
AGC %cs ﬂzo;I i2I cl% Ro0 iﬂz‘ o5
A ST%%E"%-WH':[A}IE&EX = (ol 92CM-14248
DESCRIBED N =
RCA AN-3198
Fig.2B
PARTS LIST
Ci, C2, &4, Gg, Ci05Cyy, Ci3, C0° Clg: 180 pF Re: 22 K
0.06 uF Cis: 220 pF Rii: 688
Cz, C7: 4.7 pF, zero-temperature Cie, Cj7: 330 pF, silver mica Ri2: 10K
coefficient Clg, Cig: 0.02 uF Riz: 1.b K
Cs, Clo: B uF, 10V, electrolytic C21, Cop: 1000 pF Ri4: 1000 Q2
C6: 0.0l wF Dj, Dp, D5: IN295 Diode Ri5, Ri6: 6.8 K
Cg: B pF, zero-temperature D3, Dg: INB4| Diode Rig: 470 Q
coefficient Ri, Rs, Ro: 12K Roo: 3K
Cl2: | pF, zero-temperature Ro, R7, Rg, Rel: 2.7 K Ty, T2, T3, T4, TB, T6: See pages [0 & 1
coefficient Rz, Re, Rip, RI7, Rig: 220 Q

Note: (a) Resistorsare in ohms, [/2watt, composition, |0%tolerance, unless otherwise specified.
(b) Capacitors are in microfarads, unless otherwise specified.
OPERATING CONDITIONS FOR RCA-40245 and 40246
VCE = 7.5V, I = -3 mA
TYPICAL PERFORMANCE CHARACTERISTICS OF RECEIVER SHOWN IN FIGURES 2A & 2B
FM Section (Measured at 98 MHz with 300-ohm unbalanced input):

Sensitivity:
For 20 dB quieting. « « « ¢ ¢ ¢« o ¢ o ¢ o o o o o o o o 4.4 v
For 30 dB quietinges o o o o o s 5 o s s o o o o o o s o o 8 v
For 3dB limiting « o o« ¢« o ¢ ¢ ¢ ¢ o« o o o o o o o o o o b.2 uv
Overall Bandwidth at -6 dB points™ . . . ¢ ¢« o ¢ o o o o & 270  kHz
Rejection:
IFe o o o o o o o o o o o o o o o o s o o o o s o o o o o 85 dB
(/2 IFe o o o o o o o o s s o o o o o s s o o o o o o o « 90 dB
IMage o ¢ ¢« o ¢ o o o o o o o s o o a o s o s o o o o . 65 dB
IF—Amplifier gaine ¢ o o o o o o o o ¢« o o s s o o o o o = 88 dB
AM IF Amplifier:
Bandwidth at =6 dB points . « v ¢ ¢ ¢ &« ¢ o o o o o o o & 9.6 kHz
GaiNe o o o o o o o o o o o o o o o o o s o s o o o & o o 60 dB

=N

9

N\,
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LOW-COST AM/FM TUNER
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Fig.3A
PARTS LIST
Cj: 120 pF Ly:
C2, Cig: Trimmer capacitor |7 pF max. Lo:
C3p, Czg: FM ganged tuning capacitor, 7.25 to 19 pF L3: 7 See Tuner Coil Data Chart page 15
Czc: FM ganged tuning capacitor, 6 to 21 pF Lg:
C4, C13, Cy7: 15 pF Lt
Cp: 27 pF Ry, Ro: 2.2 K
C6, C7: 0.001 uF Rp: 390 Q
Cg, Cig: Trimmer capacitor |0 pF max, Rz: 2.3 K
Coa:  AM ganged tuning capacitor, 9 to 176 pF Rg: 3.9 K
Cog: AM ganged tuning capacitor, 18 to 26 pF Rs: 1.8 K
Cio: 0.05 uF Rg: 56 K
Ciy: Trimmer capacitor 20 pF max. Ryt 68 K
Cio: 0.025 uF Rg: bB.6 K
Cip: 0.01 wF Rio: 4.7
Clg: 100 pF Rij: 18 K
CRI: IN295 Diode Rio: 33 K
Note: (a) Resistors are in ohms, |/2 watt, composition, [0% tolerance, unless otherwise specified.

(b) Capacitors are in microfarads, unless otherwise specified.
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LOW-COST AM/FM-1F AMPLIFIER CIRCUIT

"

044

Fig.3B

PARTS LIST
Cro, Cay, Caq: B uF, 15V electrolytic Cr3,
Coo: part of Ty, See page Il Ris:
Coi: part of Tyg, See page 12 Rie,
C22, Cox: part of Ty, See page || RI8:
Cos, Czp, Ca6: 0.0l Rig:
Cor, C27, C29, C36: 0.056 uF Roo:
Cog: B pF Roo:
Cog: bB.6 pF R23:
Cz0: part of T2, See page 10 Ros,
C31, C39: 0.001 uF Rog:
Czp, Cag: 0.0l uF Ro7:
Cz3: part of Tp, See page [2 R2s:
Cz4, C35: part of Tp, See page 10 Rog:
Cz7: 1.5 pF S|A,
C3g: part of T3, See page || Tp:
Cqo: part of Tg, See page [2 To:
C42, C43: 330 pF T3:
Cqp: 0.0082 uF Tq:
Cq7: 10 uF, 15V electrolytic T5:
Cag: 0.02 pF Te:

CR2, Crr: IN295 Diode

Note:

{a) Resistor are inohms, [/2 watt, composition, 10% tolerance, unlessotherwise specified.

92CL-14222

Cra: INB4I Diode

2.2 K
Ri7, Roj: 220 Q

18 K

2.7 K

390 Q

.5 K

1000 2
Ros: 6.8 K

68 {2

3.9 K

I0K, 0.BbW audio taper potentiometer
15 K
SIB: AM/FM-mode switch

[st. FM-IF amplifier transformer, See page ||
2nd. FM-IF amplifier transformer, See page 10
Ratio detector transformer, See page ||

Ist. AM-IF amplifier transformer, See page |2
2nd. AM-IF amplifier transfommer, See page 12

AM detector transformer, See page |2

(b) Capacitors are in microfarads, unless otherwise specified.

40242 to 40246
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TYPICAL PERFORMANCE DATA FOR AM/FM LOW-COST
RADIO RECEIVERS SHOWN IN FIGS. 3A AND 3B

FM Section of Receiver

Signal Frequency (MHz) 100
Sensitivity for 50-mW output. . . . . e 6 a o 8 o 8 o o o o o a o o o o o e e o 6 o o Y
Sensitivity for 20 dB signal-to-noise ratio . . . . . . . © e s s s o oo s oo e e o a0 e o 2 W
Sensitivity for 30 dB signal-to-noise ratio . . . . . . . . . © e 6 8 8 6 s 6 s e e e e 4 v
Sensitivity for 3 dB 1imiting o« o « ¢ o o o o ¢ o a o « o o o o & e o e e e o e o e e e e 25 v
Image Rejection « « v v ¢ ¢ o o ¢ o o o o o e o o o 5 s s 8 s s o a - s s a6 s s s s a . b2 dB
AM Section of Receiver

Signal Frequency (kHz) 600 1000 1400
Sensitivity for BO-mW output o o & o & o ¢ o o o o o 5 o o . o o a6 s o o o 150 120 100 uV/m
Sensitivity for 20 dB signal-to-noise ratio « o « « ¢« ¢ ¢« o o o o o o o o o o 200 200 130 pv/m
Overal |l bandwidth at -6 dB points « ¢ ¢ o « o ¢ o o o o o © 6 o e o o o o o o 6.5 8.5 9 kHz
Overall bandwidth at =20 dB points. . ¢ ¢ ¢« ¢ ¢ & ¢ o o o o o o o o e o o o o 20.6 23.5 26 kHz
AGC Figure of merit for Input Signal Strength = 50 OOO pV/m c o o @ o e o o e - 40 - dB
RF Overload « o « v v o « o & &« e o a o 5 8 o o o o o s & o a o s 4 o o a o o - 400,000 - uV/m

TUNER SECTION OF LOW-COST FM RECEIVER

T T T T T T , 7T T T am T T T 7
g o
VAR 526 =409
ANT LIT C|74 74/02 03 /\;g;‘ T 7 j;“ /
5= \l\— = 20 //
/
. =4 C@L‘/ i
= 4 .
rm\-< Ly
O t
oo =
L
o¢
o))
Fig.u4A
PARTS LIST
Ct, Cg: Trimmer, approx. |7 pF max. Clg: 18 pF zero temperature coefficient type
C2, Cg: 7.25 to 19 pF ganged tuning type Li: Antenna Coil- See TunerCoil Chart page 15
Cz, Cyy, Cyz: 4.7 pF zero-temperature coefficient type Lo: Interstage Coil —See Tuner Coil Chart page 15
Cq: 6.8 pF zero-temperature coefficient type Lz: RF choke, | uH
Cs, Cie: 15 pF zero-temperature coefficient type Lg: Oscillator Coil - See TunerCoil Chart page 15
Ce, C7, Cio: 1000 pF, feedthrough type Ri, Rg: 2.2 K
Ci2: 240 pF Ro: 5B K
Clgq: 12 pF Rz: 390 ()
Cig: 56 pF Rg: 4.7 K
Cy7: 1.5 to |0 pF approx., trimmer Rs: 5.6 K

Cig: 6 to 21 pF ganged tuning type

Note: (a) Resistors are inohms, [/2watt, composition, 10%tolerance, unless otherwise specified.
) Capacitors are in microfarads, unless otherwise specified.
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File No. 95 40242 to 40246
IF AMPLIFIER FOR LOW-COST FM RECEIVER
OH
. 04
(70 WULTIPLEX ADPTER)
SENOTEC s2cM- 14216
Fig.u4B
PARTS LIST
Ci: 0.05 uF Rig, Ri7: 6.8 K
Ce, Cg: 0.0l uF Ro, R7: 4.7 K
C3, Cl4: 5 uF, 15V, electrolytic R3: 6.8 K
Cq: b pF, zero—temperature coefficient type R4, Rg: 2.7 K
Cs: 4.7 pF zero-temperature coefficient type R5, Rg: 680 Q
Cg: 1.5 pF, zero-temperature coefficient type Re, Rjo: 220 Q
Clo: 100 pF Ri(: 168 Q ~
Cry: 0.02 uF Rip: 3.9 K
Ci2, Ci3: 330 pF, silver-mica Riz: 1.5 K
Di: IN295 Diode Rig: 1000 Q
Dp, D3: INB4| Diode Ri5: 10 K, 0.5 W audio taper potentiometer
Ty, T2, T3: See pages 10 & I
Note: (a) Resistorsare inohms, [/2watt, composition, [0%tolerance, unless otherwise specified.
(b) Capacitors are in microfarads, unless otherwise specified.
(c) Omit Ryp, Rys, Cy| when using Multiplex Demodulator
OPERATING CONDITIONS
RCA-40245 VcE=T7.5 V, IE = -5 mA
TYPICAL PERFORMANCE CHARACTERISTICS OF LOW-COST FM
RECEIVER SHOWN IN FIGURES 4A & 4B
Measured with 75-ohm Unbalanced Input
Sensitivity: Signal Frequency 98 MHz
For 20 dB signal-to-noise ratio. o« « o ¢« o ¢« o o o o o o o o o 5 o s o 6 & 5 o 5 o 2w
For 30 dB signal-to-noise ratio. . « « « &« ¢ & o & o o o a o o o o o o a o o o o o 3.5 w
For 2dB limitinge « o ¢ o ¢ o ¢ ¢ o o ¢ o ¢ o s o o o o o o o s o s a s o o o o o 35wV
Overall bandwidth at -6 dB points for an input signal of IOV . & & & & ¢ ¢ o« o « & 240 kHz
Rejection: A
IF e e o o o o o o o o o o s a o o o o o o c o o s o 8 o 5 6 5 s s o s 6 o 5 o o s 86 dB k/
[/2 1F & o« o o o« o o o o o o o o o o o a o o a a s o o o o o a o o s o o o o o o o 65 dB
IMag€s o o o o o o o o o o o o o o s o s o o s o o s o o s o o 5 o o o o o & o o e 50 dB
IF-Amplifier gain. « ¢« o ¢« o ¢ o s o o o o a o o o o o o o o o o o s o s o s o o o o 65.2 dB




40242 to 40246 File No. 95

AF AMPLIFIER AND POWER SUPPLY FOR LOW-COST AM/FM RADIO RECEIVER SHOWN IN FiGS.3A & 3B,
AND LOW-COST FM RECEIVER SHOWN IN FIGS.4A & uB

7

FnE

M

TYPE
40424 OR
40425%

B35 RCA
TYPE
Ry 40265

FAA ¢ .
1 }‘1055 ;cha L %“

b5 T ds,

92CM-13923RI

Fig.5

PARTS LIST
Cqg: 10 uF, 15V electrolytic Rz5: 100 Q
Cro, Col: 25 uF, 6V electrolytic Rzg: 10 K
Cs2, CrB: 0.0l wF, 300 V Rz7: 4.7 K, 2 W
Cprz: 100 uF, 15V electrolytic Rzg: 260 Q, 4 W
Coq: 100 uF, 150 V electrolytic Sp: On-Off Switch
Rzp: 15 K T7: Output Transformer: primary impedance, 2500 ();
Rzp: 3.3 K secondary impedance, 3.2 {}; efficiency, 80 per-
R32, R33: 820 Q) cent; Triad type S—12X or equivalent

R34: 470 Q

Note: *40425 may bemounted directly onprinted-circuit boardwithnoadditional heat sink for operation
at ambient temperatures up to 55°C.
(a) Resistorsare in ohms, [/2watt, composition, [0%tolerance, unless otherwise specified.
(b) Capacitors are in microfarads, unless otherwise specified.
(c) For additional design characteristics ontypes 40263, 40424, and 40425 refer toRCA bulletin,
"RCA Solid-State Devices for Line-Operated Radio Receivers and Phonographs", File No.79.



File No. 95

Components Inside Dashed Outlines of Schematics are Parts of Transformer or Tank Circuits, Components Outside

DESIGN REQUIREMENTS FOR IF TRANSFORMERS USED IN CIRCUITS
SHOWN IN FIGURES 2A, 2B, 3B, AND 4B

40242 to 40246

AN

N
Dashed Outlines Represent Actual or Equivalent Values for Source and Load Circuits.
DEFINITIONS FOR SYMBOLS USED IN IF-TRANSFORMER AND TANK CIRCUIT DESIGN DATA
(Typical Symbols Used by Coil Manufacturers)
Rs = Source resistance (Output resistance of preceding stage)
Cs = Source shunt capacitance (Stray output capacitance of preceding stage)
Rp = External shunt resistance, (AGC, etc.)
Cp = External shunt capacitance (AGC, etc.)
CN = Neutralizing capacitance (To transistor base of preceding stage)
CL = Load shunt capacitance (Input capacitance of following stage or external capacitance of
transformer secondary).

RL = Load resistance (Input resistance of following stage)
f = Operating frequency.
A = Transformer input impedance (Transformer impedance seen by source)
KQ = Per cent of critical coupling

Ni/N2 = Turns ratio: full primarytotapped portion of primary lapplies to single-tuned, double—

tuned transformer)
N2/N3 = Turns ratio: tapped portion of primary to full secondary; for ratio detector transformer,
full primary to tertiary
N3/Ny = Turns ratio: full secondary totapped portion of secondary (app!iestodouble~tuned trans—
former only)

Qoy' = Unloaded, uncoupled Q of primary QOU" = Unloaded, uncoupled Q of secondary
QLy' = Loaded, uncoupled Q of primary QLu" = Loaded, uncoupled Q of secondary
Fig.6-FM |F TRANSFORMER Fig.7 - FM IF TRANSFORMER

Rg Rg T — N~
O—WA O— VW O |
Cg== cs::‘a%cﬁ:z b== b2 |
T ol 3 L ol
O [ = , | CL':@
o—i ol +o o
92Cs-14217 92Cs-14231 I— —————— ._I =
Part No.T2 in Figures 3B & 4B Parts No.Tl and T3 in Figure 2B
Symbols Circuit Values Units Symbols Circuit Values Units
T2 ; Tl T3
A 5500 Q A 6070 6070 Q
Cl 65 pF C 88.3 55. 15 oF
Co 28 pF
Co 37.8 36.59 pF
C3 820 Pt cL 9.6 9.6 oF
CL 7 pF CN 4.7 4.7 oF
CN 4.7 pr C 1.5 6.5 F
o 5 oF S i
f 10,7 10,7 MHz
cs .5 Pk KQ 90 90 %
f 0.7 Mz N| /N 7.27 7.27
KQ 85 % N3 /N4 26.65 27.5
NI/N2 7.2 Qut 72.4 82.8
N3/Ng ! Oy 60 41,2
Qoyr 77.5 Qoy 62.3 64.2
QLye 40 oLy 60 61.85
Qour 73.7 RL 900 900 o«
Quyr 69.5 RD - 30000 Q W
RL 700 Q RS 58000 58000 Q
Rg 42000 Q

-10 -
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IF TRANSFORMER DESIGN DATA

Fig.8 - FM |F TRANSFORMER Fig.9 - RATIO DETECTOR TRANSFORMER
Rg [T —j‘ |
O— W\ Rs
I 02=‘: I i
M= | 6= g* »—OJ|-—1 Gy |
C3=< |
| o |
| | NS4l 1K
= S = | s | 92Cs-14229
Part No.T! in Figures 2A, 3B & 4B Parts T5 Fig.2B, T3 Figs.3B & 4B
Symbols TI? cu&E)VaHfEB) Units  Symbols Ts(gé')'cu't ‘Y’;Eggs%) Units
A 6070 5500 Q A 6070 3650 Q
C 85.6 69.2 pF oF 50 50 pF
Co 39.3 37.2 pF Co 47 47 pF
C3 1000 820 pF Ci  See secondary network (outsidedotted line)
CL 9.6 17 pF CN | l pF
Cs 1.5 1.5 pF Cs 1.5 1.5 oF
f 10.7 10.7 MHz f 10.7 10.7 MHz
Ko 90 85 % Ko 70.8 70.8 %
Qou? 68. 15 60.8 N /No | [
Quyr ' 60 b2.8 No/Nz 2.5 2.5
QOUH 62.5 b6 QOU 1 6b 65
QLU " 60 b2.8 QLur 28.H5 27
RL 900 700 Q QOU' 1 65 65
Rg 86000 86000 Q Opym 24,75 24..75
N|/No I - Q R See secondary network (outside dotted line)
N3 /Ng 26.67 - RS H8000 42000 Q
Fig.10 - AM IF TRANSFORMER
Rs
O— "W\~
Fig.1l -AM IF TRANSFORMER
bs== Rs —— —
O—\W\~
L R
| : | OQ ]
= = 92cs-l4218 BES |;-C|_ Rp
Parts No.T2 & T6 in Figure 2B o | |
O
= - _1
Symbols -?-z'(gg t valZB? Units - 92¢5-14219
A 18000 1600 Q Part No.T4 shown in Figure 2B
C 470 1000 pF Circuit Values .
S 1
o 470 100 oF  Symbols T4(28) Units
CL 0.02 - F A 3050 Q
Cs 1.5 1.5 pF C 1000 pF
f 455 455 kHz Cp 1180 pF
85 85 % CL 0.02 uF
N{/Np | 8.06 Cs 1.5 pF
Nz/Ng . 19. 1 7,71 f 455 kHz
Qour 43,4  60.2 N|/Nop 6.5
oLy 41 57.5 N2/Nz 7.66
Qo 44.8 85 Rp 31000 Q
Quuyr 41 42.5 R 900 Q
R 900 5000 Q Rs 560000 Q
Rs 560000 560000 Q % 57.5
Co - 1000 pF QL 46. |
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40242 to 40246

IF TRANSFORMER DESIGN DATA—Cont'd

Fig.12 - AM |F TRANSFORMER

Rg r——————
C ‘ O | 1”2
|
de
Cs | == |
[ L3 RL o
| |
i i
L — il B I

1

92_03-I4_2I5
Part No.T4 shown in Figure 3B

Symbols Circuit Values

Fig.13 - AM |F TRANSFORMER

92Cs-14214

Part No.TH5 shown in Figure 3B

Units Symbois Circuit Values Units
C 860 pF Cy 185 pF
CL 0.0l MF CL 0.0l JF
Cq 4 pF Cs 0.001 MF
f 455 kHz f 455 kHz
Nj /Ny | N|/Np 3.12
N2/Nz 31 No/Nz 8.39
Qo 54.4 0 60
QL 50.4 QL 45
RL 620 Q Ry 620 Q
Rg 480 kO Rg 43.5 k0
Fig. 1% - AM IF TRANSFORMER
T __
Rg } S " N3 '
°sI : | "
| |
| ]
- SZCS--T42I3_-
Part No.T6 shown in Figure 3B
Symbols Circuit Values Units
Ci 185 oF
Csg 0.00l WF
f 455 kHz
N[ /No 2.8l
Np /N3 0.76
Q 60
QL 25
RL 12.5 kQ
Rg 43,5 kQ

-12 -
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100-MHz POWER GAIN AND NOISE FIGURE TEST CIRCUIT FOR RCA-40242

50-0HM
SOURCE
92CS-12945RI
Cy: 850 pF, silver mica type Tyt 4 turns B & W Type 3002 Miniductor or
i { = =
C2, Cg: 2.8-17.5 pF, variable, Hammarlund Type equivalent. Qp = 280, Q_ = 28
HF-15 or equivalent Ni/N, = 5.6 (Adjusted for Z; = 250 {l with no
C3. Cy, Cs, C7, Cg: 1500 pF, feedthrough type secondary te”;””a“o” a
. ; o ; N,/Ng = 0.31 (Adjusted far Z', = 1795 with
Cg: 0.7-3 pF tubular trimmer, Erie Type 535-UF 2713, L AT DS 1
9 or equivalent (See Tp) no pr!ma;; termination)
. _ : _ Z; = 50 when secondary is terminated with
Ji, Jp: ?ﬁgm§¥g?iggaX|a1 connector, for 50-{} o i barallel with 5.2 oF
7' = Q i i inated with 502
R1*: 39000 Q approx., 0.25 watt : 1t BOOB W'\;ez pr'ngy :45 Fzrm;”a 50
. ) o1 U turns B & ype 3002 Miniductor or
Rz: 3900 ()£ 1%, 0.25 watt equivalent. Qp (with Ry = 27000 {) = 80,
R3: 330 {0+ 1%, 0.25 watt 0L = 29.6
Ry: 27000 {1 + 5%, 0.5 watt (See Tj) Ny/N, = 10.35 (Adjusted for Z, = 243 {) with no
. sécofidary termination) )
Rs: 4700 §) 1%, 0.5 watt ) ) ) .
with secondary terminated in 50 {), Adjusted Cq
for 7, = 121
X

Select to obtain in proper current with nominal transistor.

Fig.15

120-MHz OSCILLATOR VOLTAGE OUTPUT TEST CIRCUIT FOR RCA-402uy

C2
-
RCA Cqy, Cg: 1500 pF, feedthrough capacitors
40244 Ce Cp: 3.3 pF, tubular ceramic type
%4 Cz: 1000 pF minimum value, feedthrou
: [ , gh
%_L A ? capacitor

Cy: 3-35 pF, Trimmer capacitor, Arco Type 403 or
equivalent

Cgt 1.6 pF, ceramic capacitor
L 4 turns B & W Type 3002 Miniductor or equivalent

Y|
AN
000
r
=z

§R| _ I°3 N Ca
_|:= M: RF voltmeter, 50 {l input impedance, Boonton

£ Model 91D with 50 () adapter, or equivalent

_ Re ,v":;\' Ryt 12000+ 10% €, 0.25 watt
Ryt 10000 + 10% {), 0.25 watt
. Ci S vee & Cs Rz: 47000 + 10% (), 0.25 watt
I 6 VOLTS T Rt Load, 50 ()
= = "-i-' 92CS-12917RI
Fig.16

-1383 -



File No. 95

10.7-MHz NEUTRALIZED AMPLIFIER CIRCUIT USED TO MEASURE POWER GAIN OF RCA-40245 AND 40246

C27

1t
AN

g G

Ci, Cg, Cg, Cip: 0.05 uF, ceramic disc type
C2, Cio:
Cz: 560 pF, mica
Cq, Cs, Cq, Cy3, Cyygt 1500 pF, feedthrough type
Cg: 8.2 pF (may vary from this value depending

on circuit layout), moulded composition type
J1, Jp: Type BNC connector for 50} coaxial cable

3.,7-52 pF, Hammarlund Type HF-50 or equivalent

12 VOLTS
92CS-12918RI

TRANSFORMER DATA

Rj: 2400 Q approx.

Ro: 16000 £}, 0.5 watt

Rz: 1800 Q + 1%, 0.5 watt
Ra: 240 Q£ 1%, 0.5 watt
Rs: 24000 {2 approx,

40242 to 40246

(See Ty)

(See Tp)

Winding N71/N2 | No/N3 Qg QL Z Z" Zy
57.1 ohms with
secondary g
6 turns B & W unterminated;
L ! 179 ohms
Ty | e B0gMme | 5o | oser | hlries | s | D |y |
valent’ k by Ry) minated i>r/': 1250 | "nterminated
ohms parallel
with 8.3 pF.
Primary: 35 turns
Secondary: 3 turns
S o g 41.4 5750 ohms with
T2 | of primcfr':/ i #30 - - (shunted | 18.2 - - secondary. termi-
“Grip-Eze""* or by Rs) nated in 50 ohms
equivalent wire
on 1/4" -dia, form

* Trade Mark, Phelps-Dodge Copper Products Co.

Fig. 17

-14-
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FI1G.18 DESIGN CHART FOR COILS USED IN TUNERS SHOWN IN FIGURES 2A, 3A, AND 4A

( CIRCUIT REFERENCE | = SLUG PRIMARY SECONDARY
Fig.|Part|Function
Arnoldé 3 turns #30 "Grip-Eze"* 4 turns #22 bare tinned
Al L | Anter 7/32" 0.0, |or ehbivalent wire, Close-wound next to | o0oRe ek Ry SPaT00 opase | C
2A | L1 | Antenna RO A 11 K i Bo0 T Segpndaryiy | Tunes to 100 MHz wi th 27 oF
FM " 3-1/2 turns #18 bare tinned copper wire
_ 5/16" 0.D. indi = °
2A | L2 2}2?; (Remove after None §¥ i{:;ltglngéngg engsog %y%% ohms®
cot) winding) Tunes to 100 MHz with 27 pF
7/32" 0.D %-I/Zdt?rzs #I% bare tinged gopper w;rg
Oscil- Yy appe urn from ground end, space
2A | L Remove after None :
3 %z?%r (winding) gggﬂgi.aly¢pdlng length of
” ‘fﬂﬂflﬁﬁ 4 turns #22 bare ténned
ype, - "Grip-Eze"* | cOPper wire, spaced onewire
ﬁﬁ Li | Antenna | 7/32" 0.D. |or equivalent, Liléz %ﬁflf?&g oﬁ;;g Eze"" | jiameter RT = 6100 ohms®
Coil 8-250"8- Tunes to 100 MHz with 27 pF
FM - 3-1/2 turns #18 bare tinned copper wire
3A | || Inter- | S5/16" 0.D. RT (full winding) = 6100 ohms®
yA 2 | stage (Remove after None Rt (tap to ground end) = 230 ohms®
Coil | winding) Thnes o 08 Mz wilh o7 2
®
3A 0 FM] -é&&?kﬂn %-I/Zdtu{n?/ﬁZ% bare gi?nid cogper wire,d
scil- " ; apped a urn an urn from groun
A | L4 %?t%r 7/32" 0.D. for e?féfﬁé?nt’ end; sgaced to occupy a winding length
oi 0.250"L. of 3/8". Tunes to 110.7 MHz with 37 pF
AM 5/16" 0.D. -
: 108 turns #2/38 Litz
‘i 3A | Ly AQiﬁqna (§?f7d$elgﬁg None spaced 35 tuéns per inch |5 turns #38 nyleze*
AM . 115 turns #2/38 Lit .
Oscil- 9/32" 0.D. Ferrite tapped at b {:u?'nsl § 12 turns #2/38 Litz
3A | Ls | lator paper I/4" ?la- 3/8"
Coil ong (Both windings are "universal" wound using a 1/8"
cam and two crossovers per turn)

Arnold Engineering Co., Marengo, Illinois.
* Trade Mark, Phelps Dodge Copper Products Corp., Ft. Wayne, Indiana.
RT values measured at 100 MHz on an RX meter.

-15 -
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TYPICAL FEEDBACK-CAPACITANCE CHARACTERISTIC TYPICAL FEEDBACK-CAPACITANCE CHARACTERISTIC
FOR TYPES 40242, 40243, 40245 AND 40246 FOR TYPES 40242, 40243, 40245 AND 40246
COMMON=-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT. N
FREE—AIR TEMPERATURE (TFp)=25° C : FREE-AIR TEMPERATURE (Tga)=25° C ‘: ‘
COLLECTOR-TO-EMITTER VOLTS (Vgg)=7.5 EMITTER MILLIAMPERES (Ig)=-1 y
FREQUENCY (f)=1 Mc FREQUENCY (f)=I Mc —
. 0.8 08
§8 06 §8 0.6
g <
S had
oF of
a3 04 <G 04
<2 20
oa Sa
x| x|
g 2 o2
2 o2 g o2
S a
& &
[0) = -2 -3 =4 -5 [4] 2 4 5 8 10
EMITTER MILLIAMPERES (Ig) COLLECTOR-TO-EMITTER VOLTS (VcE)
92CS-1294!1 92CS-12943
Fig.19 Fig.20
TYPICAL TRANSCONDUCTANCE CHARACTERISTICS TYPICAL TRANSCONDUCTANCE CHARACTERISTICS
AT 100 MC FOR TYPE 40242 AT 100 MC FOR TYPE 40242
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TFa) = 25°C FREE-AIR TEMPERATURE (Tga) = 25°C
FREQUENCY (f) = 100 Mc. FREQUENCY (f) = 100 Mc.
o iooHE COLLECTOR-TO-EMITTER v0|y_r|s”(rvcg)u 7.5 [ § “SEE EMITTER MILLIAMPERES (Ig) = =15 5
g P
g %0 0 ¢ g w0 o ¢
g 80 205 2 e ; 205
82 30 g2 3
gg 70 "oém g§ 70 mé&
g2 60 4024 53 60 0Ze
) = <O
5% s sof 4 &% 50 s0 £ "
] N 1l z Y "
Pz 40 600 240 60 u3
g A= Zo a~
< 30 702 g- 30 70 2
= < = <
w 80 w20 80
£ = : -
§ 10 902 2 10 90 &
2 100 2 100
o -1 -2 -3 -4 -5 -6 O I 2 3 4 5 6 7 8 9 10 N 12
EMITTER MILLIAMPERES (Ig) COLLECTOR-TO-EMITTER VOLTS (Vcg)
92Cs-12919 92Cs-12927
Fig.2l Fig.22
TYPICAL EXTRINSIC-TRANSCONDUCTANCE CHARAC-
TERISTIC FOR TYPES 40245 AND 40246
COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE—AIR TEMPERATURE (Tgp) = 25° C
150/ COLLECTOR-TO—EMITTER VOLTS (Vcg) = 7.5
_ FH FREQUENCY (f) = 107 Mc.
E
w125
(5]
r4
5
Sg100
22X A
oz
237 2
== 7
=
o 50
]
Z
o
£ 25
- o
/( “
0 -1 -2 -3 -4 -5 -6 K‘L /

EMITTER MILLIAMPERES (Ig)
92CSs-12929

Fig.23
-16 -
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File No. 95

TYPICAL INPUT CHARACTERISTICS AT 100 MC
FOR TYPES 40242 AND 40243

COMMON=-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TFa)=25° C
FREQUENCY (f)=100 Mc
S H COLLECTOR-TO-EMITTER VOLTS (VCg)=7.5
<] HT T
- : : s 8
2 t S
I ., . s <
o 4! Ié
|
1 o
> t 7 o
€ 3 o
-4
‘g‘ 5
M‘T,J 2 4 é
[3 3 2
5 rHiE %
a i - o
3 ; < e
;
:
: ; EYIES3za: Hho
) ] -2 -3 -3 -5 -6
EMITTER MILLIAMPERES (Ig)
92CS-12944

Fig.2u

TYPICAL OUTPUT CHARACTERISTICS AT 100 MC
FOR TYPES 40242 AND 40243

120 COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tfa)=25° C

1o FREQUENCY (f)=100 Mc
3 COLLECTOR-TO-EMITTER VOLTS (Vgg)=7.5
& 100 {1 n
= ) 7 Q
3 T T — é
@ 90 : i o
e 5
S 80 s 3
| a
£ 70 7
3 e
€ 60 £2i s 5
w S
g 50 s
2 ] g
& 40 4 Z
& Lof g
& 30 o 3 S
= . ! %
2 20 c 2 o
= ! : =
2 ] =
o o :r “ ] | &

B RS : o 3
o =i -2 -3 —4 -5 -6
EMITTER MILLIAMPERES (Ig)
92CS-12940

Fig.26

TYPICAL INPUT CHARACTERISTICS AT 10.7 MC
FOR TYPES 40245 AND 40246

——-+— COMMON-EMITTER CIRCUIT, BASE INPUT.
; FREE-AIR TEMPERATURE (TFa)= 25°C

FREQUENCY (f) = 10.7 Mc 3 paney
: COLLECTOR-TO-EMITTER VOLTS (Vgg)= 7.6 51|11

2017

3

INPUT CAPACITANCE (Cj\)—PICOFARADS
INPUT RESISTANCE (Ryy)—OHMS x 1000

TTT :
ina: i i
LT 11 17

0 -l -2 =3 -4
EMITTER MILLIAMPERES

92CS-1292IR!

Fig.28
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TYPICAL INPUT CHARACTERISTICS AT 100 MC
FOR TYPES 40242 AND 40243

T

COMMON-EMITTER CIRCUIT, BASE INPUT.E

FREE-AIR TEMPERATURE (TFp) =25°C  +

T
)
T
.
T

FHEF T FREQUENCY (f) = 100 M. i
So0 EN’!{TTVE?MILLIAMPERES‘(IEH1-1.5 ; o
900 3=t SRS Eae aeschl
800 1 : “, 'H .j]f:‘ JaRas Ebgs 8

1 i I
+ ,[ RESSEERRD

N 6o O o N
INPUT CAPACITANCE (Cyy)—PICOFARADS

INPUT RESISTANCE (R|N)— OHMS

t
1
I

i
T |
t
;
f

S aaet, = K 0

|
1T
T
ini

o I 2 3 4 5 6 7 8 9 10 11 12
COLLECTOR-TO-EMITTER VOLTS (Vgg)
92Cs-12920

Fig.25

TYPICAL OUTPUT CHARACTERISTICS AT 100 MC
FOR TYPES 40242 AND 40243

COMMON-EMITTER CIRCUIT, BASE INPUT. .
FREE-AIR TEMPERATURE (Tgp) = 25°C :
FREQUENCY (f) = 100 Mc.

To0/=+| EMITTER MILLIAMPERES (Ig)= =15 o
8 T g
S 90 { z
»

g 80 : 8 é
e T a
o
IS v J_
[
|4 =y
6
§ 60 3
= 50 S W
o z
Z 40 E a g
o U g
@ 30 H 3 g
& : peisd 3
~ 20 ~ 2
2 2
5 10 | |5
o 0 o
0 | 2 3 4 5 6 7 8 9 1o Il 12
COLLECTOR-TO-EMITTER VOLTS (VCE)  opcs-12928
Fig.27

TYPICAL INPUT CHARACTERISTICS AT 10.7 MC
FOR TYPES 40245 AND 40246

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TFp) = 25°C
FREQUENCY (f) = 10.7 Mc.
S5itH EMITTER MILLIAMPERES (Ic)= -2 .
w
o o
1.4
g _ §
& 20 Ry 13 2
Q
3 z
IIL 1.2 <|3
215 Lz
w 10 w
2 g
g 10 ¢ 0s &
g 2
b 08 &
3 &
- 5 0.7 +
2 2
z 06 2
05
0O I 2 3 4 5 6 T 8 9 0 Il 12
COLLECTOR-TO-EMITTER VOLTS (Vcg)
92Cs-12923

Fig.29
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TYPICAL OUTPUT CHARACTERISTICS AT 10.7 MC TYPICAL OUTPUT CHARACTERISTICS AT 10.7 MC
FOR TYPES 40245 AND 40246 FOR TYPES 40245 AND 40246

a5 COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
T FREE -AIR TEMPERATURE (II'FA) = 25°C FREE-AIR TEMPERATURE (Tgp) =25°C
FH-HT FREQUENCY (f) = 10.7 Mc. FREQUENCY (f) = 0.7 Mc.
! - COLLECTOR-TO- = EMITTER MILLIAMPERES (Ig)=-2
o lof COLLEC R-TO-EMITTER voLTs (Vep)=7.5 HHE i jrasas Tl ( E) - 100
a T v i o 0 T o
< i " X o bl Q o 1T o
5 Klunan ; X jma) 100 & é 9 20 =
s T - N e na = < -
o 8 i B mait Y imanmns 90 2 5 8 80 2
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40242 to 40246

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated
data are established in accordance with
the following definition of the Absolute-
Maximum Rating System for rating electron
devices.

Absolute-Maximum ratings are limiting
values of operating and environmental
conditions applicable to any electron
device of a specified type as defined by
its published data, and should not be
exceeded under the worst probable con-
ditions.

The device manufacturer chooses these
values toprovide acceptableserviceability
of the device, taking no responsibility
for equipment variations, environment vari-
ations, and the effects of changes in
operating conditions due to variations in
device characteristics.

The equipment manufacturer should
design so that initially, and throughout
| i fe, no absolute-maximum value for the
intended service is exceeded with any
device under the worst probable operating
conditions with respect to supply-voltage
variations equipment component variation,
signal variation, environmental conditions,
and variations in device characteristics.

The flexible Leadsof the 40242, 40243,
40244, 40245, 40246, 40263*, and 40265*
are usually soldered to the circuit ele-
ments. It is desirable in all soldering
operations to provide some slack or an
expansion elbow in each lead, to prevent
excessive tension on the leads. It is
important during the soldering operation
to avoidexcessive heat inorder to prevent
possible damage tothe devices. To absorb
some of the heat, grip the flexible lead
of the device between the case and the
soldering point with a pair of pliers.

When dip soldering is employed in the
assembly of printed circuits using these
devices, the temperature of the solder
should not exceed 255°C for a maximum im-
mersion period of 10 seconds. Furthermore,
the leads should not bedip-soldered with-
in 0.031" of the metal case.

The devices described inthis bulletin
should not be connected into or discon-
nected from circuits with the power on
because high transient currents may cause
permanent damage to the devices.

Because the metal shell of the 40424*
and 40425* operates at the.collector
voltage, consideration should be given to
the possibility of shock hazard if the
shell is to operate at a voltage appreci-
ably above or below ground potential. In
such cases, suitable precautionary measures
should be taken.

It is essential that the mounting
flange of the 40424% which is internally
connected to the collector, be securely
fastened to a heat sink, which may be the
equipment chassis. UNDER NO CIRCUMSTANCES,
HOWEVER, SHOULD THE MOUNTING FLANGE BE
SOLDERED TO THE HEAT SINK OR CHASSIS BE-
CAUSE THE HEAT OF THE SOLDERING OPERATION
WILL PERMANENTLY DAMAGE THE TRANSISTOR.

The mounting-flange temperature of the
40424* will be higher than the ambient
(free—-air) temperature by an amount which
depends on the heat sink used. The heat
sink must have sufficient thermal capacity
to assure that the heat dissipated in the
heat sink itself does not raise the tran-
sistor-mounting-flange temperature above
the design value.

Depending onthe application, the heat
sink orchassis may be connected to either
the positive or negative terminal of the
voltage supply.

In applications where the chassis is
connected to the negative terminal of the
voltage supply, it will be necessary to
use an anodized aluminum washer having
high thermal conductivity, or a0.003"-
thick mica insulator between the mounting
flange and the chassis. If an aluminum
washer is used, it should be drilled or
punched to provide the two mounting holes
and theclearance hole for the emitter and
base leads. The burrs should then be re-
moved from the washer and the washer
finally anodized. To insure that the.
anodized insulating layer isnot destroyed
during mounting, itwill also be necessary
to remove the burrs from the holes in the
chassis. Furthermore, to prevent a short
circuit between themounting bolts and the
chassis, itis isimportant that an insulating
washer be used between each bolt and the
chassis as shown inthe technical bulletins
for the RCA-40424 and 40425,

-19 -
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40242 to 40246

A surge-limiting impedance should
always be used in series with the 40265%
rectifier., The impedance value must be
sufficient to Iimit the surge current to
the value specified under the maximum
ratings. This impedance may be provided
by the power transformer windings, or by
an external resistor or choke,

The 40265* is designed to provide re-
liable performance when operated within
the maximum ratings. For measurement of

the reverse characteristics of this
device, peak reverse voltages as high as
30 per centabove the maximum rated values
may be applied for a period not exceeding
10 seconds. UNDER NO CIRCUMSTANCES SHOULD
PEAK REVERSE VOLTAGES GREATER THAN 30%
ABOVE THE MAXIMUM-RATED VALUES BE APPLIED
TO THE 40265*, EVEN MOMENTARILY.

* For additional design characteristics on types
40263, 40265, 40U24 and 40425 refer to RCA bulle=
tin, "RCASolid-State Devices For Line-Operated
Radio Receivers and Phonographs" File No.79.

DIMENSIONAL OUTLINE
JEDEC TO-104

40242, 40243, HO2uY,
40245 AND 40246

.240

—> 220 DIA. fe—

.046
.036

DIMENSIONS

> .
r
m
>
o
(7]

019
‘ole DIA-

.I00DIA.

92CS-129I6RI

IN INCHES

TERMINAL DIAGRAM

Lead 1 - Emitter

Lead 2 - Base

Lead 3 - Collector

Lead 4 - Connected
to Case

-920 -
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RCA-40250, 40250V1, and 40251 are “HOMETAXIAL”-
BASE##* diffused-junction, silicon n-p-n transistors in-

tended for a wide variety of intermediate- and high-power

applications. These transistors are especially suitable
for use in audio and inverter circuits in 12-volt mobile
radio and portable communications equipment.

Type 40250V1, with an attached heat radiator, is in-
tended for those applications which require a rugged
transistor for mounting on a printed-circuit board. Tabs
are provided on the underside of the radiator for mount-
ing purposes and for making electrical connection to the
collector (which is connected internally to the mounting
flange of the TO-66 Package).
® Designed to assure freedom from second breakdown in

class-A operation at maximum ratings
40250 40250V1
e JEDEC TO0-66 package o Heat—radiator package

for mounting convenience with mounting tabs for

and positive heat-sink printed-circuit-board ap-

contact plication

e 5.8-W dissipation capa-
bility (at 25°C free-air
temperature)

[ VCEV = 50 V min.

o fr = 1.0 Mc/s typ.

o R(sat) = 1 Q max.

40251
o High-dissipation capability — 117 W max.

o Ycey = 50 V min.

e fr = 1.0 Mc/s typ.

e R(sat) = 1Q max.

[ ] VCEV = 50 V min.
o R(sat) = 0.1875 Q max.
e fr = 0.5 Mc/s typ.

General-Purpose Types for
Industrial and Commercial Applications

* The “V1” suffix in the type number “40250V1” designates
the first variant of the basic type 40250. The Vl-version is a
type 40250 transistor with an attached heat radiator for free-
air operation.

** “Hometaxial” was coined by RCA from “homogeneous” and
“axial”. Hometaxial types employ a structure in which the
base region has homogeneous resistivity silicon material in
the axial direction (emitter-to-collector). These devices are
made by using the single-diffused process.

40250
(JEDEC TO-66)

BOTTOM
VIEW

40250V1
(JEDEC TO-66
WITH HEAT RADIATOR)

40251
(JEDEC TO-3)

MAXIMUM RATINGS

Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, VCRBRO

COLLECTOR-TO-EMITTER VOLTAGE:
With 1.5 volts of reverse bias, VCRvV
With base open, VCEQ

EMITTER-TO-BASE VOLTAGE, VEBO « + + « v v v v v v ..

COLLECTOR CURRENT, I¢

BASE CURRENT, IB .. ... v i ittt it it ieee e

TRANSISTOR DISSIPATION, P:

At case temperatures up to 25°C . . ... ... .. ...

At free-air temperatures up to 25°C

At temperatures above 25°C . . . ... .. .. ...

TEMPERATURE RANGE:

Storage & Operating (Junction). . . ... ... ... .. ...

PIN TEMPERATURE (During soldering):

At distances __\_ 1/32 in. from seating plane for 10 s max

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

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

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

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

.......

40250 40250V1 40251

....... 50 50 50 \Y
....... 50 50 50 A%
....... 40 40 40 \Y
....... 5 5 5 \Y
....... 4 4 15 A
....... 2 2 7 A
....... 29 - 117 w
....... - 5.8 - w
....... See Fig.3 See Fig.4 See Fig.5

~——+—— 65 to 200 ———— °c

- 235 oc

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Trademark(s) ® Registered Printed in U.S.A.

Marcals) Registrada(s) 40250, 40250V1, 40251 6/66

Reprinted from 40250, 40250V1, 40251 4/64




FILE NO.112

ELECTRICAL CHARACTERISTICS
Case Temperature (T¢) of 259C Unless Otherwise Specified

40250, 40250V1, 40251

TEST CONDITIONS LIMITS
DC
DC A DC Types
Characteristic Symbol Collector Emé"er Current 40250 ‘;l'oyzpse] Units
Volts Volts ' (Amperes) 40250V1
olts
Ve | Yce | VEB | VBE | Ic Ig Ig | Min. | Max. | Min. | Max.
I 30 0 - 1 - - mA
Collector-Cutoff Current CBO ,
Icry 40 -1.5 - - - 2 mA
IcB 30 0 - 5 - - mA
At Tc = 150° C 0
IcEV 40 -1.5 - - - 10 mA
Emitter-Cutoff Current IgBO 5 0 - 5 - 10 mA
DC Forward-Current h 4 1.5 25 100 - -
Transfer Ratio FE 4 8 - - 15 60
Collector-to-Base BV 0.05 50 - - v
Breakdown Voltage CBO 0.1 - 50 -
Collector-to-Emitter BV -1.5 | 0.05 50 - - - v
Breakdown Voltage CEV -1.5 0.1 - - 50
Collector-to-Emitter 0.1 40 - - -
Sustaining Voltage VCEO(SUS) 0.2 - - 40 v
Emitter-to-Base BV 0 0.005 5 - - v
Breakdown Voltage EBO 0 0.01 - - 5
Base-to-Emitter Voltage VBE 2 lés - 2:2 - 2:2 \%
Collector-to-Emitter 1.5 0.15 1.5 - -
Saturation Voltage Vcg(sat) 8 0.8 - 1.5 v
Power Rating Test PRT 39 3 - - - 1 s
Thermal Resistance: 6.0 (max.) o
Junction-to-Case 84-c 9 $max - | 15 | °crw
Junction-to-Free-Air 03.FA ‘3%2(?361) - - °c/w

TYPICAL AUDIO-AMPLIFIER CIRCUIT
FOR TYPE 40250

Vee =137 V.

Ty (ZpRy = 168:iZggc=2 )

3 |E: TO LOAD

TYPE
T 40250
- 1
SOURCE 0OuF
IMPEDANCE)

92CS5-12562

Distortion = 6.5% ot PoyT =4 W
=2% at PoyT =400 mW, f =1 ke/s

Fig.1

TYPICAL INVERTER CIRCUIT
EMPLOYING A PAIR OF TYPE 40251's

T

é OUTPUT

Circuit Efficiency = 82%
at PIN =110 W, f =3.5 ke/s

T12 Core -toroid, 3" 0.d.,
1/2"x 1" cross-section

3 (Allen-Bradley T3000H 106B),

R2 RO-3 material or equivalent.

. 500 ' Pri: 16 turns, No.20 wire, c.t.
R 38 Feedback Winding: 8 turns,
No.22 wire, c.t.
= OVec = BTV
925-12563
Fig.2



40250,40250Y1, 40251

TYPICAL OPERATION CHARACTERISTICS
FOR TYPE 40251
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40250, 40250V1, 40251

FILE NO. 112

SUGGESTED MOUNTING ARRANGEMENT
FOR TYPES 40250 & 40251

/4N 6-32 SCREW

L
1

_._..

DF31A FOR T0-66

|J MICA INSULATOR
495320 FOR T0-3
TT

| - H H HEN A |
HEAT SINK
IN N VN SOSOONN INY
I 495334-7
" | nyLON
é |NSUL1A52'INGWASHER 2)
1.D. .
||
| . .
|
c——/ 9255 - 3369

NOTE: Hardware With Part Numbers Supplied.

Fig.12

DIMENSIONAL OUTLINE FOR TYPE 40250V1
JEDEC No.T0-66 WITHHEAT RADIATOR

27
f— —;gg—nuensuaso mr?_ ~
|, 380; AT BOTTOM
.375‘] gss
1102
—1327 (NOTE 1)
1.297 1098
L——— '4 DIMPLED
TO-66 PACKAGE STANDOFFS
RIVETED TO
HEAT - RADIATOR
- HEAT
n3 ._(Niggn RADIATOR
.099"—‘ | (NOTE2)
s 1
920 291
820 1 NIl @ -~ 5?' 561
452 [ - —® 551
48
i el |
! T
.595 { ] L 45
MAX. 2 PINS e a9
034
028 | L AP
3/ =
210 DIA Li
883 s |2 MOUNTING
8%+ e, woTE 3
€65

92CS-13383RI

NOTE 1: Measured at bottom of heat-radiator.
NOTE 2: 0.035 C.R.S., tin plated.

NOTE 3: Recommended hole size for printed-circuit boards is

0.070 dia.

Dimensions in Inches

DIMENSIONAL OUTLINE FOR TYPE 40250
JEDEC No.T0-66

e
{ «— DIA - >
H i
340 r |j_
'25(_)_[ ] SEATING PLANE
L .07%
.360&‘ MIN H 350

DETAILS OF OUTLINE
IN THIS ZONE OPTIONAL

145 R. MAX.
BOTH ENDS

92CS-12865

Dimensions in Inches

DIMENSIONAL OUTLINE FOR TYPE 40251
JEDEC No.TO-3

875 MAX.
DIA. T

450
250 l
| ] SEATING PLANE
.312 MIN. .135 MAX.
| S
1197
[ 4 A ——
675
352 653
¥ 188 R. MAX.
440 BOTH ENDS

2 MOUNTING HOLES
150

.525 R. MAX.

‘92CS-12336 R2

Dimensions in Inches



DISSIPATION DERATING CURVE
FOR TYPE 40250

o
(=]

DISSIPATION (Pr)—W
n
o

S

MAXIMUM TRANSISTOR

0
=100 -50 o 50 100 150 200
CASE TEMPERATURE (T¢)—°C
Fig.3 92CS-13005R!

DISSIPATION DERATING CURVE
FOR TYPE 40250V1

[2)

n

(2]

MAXIMUM TRANSISTOR DISSIPATION (P)—W

-100 -50 (o] 50 100 150 200
FREE-AIR TEMPERTURE (Tgy)—°C

Fig.4 92cs-13373

DISSIPATION DERATING CURVE
FOR TYPE 40251
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°d
o
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MAXIMUM TRAN§
DISSIPATION (P:

=100 -50 o 50 100 150 200
CASE TEMPERATURE (Tg)—"°C

Fig.5. 92CS-1303RI

40250, 40250V1, 40251

TYPICAL OPERATION CHARACTERISTICS®
FOR TYPES 40250 & 40250V1
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FILE NO. 112

TERMINAL CONNECTIONS
FOR TYPES 40250, 40250V1, & 40251

Pin 1 - Base
Pin 2 - Emitter
Flange, Case - Collector (For 40250 & 40251)
Heat Radiator - Collector (For 40250V1)

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

40250, 40250V1, 40251




RCA AF TRANSISTORS

File No.
1

B |

RCA Type 40253 is an alloy-junction transis-
tor of the germanium p-n-p type intended pri-
marily for class B af-amplifier applications.
The 40253 features high collector-current capa-
bility (-500 max. ma), high dissipation capability
(650 max. mw), and exceptional linearity of beta
over its entire range of collector current.

The 40253 utilizes a hermetically sealed
JEDEC TO-1 package, and has all leads insulated
from the case.

Maximum Ratings, 4bsolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE,

Vego - -25 max. volts
COLLECTOR TO EMITTER VOLTAGE

VCEO - - - . -25 max. volts
EMITTER-TO- BASE VOLTAGE VEBO -2.5 max. volts
COLLECTOR CURRENT, Ic. -500 max. ma
EMITTER CURRENT, Ig. . . . . .- 500 max. ma
BASE CURRENT, Ig . . . . . . . -100 max. ma
TRANSISTOR DISSIPATION:

At case up to 64° C . 650bmax. mw

temperatures?} above 64° C . See Fig.l

At free-air up to 55° C . 125 max. mw

temperatures above 55° C . See Fig.l
TEMPERATURE RANGE:

t

Conetionyd OPETRNE L G5 ovon  °C
LEAD TEMPERATURE (during

soldering):

At distances not closer than

1/32 inch to seating surface

for 10 seconds max.. P 255 max. °c

Measured on case perimeter at junction with seating
surface.

This dissipation rating may be exceeded for measure-
ments of music-poweroutput at an ambient temperature
of 25°C, using aregulated power supply (see EIA Stan-
dard RS-234-A).

700]

T
T
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E TEMPERATURE Tc!

’.:
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n
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I FREE—AIR TEMPERATURE (Tgp)

1T

MAXIMUM’

<]
o}
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o)

o
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TEMPERATURE—°C 92CS-12588

Fig.1 -Rating Chart for
Type 40253.

GERMANIUM P-N-P | ..
TRANSISTOR ‘

For Class B AF-Amplifier I

|
1
!
1
{
i
!
ja
%
‘z
|
i

Applications in i
Consumer-Product and H

JEDEC

Industrial Equipment 10-1

e high collector-current capability:
Ic = -500 max. ma
e high dissipation capability:
(= 650 max. mw for case tempera-
tures to 6U° C

= |25 max. mw for free-air tempera-
tures to 55° C

e exceptional linearity of dc beta over
entire collector-current range

P

COMMON—EMITTER CIRCUIT, BASE INPUT.
CASE TEMPERATURE (Tc)=25°C

B e e e e
5 . COLLECTOR-TO-EMITTER VOLTS (Vcg)=—| |
H ) /’

2
@2 L
o
& -100 ya
= 6
=, -0/ /~
p // Y
s, § /]
5 /
G -9 7
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o N /
o 4
(%] 2

2

4 /

0 =01 ~0.2 ~03 0.4 ~05

BASE-TO-EMITTER VOLTS (Vgg)
92Cs-12590

Fig.2 - Typical Transfer Characteristic
for Type 40253,

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Trademark(s) ® Registered
Marcals) Registrada(s)

Printed in U.S.A.
40253  7-66
Supersedes issue dated 8-64




File No.73 40253

ELECTRICAL CHARACTERISTICS:

TEST CONDITIONS LIMITS
DC DC nC
Case [Collec-{Collec- Emitter DC DC DC
R Tempera-| tor- [tor-to- ~|Emitter |Collector| Base ,
Characteristics Symbols| ".tured |to-Base|Emitter 50-‘-gase Current| Current |Current 42/2%% Units
Voltage|Voltage| 'O't29€

TC Ve VCE VEB I Ic I

oc volts | volts | volts ma ma ma |Min.| Typ. |Max.
Collector-Cutoff
Current Iepo 25 -12 0 - - -14 ua
Emitter-Cutoff
Current Tgmo 25 -2.5 0 - - -14 ua
Collector-to-Base
Breakdown Voltage BVemo 25 0 -0.05 -25 - - |volts
Collector-to-Emitter
Breakdown Voltage BVeEo 25 -2 0 25| - - volts
Emitter-to-Base
Breakdown Voltage BVEBO 25 0.014 0 2.5 - - |volts
Collector-to-Emitter
Saturation Voltage VCE(sat) 25 -400 -20 - | -0.5 - | volt
Base-to-Emitter -10 -5 - |-0.15] - | volt
Voltage VBE 25 -1 -400 - 1-0.45) - | volt
DC Forward-Current
Transfer Ratio hFE 25 -1 -400 50 75 -
Gain-Bandwidth
Product fT 25 -6 -1 - 1 - Me
Thermal Resistance,
Junction to Case QJ-C - - 40 | °C/w

2 Measured on case perimeter at junction with seating surface.

Rl,R3 = 270 ohms
Ro,Ry = 3.9 ohms
-V, 2 Ry
—O ~Vecy Rs,Rg = 0.51 ohm
RL = Load (speaker voice-coil)
TYPE impedance = 20 ohms
40253 VeeysVec, = DC_collector supply
voltages = 11 volts*
Zero-signal DC collector current
= -5 ma
Zero-signal base-bias voltage =
-0.15 volt
Peak collector current at maximum
OR power output = =500 ma
L CD:] .
Average collector current at maxi-
= mum power output = -159 ma
Input impedance of stage (per base)
4TOY2F:553 = 100 ohms
Power gain (typical) = 32 db
Maximum collector dissipation = 600 mw

Music power output** = 2.5 watts

Obtained from regulated power supply
designed to deliver constant voltage
O+VCCz over the indicated range of collector
current.

92€S-12589 ** E1A standard #RS-23U-A,section 2.1.2.1

Fig.3 - Typical Class B Push-Pull Output Stage
Using RCA-40253 Transistors.

-2.



40253

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following
definition of the Absolute-Maximum Rating System
for rating electron devices.

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the device,
taking no responsibility for equipment variations,
environment variations, and the effects of changes
in operating conditions due to variations in de-
vice characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-
maximum value for the intended service is exceeded

COMMON-EMITTER CIRCUIT, BASE INPUT. THHTH T
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Fig.4 - Typical Collector Characteristics
for Type 40253.

with any device under the worst probable operating
conditions with respect to supply-voltage varia-
tion, equipment-component variations, equipment
control adjustment, load variation, signal varia-
tion, environmental conditions, and variations 1in
device characteristics.

The 40253 should not be connected into or
disconnected from circuits with the power on
because high transient currents may cause per-
manent damage to the transistor.

Electrical connections to the base, emitter,
and collector leads of the 40253 may be soldered
directly to the leads provided such connections
are made at least 1/32 inch from the seating sur-
face of the transistor, and provided care 1s
taken to conduct excessive heat away from the
lead seals during soldering. Failure to observe
these precautions will result in cracking of the
lead seals and permanent damage to the transistor.

COMMON—EMITTER CIRCUIT, BASE INPUT.
CASE TEMPERATURE (T¢)=25°C

40

30 ™

]
o

1o N

DC FORWARD
CURRENT—TRANSFER RATIO (hfEg)

)
o

N
]

[e]

-100 —200 -300 -400
COLLECTOR MILLIAMPERES (Ig)

92CS-12592

Fig.5 - Typical DC Beta Characteristic
for Type 40253.
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DIMENSIONAL OUTLINE
JEDEC No.TO=1

.240 MAX. le—
DIA. |

e

410 MAX,

Tc MEASURED
ON SIDE OF CASE
AT JUNCTURE

WITH SEATING SEATING PLANE
PLANE T
1.5
MIN.

= 08l
061 DIA-
92CS-12486

DIMENSIONS IN INCHES

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN ZONE
BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING
PLANE. BETWEEN 0.250 INCH AND 1.5 INCHES, A MAX-
IMUM DIAMETER OF 0.021 INCH IS HELD. OUTSIDE OF
THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED.

TERMINAL DIAGRAM
.

LEAD 1 - EMITTER
LEAD 2 — BASE
LEAD 3 - COLLECTOR

40253
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12-AMPERE SILICON RECTIFIER 40209

File No.

RCA-40259 is a high-reliability 12-ampere 600-volt stud-mounted silicon rectifier in a JEDEC DO-4
package. This rectifier has evolved from RCA’s participation in many aerospace programs.

HALF-WAVE RECTIFIER SERVICE
ABSOLUTE-MAXIMUM RATINGS for High-Reliability e

Single-Phase O peration, and with Resistive or In-

ductive Load Type for =
PEAK REVERSE
VOLTS. . e e e i 600 Aerospace and

TRANSIENT REVERSE
VOLTS, NON-REPETITIVE

1FEEBIARRILS

Military Applications

(5-msec max. duration and JEDEC DO-4
case temperature range of
0t0200°C) . ... ... i 800
FEATURES
RMS SUPPLY VOLTS .. ............. 424
DC BLOCKING VOLTS .. ............ 600 @ All Stress-Screening Data and two (X and Z;
X- hot h lied with h
AVERAGE FORWARD AMPERES: e ey Phog aphs supplied with cac
At 150°C case temperature . . .. ...... 12 . .
: At other case temperatures . . . . .. See Fig. 1 ® 5 special manufacturing steps
( PEAK RECURRENT AMPERES . . . . . . . .. 50 @ O special Stress-Screening procedures
@ Diffused-junction process —exceptional uni-
a
PEAK SURGE AMPERES: formity and stability of characteristics
. One-half cycle, sine wave, 60cps. . .. .. 250 )
For one, or more than ' ® Welded construction
onecycle ... See Fig. 6 ® Hermetic seals
CASE-TEMPERATURE RANGE: ® [ow leakage current
Operating and Storage =65 to +200°C ® JEDEC DO-4 package
CHARACTERISTICS: ® [ ow thermal resistance
Max. Forward PY
Low f d vol d
Voltage Dropb (Volts). . .. ..o oL 0.55 ?W orware vottage crop
® High surge current:
Ma);) Reverse Cg:)rrentb(Ma : 0.6 up to 30 amperes —6 rectifiers in 3-phase
Statices SO0 T g 06 full-wave bridge circuic
_ up to 24 amperes —4 rectifiers in single-
Max. The‘rmal Resistance, phase full-wave bridge circuit
Junction-to-Case. . . ... ....... 20C/Watt
S . 4 devi . i thi
a Superimposed on device operating Within b Average value for one complete cycle at
the maximum voltage, current, and temper- )
. case temperature of 150°C and at maximum
ature ratings and may be repeated after suf- d vol q ¢ d
ficient time has elapsed for the device to rated voltage and average forward current.
return to the presurge thermal-equilibrium ¢ DC value, at maximum peak reverse volt-
conditions. age, and case temperature (°C) = 25.

Trademark(s) ® Registered Printed in U.S.A.
RADIO CORPORATION OF AMERICA  Tosemokty ® Resieres s n U5
- ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Reprinted from 40259 4/65




FILE NO. 76 : 40259

RATING CHART

TYPE OF OPERATION: CASE TEMPERATURE: MEASURED WITH A

A-DIRECT CURRENT THERMOCOUPLE AT
B-—SINGLE PHASE CENTER OF FLAT
C—THREE PHASE OF HEX FLANGE
D—-SIX PHASE LOAD: RESIS‘!"!IVE OR
H
20

[¢)
1

MAXIMUM AVERAGE FORWARD
AMPERES

15 60 70 80 190 200 210 220
CASE TEMPERATURE—°C

m

92Cs-1311

Fig. 1

To achieve high reliability, it is necessary to understand the failure mechanisms of the device under
consideration. This understanding is then fed back into the manufacturing operation, where manufactur-
ing processes are modified accordingly, and the appropriate quality controls are instituted.

Next, the testing limits are set to assure tighter than normal parameter distributions.

Finally, and most important, the devices are submitted to Stress Screening. Specific parameter values
are recorded throughout this process, enabling the device to be screened for both the absolute parameter
value and the delta shift of the parameter value.

Stress Screening removes from the selected population both early failures and the sub-population of
“maverick’’ units.

One-hundred per-cent Stress Screening supersedes sampling procedures for life test. The former
method assures reliable performance, whereas the latter method can only predict the degree of reliability.

SPECIAL MANUFACTURING PROCEDURES
EACH 40259 IS SUBJECTED TO THE FIVE SPECIAL MANUFACTURING STEPS SPECIFIED BELOW.
1. Visual Mount Test—critical visual inspection with high-power optical system to assure part align-
ment, proper soldering, and to reveal mechanical defects.
2. Helium Bomb Test —to assure hermetic sealing.
3. Stabilization Bake —for 96 hours to assure electrical and mechanical stability.

4. Controlled Gold-Plating — 30 to 40 microinches to provide improved resistance to adverse environ-
ments and to facilitate the making of proper electrical connections to rectifier terminals.

5. Preliminary Electrical Tests —measurement of average forward voltage, peak forward voltage,
static reverse current, and dynamic reverse current.
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40259

FOLLOWING STRESS SCREENING, EACH 40259 IS RECRITICIZED FOR ELECTRICAL PERFORMANCE
ACCORDING TO THE FOLLOWING TABLE; AND THE READINGS OBTAINED ARE RECORDED.

Characteristic Symbol Test Conditions Maximum Max. Drift Units
Limits Screen Criteria
(delta-shift)
Average Forward VE I = 12A, Te = 150°C 0.55 0.1 Volt
Voltage (Full 1
Cycleg
Aéeroge R(Fvelll'se 'R] Ig = 12A, T = 150°C 0.6 0.2 ma
urrent (Fu =
Cyele) VR (Peak) = 600 V
Peak Forward V|:2 Ig (Peak) = 12A 1.1 0.1 Volts
Yoltage Tc = 25°C
Static Reverse IR VR = 600 vdc, 0.002 0.001 ma
Current 2 Tc = 25°C

EACH UNIT IS PACKAGED INDIVIDUALLY, AND RECORDED ELECTRICAL DATA AS WELL AS X-RAY
FILM RECORDS ARE INCLUDED WITH EACH SHIPMENT.

FORWARD CHARACTERISTICS

TYPICAL REVERSE CHARACTERISTICS

————— TYPICAL +200°
MAXIMU CASE TEMPERATURE =200° C
T T
FEE T I
1
1|15c e( 0 §
PO T
fo /T n
(?i'fl:)!wol:: 2 2.5
4 v “/"@E::: g
& 40 ™ VI 3
& g S
2
3 ¢ "
XS @
o 30 : Q w
El @ > 15
w
= NG ©
[+ 4 o
e & g
20 i g
] C 2
2 g
Y z
5
§ 10 g0
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2 z
2
= 0 200 400 600 800
) 02 04 06 08 1 12 14 INSTANTANEOUS REVERSE VOLTS
INSTANTANEOUS FORWARD VOLTS 02CS-13112

Fig. 2

92Cs-13135

Fig. 3




40259 - _ FILE NO. 76

OPERATION GUIDANCE CHARTS

NATURAL COOLING FORCED-AIR COOLING
NATURAL COOLING. .| FORCED—-AIR COOLING: AIR VELOCITY=1000 FEET PER
SINGLE—PHASE OPERATION. {  MINUTE PARALLEL TO PLANE OF HEAT SINK.
RECTIFIER TYPE IS STUD—MOUNTED DIRECTLY SINGLE-PHASE OPERATION.
ON HEAT SINK. RECTIFIER TYPE IS STUD-MOUNTED DIRECTLY ON
HEAT SINK: |/16"~THICK COPPER WITH A MAT HEAT SINK.
glr_:Aécg SURFACE AND THERMAL EMISSIVITY HEAT SINK: 1/16"-THICK COPPER WITH A MAT BLACK

SURFACE AND THERMAL EMISSIVITY OF O.9.

INCOMING-AIR TEMPERATURE : MEASURED AT A POINT

IN SPACE 174" AWAY FROM THE CASE AND 1/4"
BELOW THE HEAT SINK.
121 12
NGO N
N N
N N
\
10 10 \ H
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A\ AN
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) & NF [
a8 ! =8 ! A 4.
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A
I I
0 50 100 150 200 (o} 50 100 150 200
FREE~-AIR TEMPERATURE —°C INCOMING-AIR TEMPERATURE—°C
92CM-[1068RI 92CM~-11067RI
Fig. 4 Fig. 5

, CURRENT-MULTIPLYING-FACTOR CHART
PEAK SURGE-CURRENT RATING CHART FOR POLYPHASE AND DC OPERATION

SUPPLY FREQUENCY =60 CPS SINE WAVE FOR DC OPERATION USE MULTIPLYING FACTOR= 0.8
CASE TEMPERATURE=150° C R
RESISTIVE OR INDUCTIVE LOAD. TR
RMS SUPPLY VOLTAGE = MAXIMUM-RATED VALUE 5
AVERAGE FORWARD CURRENT:=MAXIMUM—-RATED VALUE T
250
\ g
~ £ oLa
20
3‘” 0 \ E
€3
= 2
B Z
;‘o 150 A S 1.3
i \ z
t 5
=1 100 2 2
z .
=K \ =
>xa z
iz ™ ¥
50 S
o
Q B
1 2 4 6 8 | 2 4 6 8 100 !
(3 80 100 20 40 € 180
SURGE—CURRENT DURATION—CYCLES CONDUCTION ANGLE-—DEGREES
92CS-13113
. . '92CS-10910
Fig. 6 Fig. 7 .
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EACH 40259 1S ASSIGNED AN INDIVIDUAL SERIAL NUMBER AND THEN TESTED AT MAXIMUM RATINGS
FOR THE FOLLOWING ELECTRICAL CHARACTERISTICS. THE MEASURED YALUES ARE RECORDED.

Characteristic Symbol Test Conditions Maximum Units
Limits

Average Forward VE Ig = 12A, T = 150°C 0.55 Volt
Voltage (Full 1
Cycle)

Aéeroge Reverse |R] Ig = 12A, T = 150°C 0.6 ma

urrent (Full =

Cyele) VR (Peak) = 600 V

Peak Forward VE Ig (Peak) = 12A 1.1 Volts
Voltage 2 Tc = 25°C

Static Reverse IR VR = 600 vdec, 0.002 ma
Current 2 Tc = 25°C

STRESS-SCREENING PROCEDURES

40259’S WHICH MEET THE PRECEDING TIGHT LIMITS ARE THEN SUBJECTED TO THE FOLLOWING

STRESS-SCREENING PROCEDURES.

in each of three orthogonal axes (X1, Y1, Z7).

Temperature Cycling—per Method 102A of MIL-STD-202B: 10 cycles; temperature range, -65°C to
High-Temperature Storage—continuous storage at a minimum temperature of 200°C for a minimum
Constant Acceleration — per Method 2006 of MIL-STD-750: 10,000 g’s; acceleration for 3 minutes

Operational Vibration —at a frequency of 57 +2 cycles per second with a minimum displacement of

0.1 inch for 30 seconds. Rated voltage, at 60 cps, is applied during the test and the trace is

monitored on an oscilloscope. Observed discontinuities, flutter, drift, or shift constitute rejec-

High-Temperature Burn-In—under the following conditions;

case temperature (Tc) = 180°C; duration = 250 hours.

1.
+200°C.
2.
of 96 hours.
3.
4.
tion items.
5.
6. Methanol Bomb Test —70 PSIG, 18 hours.
7.
8. X-Ray Inspection —In X{ and Zj axes.
9.

Helium Bomb Test — S50 PSIG, 4 hours. Post test criterion, 1 x 1078 cc atmos/sec.

Visual Reinspection — complete visual reinspection with high-power optical system.

VR = 600 volts (peak);
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OPERATING CONSIDERATIONS

Because this rectifier may operate at volt-
ages which are dangerous, care should be taken
in the design of equipment to prevent the operator
from coming in contact with the rectifier.

The recommended installation torque is 15 to

DIMENSIONAL OUTLINE JEDEC DO-4

.060"
MIN.T§ {°T
F—K\/
Ul
175" %‘OAOX.
o7 *A‘ * }
: L 1 F 405"
euBS =iy
T "T N L.ogg;um.
223 | NOTE 2
’ l 1 | lle—10-32-UNF 2A
SEE NOTE |

92CS-11070RI
Dimensions in Inches

20 inch-pounds applied to a 10/32 UNF-2B hex
nut assembled on stud thread.

The applied torque during installation should
not exceed 25 inch-pounds.

Note 1: Normal installation torque is 15 to 20
inch-pounds applied to a 10/32 UNF-2B hex
nut assembled on stud thread. The applied torque
during installation should not exceed 25 inch-
pounds.

Note 2: Diameter of unthreaded portion: 0.189"
max., 0.163"’ min.

Note 3: Angular orientation of this terminal is
undefined.

Note 4: The device may be operated in any po-
sition.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

40259
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RCA-40261, 40262, 40263, 40424, 40425 and 40265 are a group
of five transistors and one silicon rectifier specially designed to TRANSIST“R‘RECTIFIER
provide a complement of high-performance hermetically sealed semi-
conductor devices for line-operated AM broadcast-band radio receivers ch P lEMENT
and phonographs.

RCA-40261 and 40262 are drift-field transistors of the germanium For Line-Operated AM Broadcast-Band

p-n-p alloy type for converter and IF-amplifier stages, respectively.

RCA40263 is a gomaniun pvp alloy junction ransistor with Radio Receivers and Phonographs

extremely high beta and exceptional linearity of characteristics for
low-level AF-amplifier and driver stages.

RCA-40424 and 40425 are high-voltage power transistors of the
silicon n-p-n type, for class A amplifiers in AF-output stages of ac-
and ac/dc-line-operated entertainment-type electronic equipment. [
The 40424 and 40425 utilize JEDEC T0-66 flanged metal packages, 40424
and differ only in that the 40425 is provided with an integral aluminum JEDEC T0-66
heat radiator and is intended for mounting on printed-circuit boards.

‘File No. 79

RCA-40265 is a diffused-junction silicon rectifier of single~ 40425
. . . i TOP VIEW
ended design, for power-supplies of receivers and phonograph ampli- JEDEC T0-66
fiers employing all or part of the associated transistor complement. WITH HEAT
RADIATOR

( f
| EX
| CRp
|
gzl 100/150V
J * +{(—
I CR3 -:l.—
T e
0.0l
\“400/\/
2500
L 0.05 :IOO/ 20V lr swV:I
8.2K/IW J;
. A )O
92CM~1271IRI 120 VOLTS AC (60 Hz) OR DC
Cl' 03: Trimmers for ganged tuning-capacitor, See Fig.21 SW1: On-off switch, part of R1
CZA' CZB: Ganged tuning capacitor, See Fig.21 T1: Antenna transformer, See Fig.21
CPl, CSI: 110 pF, part of T3, See Fig.21 T2: Oscillator transformer, See Fig.21
CP2: 170 pF, part of T4, See Fig.21 T3: 1st. IF-transformer, See Fig.21
CRl, CRZ: Germanium diode type 1N295 T4: 2nd. IF-transformer, See Fig.21
CR3: Silicon rectifier RCA-40265 T5: Output transfornﬁr: primary impedance, 2500 _Q;secondary
R1: Volume control, 10 kQ/0.5 W Audio taper potentiometer gq'nfg)%a:rcga‘?i.\galeﬁtfefflclency, 80 per cent; Triad Type
*40425 may be mounted directly on printed-circuit board with no ad- (b) Resistors are in ohms, 1/2 watt, composition, 10% tolerance,
ditional heat sink for operation at ambient temperatures up to 55°C. unless otherwise specified.
(a) PERFORMANCE DATA, See page 5. (c) Capacitors are in microfarads, unless otherwise specified.

Fig.1 - Circuit of Line-Operated, AM-Broadcast-Band Receiver Using RCA-40261, 40262, 40263,
40424, 40425 Transistors, and RCA-40265 Silicon Rectifier.

A C R P AT|O N F Trademark(s) ® Registered Printed in U.S.A.
R D IO O O R o AM E R IC A Marca(s) Registradals) 40261 - 40263, 40424, 40425, 40265 9-66
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Supersedes 1CE-313 Issue Dated 9-64




ELECTRICAL CHARACTERISTICS

. TEST.CONDITIONS ‘ LIMITS
DC ¢ DC . DC  Extemal ' : o R
Symbols | Temperature ; Collector- - Collector- ;Emitter- Baseto- | Feak . OC be i Dc be
Characteristic & 9 to-Base :to-Emitter to-Base = Emitter -Reverse Collector Emitter Base Forward} — yppg 40262 40263 A0a24 40265
Units | Voltage _ Voltage ' Voltage Resistance ‘Voltage = Current tCurrent :Current : Current 40425
- ‘VCB BE ch VgB © Rge o PRY S I I I
e eV v Q V. WA mA mA  mA |Min Typ Max.|Min. Typ. Max.|Min. Typ. Max. Min. Typ. Max. Min. Typ. Max.
Collector-Cutoff lceo |25 © - 20 0 . {2 - 7{2 [N T 72 I R S [ R
Curent ] wA L% R0 0 S TR TR R TR U AR TRTE UL N A 0 [l AR I
Collector-Cutoff lcex [ . o
| Current o mA WZ5 h+300w +0.005 HE A I -] - -8 .
E mitter-Cutoff leso 0.5 0 - - (721 R R S L
Current WA B 25 0 [ S U R o P R T B A
CollectortoBase [ BVceo| %5 . - 0.05 ¢ 0 50 - BT RN I S (N S A
Breakdown Voltage Vo[- 5 +0.1 0 LR BEEE N B - - - 300 EE I
Collector-to-Base BVcev : ; : :
Breakdown Voltage v |% - 0.5 -0.05 R I R .. [ U B
Collector-to-Emitter | BVger :
Breakdown Voltage |V 5 - 10000 il -5 - R ST R TR TE T S S
Collector-to-Emitter | BVceEx : T ’ et S
Breakdown Voltage Vol 5 +1 +0.005’ - - o300 - - e
5 - 00012 ' 15 T S B e [ A
Enmitter-to-Base BVego| 95 - 0 005 .51 .. .5 R 25 - b -l - i ..
Breakdown Voltge | V1. B 001 RN R R R EE R N E R N R e
Static Forward : . ) . S
Current-Transfer- heg | - 25 +10 +50 - .- - .- . -|3-.60:150f - - -
| _Ratio SO IR - s S
Gair-Bandwidth fr | - Q2 -1 S8 - | - 30 - I PRV R B
Product WHz | - 25 50 +20 B [ T R R /TR S P
Small-Signal ’ - oo
Forward Current- : H : :
Transfer Ratio e | 25 - 6 -1 27 80 ’ 170 82: 150 ’350 100 160° 325 - - - - -
(Measured at 1 kHz)
Small-Signal Forward
Current-Transfer fhtb ; :
Ratio Cutoff MHz | 2 4 1 SRR S - 00 - S I R
Frequency - |
Extrinsic Base-Lead : - o
Resistance W' |2 -12 -1 -5 75 SR INUR T R N S S
(Measured at Q0 | B - [ -1 - -. - 2000 - el -
100 MHz) - 5 ¢ +50 +20 I - R 0 -] - -

Co |55 - 12 I A PR R R A R A
‘lfeedback“(?ap‘a‘c’itanc‘ev chb S g L 3:7 L 3:4 AR NS O R I I
Themal Resistance | ' 10424

Junction to Mount- -MF . S R S U U B B P
’ing Flangg ) oc/W 8,10
Thermal Resistance o 40425
Junction to PA |- . : I I R R A
Ambient o 5
Instantaneous Forward | Ve :
Voltage Drop v |5 N 15 - - - .- - -1
Dynamic Reverse ir : o .
Current ma |6 - 400 125 | - N I e e 04
Static Reverse R Y .
Current WA |5 400 0 i SRR N 6

-~

6L°°N °]'d

S9ZOV ‘STYOY ‘YTyoy ‘S9Z0v 2920V ‘L9Z0V



40261, 40262, 40263, 40424, 40425, 40265 File No.79

FEATURES
®hermetically sealed packages © 40424, 40425 - class A output amplifiers
( 040261 - converter high breakdown voltages,
40262 - IF-amplifier BVcBo, BYCEX = 300 V min.
low feedback capacitance, Cc} excellent high frequency response, fT =25MHz, typ.
o8~ 37 max. pF JEDEC TO-66 metal package with collector i
= e ckage with collector in-
40262 = 3.4 max. pF ternally cl;mnecte‘;; toacag: for%ffilcieni heat transfer;
in-t itter t i
040263 - low-level af-amplifier/driver 40425 ;::D;(p:eT;s;un e:;u erk ermmahs Ll
; [ - - t ith int i
high b‘;:)‘:) Uf.l KHz, coolin fongte'.:e ?)egti‘;nggef:rl dill'zsgrl:o:nril:lgn%%
_ min, B printed-circuit boards.
hte —{325 mox.} atlc =-1mA PT = 3.8 W at T to 55°C
Maximum Ratings, Absolute-Maximum Values:
40261 40262 40263 40424 40425 40265

Converter IF Ampl.  AF Ampl.  PWR. Ampl. PWR. Ampl.  Rectifier
COLLECTOR-TO-BASE
VOLTAGE, VCBQO- « e v+ v e s e -50 -50 -20 +300 +300 - max. V
COLLECTOR-TO-BASE
VOLTAGE, VcBVYV
(VEB = 0.5 V, Ic = 50 pA) ... -34 -34 - - - - max. V
COLLECTOR-TO-EMITTER
VOLTAGE, VCER ,
(RBE £10000) v v v vienn - - -18 - - - max. V

COLLECTOR-TO-EMITTER
VOLTAGE, VCEX

(Ic=5mA,Ig=5pA) ...... - - - +300 +300 - max. V
EMITTER-TO-BASE VOLTAGE,Vggo -0.5 -0.5 -2.5 +2 +2 - max. V
) COLLECTOR CURRENT, Ig..... ~-10 -10 -50 +150 - +150 - max. mA
‘ BASE CURRENT, Ig. .. 2w v - - - +150 +150 - max. mA
EMITTER CURRENT, Ig ....... +10 +10 +50 -150 -150 - max. mA
TRANSISTOR DISSIPATION, Pr:
At ambient %up t025°C . ... .. 80 80 - - - - max. mW
temperatures) above 25°C. ... .. (See Fig.2) - - - -
At ambient ‘up t055°C ... - - 0.12 - 3.8 - max. W
temperatures) above 55°C. . . ... - - See Fig.3 - See Fig.4 - .
B o,
At mountmg-gangezup to 70 (()] .. - - - 8‘ - - max. W
temperatures above 70°C . . - - - See Fig.4 - -
PEAK REVERSE VOLTAGE, PRV. - - - - - 400 max. V
RMS SUPPLY VOLTAGE, VRuMs - - - - - - - 140 max.

FORWARD CURRENT:
At ambient temperatures up to 65°C
(For ambient temperatures above
65°C see Fig.5)
DCIp v i it i iiii e - - - - - 125 max. mA
PEAK REPETITIVE, ipR. .. .. - - - - - 1.3 max. A

SURGE CURRENT, ig:
For “turn-on” time of 2 milli-
seconds at a ambient temperature

Of 25%C. v e ii i - - - - - 30 max. A

At ambient temperatures

above 25°C v v v u e . - - - - - See Fig.5
TEMPERATURE RANGE:

Operating and Storage « .. .....%65 to+85 . 65 to +85 - 65 to +100  -65 to +150 65 to +150 . -65 to +175 °c

LEAD TEMPERATURE
(During Soldering):
At distances not closer than
1/32" to seating surface, for

10 seconds MaX. «+veeoee.. 255 255 255 ; 255 255 255 max. °C
( AMeasured at center of seating surface.
Information furnished by RCA is believed to be accurate and reliable. H r, nor ibility is d by RCA for its use; nor for any infringements of

patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of RCA.

-3-
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40261, 40262, 40263, 40424, 40425, 40265
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DISSIPATION (PT)—MILLIWATTS

n
()

o \
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AMBIENT TEMPERATURE (Tp)—°C

92CS-12718RI

Fig.2 - Rating Chart for RCA-40261 and 40262.
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Fig.4 - Rating Chart for RCA-40424 and 40425.
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Fig.3 - Rating Chart for RCA-40263.

SUPPLY FREQUENCY = 60 Hz
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RATING (DC, PEAK-REPETITIVE, SURGE)
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92CS-127I3RI

Fig.5 - Rating Chart for RCA-40265.

PROTECTION AGAINST TRANSIENT VOLTAGES

Harmful transient voltages can occur in a class A
audio-output stage that uses transformer coupling be-
tween the transistor and the load. Such transient volt-
ages can occur as a result of intense radiation which
exists during electrical storms, or the radiation emitted
by fluorescent lighting equipment. These forms of
radiation cause transient pulses to appear atthe detector
circuit or af-input circuit. Transient pulses, when
amplified, may reach instantaneous values as great as
5 to 7 times the dc supply voltage. High-voltage tran-
sients are also developed when the transistor is over-
driven to a very high value of collector current and is
then abruptly cut off.

The peak value of the transient voltage depends on
the inductance, capacitance, and resistance of the out-
put transformer and load, and on the value of the collector

current immediately prior to cutoff. The reactive com-
ponents of the transformer and load act as a parallel-
resonant circuit, with series and shunt damping (loss)
elements provided by the associated resistances. For
a given set of load-circuit conditions, the peak value of
the transient voltage is directly proportional to the col-
lector current, and can be limited to a value within the
maximum rating for the transistor by limiting the maximum
value of the collector current (i.e., by limiting the
dynamic range of the transistor).

In most cases, this type of limiting can be ac-
complished, and the desired maximum power output
obtained without clipping and without compromise in
performance or cost factors, by a judicious choice of
circuit constants. The af-amplifiers shown in Fig.1 and
Fig.6 provide protection against excessive collector
voltages without the use of transient-suppressiondevices.
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RCA
10265
40
13V 18000
DR ARFAAE Y
OR
aw on
SPKR
£ X
25 VT~
0.33M +| 80
C ' V¢ ES
@ 2M TAP AT O 0l Treov
M IM (LINEAR) ly
CONTROLS
(AUDIO 40425*
TAPER) 0.005 OR
40424
CONT'%L
1200
68000 %uFl’)Elg) _[ 3 S10000
AN ¢ ¢
56000 _L 92cM-13922
* 40425 may be mounted directly on printed-circuit board with _no
additional heat sink for operation at ambient temperatures up to 55 C.
PERFORMANCE DATA 1. All measurements taken at 120 V line input and at signal frequency
1 KHz.
Power Output = 1 W min. at 10% total harmonic distortion —
Sensitivity: 3 mV for 50 mW output 2. All voltages referrgd to grcunt ground. .
16 mV for 1 W output 3. T1: 2500 ()-to-voice-coil: Freed Type RGA-8 or Triad Type S-12X

. or similar commercial- late-to-voice coil transformer.
Power Gain: 72 dB similar commercial-grade plate-to:

Zin: 3000.Qtyp. 4. Resistors are in ohms, 1/2 watt, composition, 10% tolerance,
Hum & Noise: Zero vol.-70dB| 1 W unless otherwise specified.
Full vol. -58 dB { Ref.

5. Capacitors are in microfarads.
Freq. Resp.: 120 Hz to 7.6 KHz (-3 dB)

Fig.6 - 1-Watt Line-Operated Phonograph Amplifier using RCA-40263 and 40424 or 40425.

Typical Performance Data for AM Broadcast-Band Radio
Receiver Shown in Fig.1 at Line Voltage = 120 Volts, 60 Hz

Signal Frequency
(KHz)
600 1000 1400
Sensitivity to 50-mW output. . .. 220 160 210  uV/m

Sensitivity for 500-mW output, . . - 310 - wV/m 0
Sensitivity for 20 dB signal-to-
NOIiSE ratio v v v v o v v v v v .. 250 200 210 wV/m &
[T}
Signal-to-noise ratio at 50 mW 8
OULDUL « v ¢ v o v e v e e e annn 17 18 20 dB &
AGC Figure of Merit for Input é
Signal Strength =50,0004V/m. 34 34 33 dB 2 6
Adjacent-Channel Attenuation §
(Bandwidth) at1000 ©V/m ]
level: 2
6dBdown......c.00.. 6 9 10 KHz g 4
20dB down « ¢« v v e v v e e 14 18 22 KHz 2 /
Tmage Rejection . .......... 50 42 38 dB I /|
IF Rejection « . vvv.eun... .. 31 4 52 B 2°?
5 | — |
RF Overload Level for 10% Total [ |
Harmonic Distortion: °
30% modulation. . ... .... - 2 - V/m 30 40 60 80 100 200 400 600 800 1000
80% modulation. . « « « v ... - 0.1 - V/m POWER OUTPUT—MILLIWATTS
92CS—I12726RI
Total Harmonic Distortion at
5%9n?‘§ngﬁ§p‘;tiéﬁgllgffﬁated Fig.7 - Distortion of Phonograph Amplifier Shown in
30%at 1KHz «ovvvunnnnn - 3 - % Fig.6 as a Function of Power Output.
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40261, 40262, 40263, 40424, 40425, 40265

Typical Operation of RCA-40262 in a Single-Stage 455-KHz
Amplifier Circuit, at Ty = 25°C

Common-Emitter Circuit, Base Input

DC Collector-Supply Voltage, Vogeeoveeees 18 A%
DC Collector-to-Emitter Voltage, VCE« « « « « « « -17 A%
DC Emitter Current, IE « ¢« ¢ v v 0 vt vt v v v v n 2 mA
Input Resistance, RIN « « « « ¢ ¢ e s e v e e e e 1550 Q
Output Resistance, ROQUT ++ v vt e vveenann 0.25 M)
Collector-to-Base Capacitance, Coh « « o+« ¢+ « 2.9 pF
Power Gain:
Maximum Available Gain,* MAG......... 56 dB
Useful Gain:
Circuit neutralized . ... oo v v v vvnan 40 dB
Circuit not neutralized. . « « ¢ v v v oo v 35 dB

* Measured in a single-tuned unilateralized circuit matched to the
generator and load impedances for maximum transfer of power
(transformer insertion losses not included).

COMMON-EMITTER CIRCUIT BASE INPUT
AMBIENT TEMPERATURE ( f)

EMITTER MILLI AMPERES (

AMEASURED AT 15 MH

* MEASURED AT 455 kHz

4000 04

w
o
o
o

0.3

0.2

S
o
S

ol

OUTPUT RESISTANCE®(RgyT)—MEGOHMS

INPUT RESISTANCEA(R|N)—OHMS
hY
o
o
o

0 -2 -4 -6 -8 10 -2
COLLECTOR—TO-EMITTER VOLTS (Vcg)

92CS—10583R3
Fig.8 - Typical Performance Characteristics
for Type 40261.
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COLLECTOR-TO-BASE VOLTS (Vcg)
92CS-9820R3

Fig.10 - Typical Characteristic for Type 40262.

Typical Operation of RCA-40261 at 1.5 MHz in a Self-Excited
Converter Circuit, ot Ty = 25°C

Common-Emitter Circuit, Base Input

DC Collector-Supply Voltage, VO« v e v ¢ v v o & 18 \'%
DC Collector-to-Emitter Voltage, VCoE. v
DC Emitter Current, Ig .. .............. 1.5 mA

1500 Q
Output Resistance, ROQUT « « ¢ oo e e oo eeees 0.35 MQ

Base-to-Emitter Oscillator
Injection Voltage « v v v o v e e e e v e eeeean 100 mV

Conversion Power Gain, G¢:
Maximum Available Gain, MAG. . . . .. . ... 53 dB
Useful Gain. . ... .ovviiiieienaan. 43 dB

.
.

'
—
3

Input Resistance, RN « ¢ ¢ e o e e e v v vv e

COMMON=EMITTER CIRCUIT, BASE INPUT. FH
AMBIENT TEMPERATURE (Ta) =25°C 11
FREQUENCY (f) =45 0
EMITTER MILLIAMPERES (Ig)=! .6 =
AAC OUTPUT-CIRCUIT SHORTED. ]
| ®AC INPUT-CIRCUIT SHORTED. r o
gzsoo .5 S
5 2 A
,I_.ZOOG 0L 0.4 ':_3
z <
o ~
< To.s &
3 1500k A 5 s
g - z _
g g -
@ 1000] 0.2 2
h'/} ")
& o
+ 500 0.1 5
2 ['%
a [=
z 2
) o O

A

-6 -8 ~10
COLLECTOR-TO—EMITTER VOLTS (VCE)
92CS—10419R3

Fig.9 - Typical Performance Characteristics
for Type 40262.

~8|COLLECTOR-TO-EMITTER
VOLTS (Vcg)=—6
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o 50  -100 -150 -200 -250

BASE-TO-EMITTER MILLIVOLTS (Vgg)
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92CS- 10679R2

Fig.11 - Typical Characteristic for Types
40261 and 40262.



Fig.14 - Typical Transfer Characteristic
for Type 40263.

40261, 40262, 40263, 40424, 40425, 40265
EQUIVALENT CIRCUIT COMMON~—EMITTER CIRCUIT, BASE INPUT,
With corresponding Small-Signal Parameters AMBIENT TEMPERATURE (Tp) = 25° C
( . for RCA-40263
Cr'e
IL ’ Ic
BASEO—AAA, LN DYV OCOLLECTOR
* bb’ T U A
, ,
vlbe Ipe Vie =< Cbe 1vabc e Vee o
| ! ik
o- —o !
EMITTER 92CS-8553R4 it
Vll
il
1o
= -6 A% whe
ce D
I, = -1 mA 3
[&] ) —
O] [}
rbb‘ 300 Q \ =1 ;’
7| R
8o 250 pmho af 5
o
>
8y e 0.35 pmho \ «
I
g = 6 pmho \ =
ce O - =
AN ! @
Cye 750 PF ‘ 3
_ 1|
Cb‘ c 9 pF 0 \ .no_:
A
s PR3
gm = 38500 rmho o %3
[ 3
Y o
A \ o
\ AY
NOTE: The approximate frequency f, for unity power amplifi- ORI i
cation based on this equivalent circuit is given by: NEPS GO \
ONHON ONIAX N P A 1 v
EES(NE c N NG
T TT . N ‘\ N
_ MAN N N
( = AN 3 NN \\ N \ \
1
47\ b’ Cpre Cpre NCEN
23 e $ $ e e
] I
Fig.12 - “Hybrid 77" Equivalent Circuit for Type 40263. COLLECTOR MILLIAMPERES (Ic)
92CM—I1836R3
Fig.13 - Typical Collector Characteristics
for Type 40263.
COMMON—EMITTER CIRCUIT, BASE INPUT. i
AMBIENT TEMPERATURE (Tp) = 25°C i COMMON—EMITTER CIRCUIT, BASE INPUT.
COLLECTOR—TO—EMITTER VOLTS (Vcg)==6 AMBIENT TEMPERATURE (Tp)=25°C
EHHTE T = I COLLECTOR—TO—EMITTER VOLTS (VcE)=~6
i B H-H
T TTTT
S . 388 _ -5
- O
1% 1 H
@ H
& H 0 -4
o -3 P &
s gies
EO | : =
) it I -3 ]
-} -
s =
g | z
—20
.G T g
w I =4
] } <
3 - 4o
8 . 2
! 3 =
l H
‘ :
o -005 -0lI -0I5 -02 -025 -03 Y =50 —100 —150 —200
BASE—TO—EMITTER VOLTS (Vgg) BASE MICROAMPERES (1p)
92CS—11843R3 92CS—1185IR3

Fig.15 - Typical Transfer Characteristic

for Type 40263.
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COMMON-EMITTER CIRCUIT, BASE INPUT, ]
MOUNTING~FLANGE TEMPERATURE (Tjy)=25°C MOUNTING. FLANGE TEMPERATORE (ro)-2s°c
COLLECTOR-TO-EMITTER VOLTS (Vop)=I0 [T COLLECTOR oo e Sorrs (Ve M)
10 - : 100 P
9 E:J [ ‘1’
w \;
8 2 80 .
@ s
=} 7 [
8 / il
& & Z_ 60
i} W
< gL N
< 5 85
% 4 og 40 P \
w 5 ~ \
0 3 i =
2 -
& o \
2 o 20 \
£
I g
. )
. o
0 02 04 06 08 I 12 14 | > 10 ‘ oo 1000
BASE-TO-EMITTER VOLTS (Vgg) COLLECTOR MILLIAMPERES (Ig)
92CS-13920 92CS-13930RI
Fig.16 - Typical Input Characteristic Fig.17 - Typical Static Beta (hFE) Characteristic
for Types 40424 and 40425. for Types 40424 and 40425
COMMON-EMITTER CIRCUIT, BASE INPUT. .
A COMONENTTER GG, SKSEPUT
COLLECTOR-TO-EMITTER VOLTS (Vgg)=I0 MF
. 100 TRANSISTOR DISSIPATION _|
! - NS (P1) = 8W
100 /\, (RCA 40424)
-~ 8
(8]
H 6 // . > 80 )
g e f g //
& / £ \
g = 60 1
2 = )
5 [ 4
3 0 / e 038
= 8 g m .
@ 6 2
g 4 J 2 - ~o | 0 |
] o ~ S
3 / 8 1 a g =04 ~MONPT - 3.80 (RCA 40425)
8 2 L7 T~ —
BASE MILLIAMPERES (i) = 0.2 + -]
|
0 02 04 06 08 T2 ’ ] |
BASE-TO-EMITTER VOLTS (Vgg)
B eisona 0 50 100 150 200 250 300
COLLECTOR-TO-EMITTER VOLTS (VgE) 920514163
Fig.18 - Typical Transfer Characteristic Fig.19 - Typical Collector Characteristics
for Types 40424 and 40425. for Types 40424 and 40425.
AMBIENT TEMPERATURE (Tp) =25°C
T
o 1.5
g
2n125
El
oo
Oq. 0.75
ws
2
2 os
Z
th 0.25
2
o 02 04 06 08 [ 12

INSTANTANEOUS FORWARD VOLTS (vg)
92CS~-11669R1

A

Fig.20 - Typical Forward Characteristic
for Type 40265.
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) Capacitance Ranges — pF
Trimmer Antenna Section | Oscillator Section
CSettmgs (C1 and C2A) (C3 and CpB)
Ganged Tuning Capacitors (C1 and Cg) Min. Max. | Min. Max.
Minimum 10 135 9.8 89
Maximum 28 152 28 110

[ i,' Primary tunes to 535 kHz with C = 135 pF
T ,(Antenna Transformer) =151 :lé :
1 '[ I 10T «——25:700 0 a7 1s00k; WINDING INFORMATION: 115 turns No.36 Grip-Eze* wire
. i

wound over 3 "on a 3/8 "-dia. ferrite rod 5" long.

92Cs-14120
4 |
10T g
3 6 155T Qo = 55-60
TZ(OSCIHOfOf Transformer) 2 Oscillator Transformer (T2) part No.TRW20704 ®or equivalent
92CS-14119
| N PRI SEC
Q = 60 Qo = 60
110 pF 0
3%?'3%0 . Q. =535 QL =535
P _ =
T3(1st IF Transformer) 1400 /N2 = 225 - Na/Ng = 58.2
==25 pF 450 pF:F oHms A =235K
— b . K/Kg = 0.7
92CS-12735R1 1st |F Transformer (T3)-part No.TRW17793®or equivalent.
q Ny
250000 170eF Nyl Qp = 70 Ni/Ny = 2.08
5 = -
—ANA—9—>° o—— QL= 48 N2/N3 = 6.55
T4(2nd IF Transformer) N2 2000 A = 25K
==7pF OHMS
2nd IF Transformer (T4)-part No. TRW17796®or equivalent.
o~ 3° 2
92CS-12736RI
® TRW Electronic Components Div. * Trade Mark, Phelps-Dodge Copper Products Co.

666 Garland PI.
Des Plaines, Ill. 60016

Fig.21 - Characteristics of Tuned Circuit Components for Receiver Shown in Fig.1
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OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following definition
of the Absolute-Maximum Rating System for rating elec-
tron devices.

Absolute-Maximum ratings are limiting values of
operating and environmental conditions applicable to
any electron device of a specified type as defined by
its published data, and should not be exceeded under
the worst probable conditions.

The device manufacturer chooses these values to
provide acceptable serviceability of the device, taking
no responsibility for equipment variations, environment
variations, and the effects of changes in operating con-
ditions due to variations in device characteristics.

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 conditions with re-
spect to supply-voltage variation, equipment component
variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and vari-
ations in device characteristics.

The flexible leads of the 40261, 40262, 40263,
and 40265 are usually soldered to the circuit elements.
It is desirable in all soldering operations to provide
some slack or an expansion elbow in each lead, to pre-
vent excessive tension on the leads. It is important
during the soldering operation to avoid excessive heat
in order to prevent possible damage to the devices.
To absorb some of the heat, grip the flexible lead of
the device between the case and the soldering point
with a pair of pliers.

When dip soldering is employed in the assembly of
printed circuits using these devices, the temperature of
the solder should not exceed 255°C for a maximum im-
mersion period of 10 seconds. Furthermore, the leads
should not be dip soldered within 0.25" of the metal
case.

The devices described in this bulletin should not
be connected into or disconnected from circuits with
the power on because high transient currents may cause
permanent damage to the devices.

Because the metal shell of the 40424 and 40425
operates at the collector voltage, consideration should be
given to the possibility of shock hazard if the shell is
to operate at a voltage appreciably above or below
ground potential. In such cases, suitable precautionary
measures should be taken.

It is essential that the mounting flange of the
40424 which is internally connected to the collector,
be securely fastened to a heat sink, which may be the
equipment chassis. £UNDER NO CIRCUMSTANCES,
HOWEVER, SHOULD THE MOUNTING FLANGE BE
SOLDERED TO THE HEAT SINK OR CHASSIS BE-
CAUSE THE HEAT OF THE SOLDERING OPERATION
WILL PERMANENTLY DAMAGE THE TRANSISTOR.

The mounting-flange temperature of the 40424 will
be higher than the ambient (free-air) temperature by an
amount which depends on the heat sink used. The heat
sink must have sufficient thermal capacity to assure
that the heat dissipated in the heat sink itself does not
raise the transistor-mounting-flange temperature above
the design value.

Depending on the application, the heat sink or
chassis may be connected to either the positive or neg-
ative terminal of the voltage supply.

In applications where the chassis is connected to
the negative terminal of the voltage supply, it will be
necessary to use an anodized aluminum washer having
high thermal conductivity, or a 0.003" thick mica in-
sulator between the mounting flange and the chassis.
If an aluminum washer is used, it should be drilled or
punched to provide the two mounting holes and the clear-
ance hole for the emitter and base leads. The burrs
should then be removed from the washer and the washer
finally anodized. To insure that the anodized insulat-
ing layer is not destroyed during mounting, itwill also
be necessary to remove the burrs from the holes in the
chassis. Furthermore, to prevent a short circuit be-
the mounting bolts and the chassis, it is important that
an insulating washer be used between each bolt and the
chassis as shown on page 11.

A surge-limiting impedance should always be used
in series with the 40265 rectifier. The impedance value
must be sufficient to limit the surge current to the value
specified under the maximum ratings. This impedance
may be provided by the power transformer windings, or
by an external resistor or choke.

The 40265 is designed to provide reliable per-
formance when operated within the maximum ratings
shown in this bulletin. For measurement of the reverse
characteristics of this device, peak reverse voltages as
high as 30 per cent above the maximum rated values may
be applied for a period notexceeding 10 seconds. UNDER
NO CIRCUMSTANCES SHOULD PEAK REVERSE VOLT-
AGES GREATER THAN 30% ABOVE THE MAXIMUM
RATED VALUES BE APPLIED TO THE 40265, EVEN
MOMENTARILY.

-10 -
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DIMENSIONAL OUTLINE
40424

‘_1 S00MAX. ’._
I | | 5
|
SEATING
j B 1] "4 PLANE
I

.320
MI{.

(2 LEADS)
-190

210
093 352 R. MAX.
-3 (noTE D)
o,
{2 HOLES)

925527795R1

Dimensions in Inches

NOTE 1: MEASURED AT SEATING PLANE
NOTE 2: MEASURED AT SEATING PLANE ON RCA-40424

MEASURED AT UNDERSIDE OF ALUMINUM COOLING FLANGE
ON RCA-40425

TERMINAL DIAGRAM
40424, 40425

C, CASE
(FLANGE)

Pin 1 - Emitter
Pin 2 - Base

Mounting Flange -
Collector, Case

DIMENSIONAL OUTLINE
40425

r—— 175 MAX.———"

4 CORNERS .032R

LI MAX.
r.O?OMAX.
—~ i | =a
080 it
MAX. i
320
',38——] L 250
1.0 MAX
4 DIMPLES
275 DIA. MAX. | |
|@ 1
425
ai5
I //AQ\ L
A aman
/ \
l L AEENN I 980
2.0 MAX. {I"'Q/_iﬂ N (Ng{“gl)
l i\ //’}’ ‘
Ve
N @),
HERN Py
G
& N
1
¥
.290 MAX.
92CS-14109

Dimensions in Inches

NOTE 1: MEASURED BETWEEN CENTER LINES OF TIPS OF
MOUNTING PINS

SUGGESTED MOUNTING ARRANGEMENT
40424"

MICA MOUNTING FLANGE
INSULATOR®
NNO'?E ° CHASSIS
(HEAT SINK)
=
///AE//////A
‘E\‘ V%,
SPRING—TYPE oT TEE:T
LOCK WASHER &
INSULATING
SHOULDER
WASHER &
LUG AND
CONNECTING

WIRE §
92CS-13380

NOTE 1: 0.002" thick mica or anodized aluminum insulator drilled
or punched with burrs removed.

NOTE 2: Remove burrs from chassis holes.

® Available from RCA Distributors as Part No.DF31A. Also avail-
able from Reliance Mica Co., 341-351 39th St., Brooklyn, N.Y.
10032, United Mineral & Chemical Corp., 16 Hudson St., N.Y
N.Y. 10014, and other suppliers of similar components.

A Available from RCA Distributors as Part No0.495334-7. Also
available from Contour Plastics, Minneapolis, Minn. and other
suppliers of similar components.

0O RCA-40424 fit socket PTS-4 (United International Dynamics Corp.,
2029 Taft St., Hollywood, Fla.), or equivalent.
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DIMENSIONAL OUTLINE
40265

—» 240 MAX. fe—
DIA.

r'f——“

.410 .
MAX,

,con.on DOT
ADJACENT TO
CATHODE LEAD(Nal)
(SEE NOTE 2)
SEATING PLANE

1.5 U

MIN.

[ 2 LEADS
?)'2 MAX. (0

(SEE NOTE ()

*’l .08l MAX. DIA.

.06l MIN.
92CS-11676R3

Dimensions in Inches
NOTE 1: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
ZONE BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT.

BETWEEN 0.250" AND 1.50" A MAXIMUM OF 0.21" DIAMETER
IS HELD.

NOTE 2: FORWARD (EASY) CURRENT FLOW THROUGH THE
DEVICE IS IN THE DIRECTION TOWARD THE LEAD ADJACENT
TO THE POLARITY MARK.

TERMINAL DIAGRAM
40265

Bottom View

ANODE

POLARITY MARK
(COLOR DOT)
ADJACENT TO
CATHODE LEAD

CATHODE

Lead 1 - Cathode
(Color dot adjacent
to cathode lead)

Lead 2 - Anode

The arrow indicates direction of forward (easy)
current flow as indicated by dc ammeter.

DIMENSIONAL OUTLINE
40261, 40262, 40263

JEDEC No.TO-1

—> .240 MAX. j&—
DIA,

410 MAX.

Tc MEASURED
ON SIDE OF CASE
AT JUNCTURE
WITH SEATING
PLANE

SEATING PLANE

92CS~-12486RI

Dimensions in Inches

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN ZONE
BETWEEN 0.050" AND 0.250" FROM THE SEATING PLANE.
BETWEEN 0.2506" AND 1.5% A MAXIMUM DIAMETER OF 0.021" IS
HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS
NOT CONTROLLED.

TERMINAL DIAGRAM
40261, 40262, 40263

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector

-12 -
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DIFFUSED
RBA JUNCTION

SILICON RECTIFIERS

RCA-40266 and 40267 are hermetically sealed
silicon rectifiers of the diffused junction type,
intended principally for use in power supplies
for transistor high-fidelity amplifiers. They
are also useful in other applications requiring
large dc supply currents at relatively low voltages.

These rectifiers are designed for use with
capacitor-input filters, and have a dc forward
current capability of 2 amperes at case tempera-
tures up to 105°C, and of 500 milliamperes at
free-air temperatures up to 75°C. They differ
only in their Peak Reverse Voltage ratings (100
volts max. for RCA-40266; 200 volts max. for
RCA-40267).

The 40266 and 40267 feature the same superior
junction characteristics as the industry proved,
extensively used RCA-IN1763 and IN1764 — charac-
teristics made possible by RCA’s special, pre-
cisely-controlled diffusion technique. They also
utilize the same welded, hermetically sealed,
axial-lead package (JEDEC DO-1) for protection
against moisture and contamination.

DIFFUSED-JUNCTION
SILICON RECTIFIERS

For Industrial and i
Consumer-Product i,
Applications

Features:
e high output-current capabilities

fFHé‘N;i 15 {

2 amperes max. for heat-sink operation
0.5 ampere max. for free-air operation

e superior junction characteristics
e hermetically sealed JEDEC DO-i package

RECTIFIER SERVICE

Maximum Ratings — dbsolute-Maximum Values
For supply frequency of 60 cps and with capacitor-input filter

40266 40267

PEAK REVERSE VOLTAGE, PRV. 100 200 max. volts
RMS SUPPLY VOLTAGE, VRys . 35 70 max. volts
FORWARD CURRENT:
At case temgeratures
up to 105° C:
DC, Ip . . . . . . . . 2 2  max. amp
PEAK REPETITIVE, ipp . 10 10 max. amp
SURGE, ig* . . . . . . 35 35 max.  amp
At case temgeratures )
above 105° C See Fig.l

* For a "turn-on" transient of 2milliseconds duration.

40266 HO267

At free-air temperatures

up to 75° C:

DC, I . . . . . . . . 500 500 max. ma

PEAK REPETITIVE, ipp . 5 5 max. amp

SURGE, ig* . . . . . . 35 35 max.  amp
At free-air temperatures

above 759 C. See Fig.2

RATING CHARTS FOR RCA-40266 AND 40267
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File No. 75

40266, 40267

Maximum Ratings (cont'd)

TEMPERATURE RANGE:
Storage.
Operating:

Free-air . . . -65 to +110 °c
Case . . . . . . . . . <65to+135 oC

LEAD TEMPERATURE

(During Soldering):

At distances not closer

to rectifier body than

indicated by Points A

and B on Outline Drawing,

for 10 seconds max. . . 255 255 max. °c

-65 to +150 °c

Electrical Characteristics,
at a Free-Adir Temperature of 25° C:
40266 40267

Maximum instantaneous for-
ward voltage at instan-
taneous forward current

of 15 amperes. . . . . . 3 3 volts
Maximum reverse current:
At a peak reverse volt-
age of 100 volts . . . 10 - pa
At a peak reverse volt-
age of 200 volts . . . - 10 ua

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data
for the RCA-40266 and 40267 are limiting values
above which the serviceability of these recti-
fiers may be impaired from the viewpoint of life
and satisfactory performance. Therefore, in
order not to exceed the absolute ratings, the
equipment designer has the responsibility of
determining an average design value below each
absolute rating by an amount such that the abso-
lute values will never be exceeded under any
usual conditions of ambient-temperature variation,

TYPICAL FORWARD VOLTAGE AND CURRENT CHAR-
ACTERISTIC FOR TYPES 40266 AND 40267

FREE—AIR TEMPERATURE (Tgra)=25°C
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supply-voltage variation, load variation, or
manufacturing variation in the equipment itself.

A surge-limiting resistance or impedance
should always be connected in series with the
rectifier. The value of this resistance or
impedance must be sufficient to limit the peak
and surge currents to the values specified under
the maximum ratings.

The flexible leads of the 40266 and 40267
are usually soldered to the circuit elements.
These rectifiers may also be mounted in holders
of the fuse-clip type. It is desirable in all
soldering operations to provide some slack or
an expansion elbow in the leads to prevent ex-
cessive tension on the leads. It is important
during the soldering operation to avoid excessive
heat in order to prevent possible damage to the
rectifiers. To absorb some of the heat, grip
the flexible lead of the rectifier between the
case and the soldering point with a pair of pliers.

When dip soldering is employed in the assembly
of printed circuitry using the 40266 and 40267,
the temperature of the solder should not exceed
255°C for a maximum immersion period of 10 sec-
onds. Furthermore, the leads should not be dip
soldered beyond points A and B indicated on the
Outline Drawing.

Because the cathode of the 40266 or 40267
is connected to the metal case, the case operates
at potentials which are dangerous. Care, there-
fore, should be taken in the design of equipment
to prevent the operator from coming in contact
with the metal case. It is recommended that
the rectifier be mounted on the underside of
the chassis.

DIMENSIONAL OUTLINE (JEDEC-DO-1)
For Types 40266 and 40267

le-1.500 020

.250 ] 15007930
055 MAX. | (220051 poLARITY POINT B
.200 SYMBOL
MAX. ¥ (NOTE 2) (NotE 1)
POINT A DIA. y
NOTE | 125 MAX. 027
(oteD § | 2 s
\\1 « T y DIA.
ry4 i ; 3 C
Loar- ko> V_f - T_ —1p 4
035 1 060~
oA b -7 063
X .245—.280 DIA.
025 MAX—>{l— L360—400
DIA.
[e————725 MAX,——>]

DIMENSIONS IN INCHES
92CS~-9728RI

NOTE I: ARROW INDICATES DIRECTION OF FORWARD (EASY)
CURRENT FLOW AS INDICATED BY DC AMMETER.

NOTE 2: DO NOT DIP SOLDER BEYOND POINTS "A" AND "B".

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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RCA-40280, 40281, and 40282 are epitaxial sili-

‘“‘overlay’’ emitter

con n-p-n planar transistors of the
electrode construction. They are intended especially
for high power output, VHF Class-C-amplifier service
in low-voltage-supply applications.

In the overlay structure, there are a number of
individual emitter sites which are all connected in
parallel and used in conjunction with a single base
and collector region. When compared with other struc-
tures, this arrangement provides a substantial increase
in emitter periphery for higher current or power, and a
corresponding decrease in emitter and collector areas
for lower input and output capacitances. The overlay
structure thus offers greater power output, gain, ef-

ficiency, and frequency capability.

e For Low Voltage Supplies

e High Output Power at 175 MHz, Unnevutralized,
Class-C Amplifier

40280 1 watt (min.)
40281 4 watts (min.)
40282 12 watts (min.)

High-Power
VHF
ofe 2 40280
Amplifier > JEDEC T0-39
40281, 40282
JEDEC T0-60
H-1307 H-1381

e High Efficiency at 175 MHz

40280 60% at PIN= 0.125 watt
40281 70% at PIN = 1 watt
40282 80% at PIN = 4 watts

e Low Input Impedance

40280 10 ohms (typ.)
40281 7 ohms (typ.)
40282 5 ohms (typ.)

RATINGS
Maximum Ratings, Absolute-Maximum Values:

40280 40281 40282
COLLECTOR-TO-BASE

VOLTAGE. . ......... Vego 36 36 36 \"
COLLECTOR-TO-EMITTER
VOLTAGE:
With base open. . .. .. .. Vero 18 18 18 v
With Vpgp=—-1.5V ... .. Vegy 36 36 36 A%
EMITTER-TO-BASE
VOLTAGE. . . .. ...... VEpo 4 4 4 A%
COLLECTOR CURRENT ... 1o 0.5 1 2 A
TRANSISTOR DISSIPATION . P
At case temperatures
upto25°C .o v i 7.0 11.6 23.2 w
At case temperatures
above 25° C. . . . Derate linearly to 0 watts at 200° C
TEMPERATURE RANGE:
Storage & Operating (Junction). . . .  —65 to 200 oc
LEAD TEMPERATURE (During soldering):
At distances = 1/32 in. from insulating
wafer (TO-60) package or from seating
plane (TO-39 package) for 10 s max . 230 °c

TYPICAL RF POWER OUTPUT vs. RF POWER INPUT
175-MHz Operation

COMMON-EMITTER CIRCUIT, BASE INPUT.
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=13.5V
CASE TEMPERATURE (T¢)=25°C
FREQUENCY = 175 MHz
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Fig. 1
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FILE NO. 68

ELECTRICAL CHARACTERISTICS
At Case Temperature (T() = 25 °C

40280, 40281, 40282

TEST CONDITIONS LIMITS
DC DC DC
— T T T .
Characteristics Symbol Collector | Base Current 40729;0 40Y298°1 4072292 Units
Volts Volts| (Milliamperes)
Vea|Vee | VBE | fE | B | 'c |Min. [Max. |Min. | Max.| Min.| Max.
Collector Cutoff Current Icro 15 0 — 100 | — J100| — | 250} A
0 0.25 | 36 - 36 - - - A\
Collector-to-Base Breakdown Voltage BVemo 0 050 | — _ _ — | 386 _ v
Emitter-to-Base Breakdown Volt. BV 0.10 0 B e e el
mitter=
itter-to-Base Breakdown Voltage EBO 0.25 0 B _ _ _ 4 _ v
Collector-to-Emitter Breakdown BV —1.5 200! 3| — | 3] - | 36 _ v
Voltage CEV
Collector-to-Emitter Sustaining \V/ (sus) 0 200a| 18 _ 18 _ 18 _ \Vs
Voltage CEO
Real Part of Common~Emitter 13.5 100 | 10 (typ.) | - - - - Q
High Frequency hie (real) 13.5 400 | — — | 7 typ.) - - Q
Input Impedance (At f = 175 MHz) 13.5 800 | — - - - 5 (typ.) Q
RF Power Output: b
As Class-C Amplifier, Unneutralized Poyur 13.5 1b - 4¢ - |12 - w
(At £ = 175 MHz) See Fig.2
13.5 100 }550 (typ.) - - - — |MHz
Gain-Bandwidth Product fT 13.5 400 | — — 1400 (typ.) - — | MHz
13.5 800 | -~ - - — | 350 (typ.) | MHz
Collector-to-Base Capacitance C 13.5 0 _ 51 | 21 - 45 | pF
(At £= 1 MHz) ob
Collector-to-Case Capacitance Cq - - - 5 - 5 pF
Thermal Resistance Junction-to-Case @J-Cc - 1251 =115} - | 7.5°C/W

9Pulsed through an inductor (25 mH); duty factor = 50%.

I”For Py = 0.125 w; minimum efficiency = 60%.

RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST
TYPES 40281 & 40282
(175-MHz Operation)

€For Py = 1.0 W; minimum efficiency = 70%.

dFOl‘ PIN = 4.0 W; minimum efficiency = 80%.

RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST
TYPE 40280
(175-MHz Operation)

PIN P P P
(25=50 OHMS) (zL=soongMS) z s=5°|N0HMS) (Z.- sooggus)
;_CZ C| ; C4;£
= é =
+Vee *+Vec
92LS-2147 92L5-2148
Cq, Co, Fig. 2 Fig. 3
Cg, & Cy4: 7-100 pF Lg: 1 turn No. C1, Cg, Lg: 2 turns No.
Cg: 8-60 pF 16 wire, Cg, & Cy: 3-30 pF 16 wire,
CG: 1,000 pF 1/4" 1D, 05: 1,000 pF 1/4" ID,
Cr:0.01 yF 3/8" long CG: 0.01 pF 1/4" long
L;: 3 turns No. Ly: 2 turns No. L: 2 turns No. Ly: 4 turns No.
16 wire, 16 wire, 16 wire, 16 wire,
3/16" ID, 1/4" 1D, 3/16" ID, 3/8" 1D,
5/16" long 1/4" long 1/4" long 3/8" long
Lg: Ferrite Choke, Q: 40281, 40282 Lg: Ferrite choke, Q: 40280
Z = 450 ohms Z = 450 ohms

L W



40280, 40281, 40282

TYPICAL 175 MHz AMPLIFIER

FILE NO. 68

P Q Q
125 mW Lo, R Cs, Lg 22 Cq Ly
:@_-)'L,FWT VAN, || .rﬂi—mm
Al
C
|
L3 Le
oY ng ,;t'cs Ls o
Cq Cal—— 7

W\ \l \

] - N

C3 C7 S

o o =
Ve Vee Vee
92LM-2149
Capacitors
Cy: 8-35 pF
Cz, 06, 010’ 024: 8-60 pF
C3, C7, C].I: 0.01 uF
C4, CB’ Clz' 1500 pF
Cg, CIO’ 013, 014, 023: 7-100 pF
C15: 1.5-20 pF
017, C18’ 019: 0.2 pF
020, 021, 022: 1500 pF
Inductors Turns  Wire ID Length
Size (in.) (in.)
P P
L 2 16 3/16  1/4 2w ©B 390
Lg, Ly, Lg: ferrite choke, Z = 4509 A ~
L3, L6’ L].l: 1 uH choke
Ly, 3 16 3/16 1/4
Lg 1-1/2 16 1/4 3/8 = ==
Lio 2 16 1/4 5/16 =
Lig, L1g, L4 (adjustable core) 31/2 16 1/4  3/8 as
L15, L1gs L7 2 18 1/8 1/8
Lig, L1g, Ligg 2 18 1/4 1/4 £ L
Qq: 40280
Qq: 40281
Q3-Qg: 40282
DIMENSIONS IN INCHES
92LM-2I50

Note: Driver and final supply voltages, Vee =185V

Fig. 4



FILE NO. 68

DIMENSIONAL OUTLINES

FOR TYPES 40281, 40282

FOR TYPE 40280

JEDEC T0-60 JEDEC TO-39
360 ) .370 MAX.
320 T 7 335 MIN.
DIA. DIA
215
185> .335 MAX.
110 -
090 L r
~, T f
260 MAX.
A\ ' 240 MIN.
1o
090 437 SEATING PLANE
424 )
;
DETAILS OF OUT- D D MIN.
INSULATION LINE IN THIS S 1
ZONE OPTIONAL
[ .200 3 LEADS
' ~ g2
04 X .
3PINS .833 DIA. ~ DIA.
(NOTE 1 - EAD
INSUL ATING
YELET
480 —_—
T - ) I 355 ;go
1 e .
3290 RADII
’ 135 007 MAX.
l -090 034 MAX.
I T T 028 MIN. 1\
! | 045 MAX.
' I 029 MIN.
| H 4 INDEX TAB 92CS-12742R)
10—32 UNF 24 |! | 453
THREAD ~~=|| ! 375
(NoTE2) 1y ! DIMENSIONS IN INCHES
1
I |
| |
1

92CS—12045R5

DIMENSIONS IN INCHES

40280, 40281, 40282

NOTE 1: The pin spacing permits insertion in any socket
having a pin-circle diameter of 0.200" and contacts which
will accommodate pins having a diameter of 0.035" min.,
0.045"max.

TERMINAL CONNECTIONS

Pin or Lead No.1 — Emitter (40280)
Emitter, Case (40281, 40282)

Pin or Lead No.2 — Base

Pin or Lead No.3 — Collector (40281, 40282)
Collector, Case (40280)

NOTE 2: The torque applied to a 10-32 hex nut assembled
on the thread during installation should not exceed 12 inch-
pounds.

NOTE 3: This device may be operated in any position.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.



RCA COMPUTER TRANSISTORS

40283

RCA-40283% is a double-diffused epitaxial
planar transistor of the silicon n-p-n type.

It features high breakdown voltages, low
saturation voltages, high power handling capa-
bility, and high switching speed over a wide range
of collector current. These features make the
40283 well suited for core-driver and line-driver
service in high performance computers and in other
critical industrial applications requiring con-
siderable output power.

The 40283 1s hermetically sealed in the compact
JEDEC TO-46 package and is designed to provide
very low thermal resistance. This construction
permits the device todissipate substantial amounts
of power internally in high-duty-facter or non-
saturating applications. These features make the
RCA-40283 desirable for military and space appli-
cations where small component size is an im-
portant consideration.

The 40283 provides virtually the same electrical
characteristics as the 2N3512 in a much smaller
package, without drastic reduction in dissipa-
tion capability.

AFormerly Developmental No. TA-2643.

SWITCHING SERVICE

Maximum Ratings, 4bsolute-Maximum Values:

Collector-to-Base Voltage, Vcpp. 60 max. volts
Collector-to-Emitter Voltage, Vcpg - 30 max. volts
Emitter-to-Base Voltage, Vppgg- 5 max. volts
Collector Current, I . C . limited by dissi-
Transistor Dissipation, Pp: pation
For operation with heat sink:
At case tem-] (up to 25°C) . . 2 max. watts
peratures* $ Eove 25°C) See Fig.1
For operation in free air:
At free-air to 25°C) . 0.4 max. watt
temperaturesg Eove 25°C) . SeeFig.l

Temperature Range:
Storage and Operating (Junction).
Lead Temperature (During soldering):

At distances not closer than
1/32" to seating surface
for 10 seconds max..

.-65 to+200 °c

. 265 max. °c

* Measured at center of seating surface.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

SILICON N-P-N
HIGH-VOLTAGE
TRANSISTOR

For Core-Driver Service
in Data-Processing Equipment

and other
Critical Industrial Applications

® Extreme compactness — Miniature hermetically sealed
T0-46 package
® Excellent power handling capability —
2 max. watts at Tg = 25°C
Typical Performance Characteristics:
® High gain-bandwidth product —
fr = 375 Mc
® Very low collector saturation voltages Vpp(sat) —
0.28 volt at Ig = 150 ma, Ig = 7.5 ma
0.45 volt at Ig = 500 ma, lg = 50 ma
® High switching speeds —
ton = 16 nsec at Ig = 150 ma
toff= 27 nsec at I¢ = 150 ma

® Low output capacitance —

JEDEC
TO-46

Cob = 5.8 Df
RATING CHART
CASE TEMPERATURE (Tg) R
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File No. 85

ELECTRICAL CHARACTERISTICS

40283

TEST CONDITIONS LIMITS
Free- DC DC DC DC 0C DC
ch o T Air _ Fre- c:llfgtor- 20"‘30.::"' Emrt’;er- Emitter |Collector| Base Type .
aracteristics |Symbols|Temper-|quency| to-Base |to-Emitter|to-Base Current | Current |Current Units
40283
ature Voltage | Voltage |Voltage
TFA f Ve VCE VEB Ig Ic Ig
oc Mc volts volts volts ma ma ma  |[Min. {Typ. |Max.
Collector Cutoff I 25 30 0.3 - - 0.5 pa
Current CEV 1 100 30 0.3 - | - |100] ga
Base Cutoff Current IBEV 25 30 0.3 - - 0.5 La
Collector-to-Emitter
Breakdown Voltage BVcro 25 50 0 301 - - |volts
Emitter-to-Base
Breakdown Voltage BVERO 25 0.1 0 > - - |volts
Collector-to-Base
Breakdown Vol tage BVcRo 25 0 0.01 60 | - - |volts
Collector-to-Emitter 150 7.5 - 10.28]0.4 | volt
t
Saturation Voltage |'CE&® | 25 500 50 | - lo.45] 1] volt
Base-to-Emitter v 150 7.5 - 10.82 1| volt
Voltage BE 25 500 50 - 11.16 volts
DC Forward-Current h *
Transfer Ratio FE 25 1 560 10 - -
Small-Signal
Forward-Current hte 25 100 10 50 2.5 )3.75| -
Transfer Ratio
Output Capacitance Cob 25 [0.14 10 0 - 5.8 10 pf
Turn-On Time
(Delay time + IB;= 15| _
rise time) ton 25 150 IB%=~15 16 | 30 | nsec
(See Fig.20)
Storage Time ~
(See Fig.21) Ats 25 150 Ig;= 15| - 17| 30 | nsec
Turn-0ff Time
(Storage time + IB;= 15| _
fall time) toff | 25 150 Irgl-_15 21| 45 | nsec
(See Fig.21)
*Pulsed conditions - Pulse duration < 400 usec, duty factor < 0.03.
TYPICAL DC BETA (hpg) CHARACTERISTICS
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON—EMITTER CIRCUIT, BASE INPUT.
FREE—AIR TEMPERATURE (Tpp)=25°C COLLECTOR—TO—EMITTER VOLTS (Vcg)=!
100 T T jun TT TT T
. - CTOR_To oo eSs s saases:
w \,\_E — 10 H
5 e ST
< 2 7
b3 " 6'\9 2 80 )\%3
= A <
[ A &) x
= w60 x | &
< ® 60
£o pan st ,
of 40 & 3o
F W\O‘ o 40
= \ t xx ]
g \ s
- 20 x
g u 20
8
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92CS—-12707

Fig.2

Fig.3
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40283

TYPICAL CAPACITANCE CHARACTERISTICS

INPUT (C ) OUTPUT (C.})
ob ib
FREQUENCY (f)=140 Kc FREQUENCY (f)=140 Kc .
FREE~AIR TEMPERATURE (TFp)=25°C FREE—AIR TEMPERATURE (Tgp)=25°C
8 t
'] w 5
gé’ 7 H gz) g 25
S 2&
og = &
&3 ]
a2 6H a O 20
oa <a
e | H e
238 pHH 54
5¢ s = 25 5
3 z
4 F 10
[ 5 10 15 20 25 0 1 2 3 4 5
COLLECTOR—TO-BASE VOLTS (Vcg) EMITTER—TO—BASE VOLTS (Vgg)
92CS-12704 92CS-12705
Fig.10 Fig.11
TYPICAL FALL-TIME (t§) CHARACTERISTICS
COLLECTOR-SUPPLY VOLTS (VGe)= 10 HH COLLECTOR-SUPPLY VOLTS (Vog)=10
COLLECTOR MILLIAMPERES (I¢) = 150 -t COLLECTOR MILLIAMPERES (I¢) = 300
sol X FREE-AIR TEMPERATURE (Tgp)=25°C 60[- FREE-AIR TEMPERATURE (Tgp) = 25°C
11
17 Py
IRSIERE -
8 so 8 s0 ?&‘\‘5’ N\
4 2 \)@ 1%
o A\ <] [SAREY
o o) o QT ==
8 O S i K% 8
8 40 o \O 8 40 LD o
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RATIO OF COLLECTOR CURRENT TO "TURN-OFF" BASE CURRENT (I¢/Ig,) RATIO OF COLLECTOR CURRENT TO "TURN-OFF" BASE CURRENT (Ic/Igy)
92Cs-12912 92Cs-12914
Fig.12 Fig.13

TYPICAL FALL-TIME (ty) CHARACTERISTICS

COLLECTOR-SUPPLY VOLTS (V) =10
COLLECTOR MILLIAMPERES (I¢)= 500
60| FREE-AIR TEMPERATURE (Tgp)= 25°C
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Fig.14

TYPICAL STORAGE TIME (ts) CHARACTERISTICS

COLLECTOR-SUPPLY VOLTS (V¢c) = 10
COLLECTOR MILLIAMPERES (I¢) = 150
eol] FREE-AIR TEMPERATURE (Tgp) = 25°C
123
g
S 50 TTIZ29
@ RS
@ W 15 0
3 SO 3C
g 40 0T RS T
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Fig.15



40283

TYPICAL STORAGE TIME (t_) CHARACTERISTICS

COLLECTOR-SUPPLY VOLTS (V) =10
COLLECTOR MILLIAMPERES (I¢)= 300
60| FREE-AIR TEMPERATURE (TFp) = 25°C
HER TS
g 17 Iﬂe“ |4‘\\
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RATIO OF COLLECTOR CURRENT TO "TURN-OFF" BASE CURRENT (Ic/Igy)
92CS-12911
Fig.16

TYPICAL “TURN-ON” TIME (t) CHARACTERISTICS

COLLECTOR-SUPPLY VOLTS (Vcc) = 10
"OFF" BASE-TO-EMITTER VOLTS [vgg (0ff)] = 0
FREE-AIR TEMPERATURE (Tgp) = 25°C

T
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Fig.18

TYPICAL RISE TIME (t,) CHARACTERISTICS

7OHH COLLECTOR-SUPPLY VOLTS (V¢e) = 10 HH-
| FREE-AIR TEMPERATURE (TFa) = 25°C IBPYY
60 O
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8 40 Q' .
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o
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RATIO OF COLLECTOR CURRENT TO "TURN-ON" BASE CURRENT (I¢c/Ig)
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CIRCUIT USED TO MEASURE TURN-ON TIME (t_ )

Vee=6.4V
(NOTE 2)

VouT (NOTE 4)

1000
OHMS

VIN
(NOTE 3)

= = 92CS-12730RI

Q = Type 40283

92CS-11752RI

NOTE |: ALL RESISTANCE VALUES HAVE % 1 PERCENT TOLER-
ANCE.

NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, |T MAY
BE NECESSARY TO CONNECT 25-uf DECOUPLING CAPACITORS
ACROSS THE POWER-SUPPLY TERMINALS FOR Vgc AND Vgg.

NOTE 3: INPUT VOLTAGE (V[N) OBTAINED FROMMERCURY—RELAY
TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50
OHMS. VN RISE TIME < 2 NSEC; PULSE DURATION > 150
NSEC; AND DUTY FACTOR < 2%.

NOTE 4: INPUT AND OUTPUT WAVE FORMS MONITORED BY MEANS
OF ASAMPLING OSCILLOSCOPE HAVING A RISE TIME <0.,5NSEC;
INPUT CAPACITANCE OF PROBE < 2.5 pf WITH SHUNT RESIS-
TANCE OF 1 MEGOHM,

Fig.20

File No. 85



40283

TYPICAL SMALL-SIGNAL BETA (h‘;e) CHARACTERISTICS

COMMON—EMITTER CIRCUIT, BASE INPUT. I gaEEy
FREQUENCY (f)=100 Mc T
FREE—AIR TEMPERATURE (Tgp)=25°C -
f ST
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92CS—12694

TYPICAL CUTOFF-CURRENT CHARACTERISTICS

TYPICAL BASE-TO-EMITTER VOLTAGE CHARACTERISTICS

4[] T
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Fig.6

TYPICAL SATURATION CHARACTERISTICS

COMMON—EMITTER CIRCUIT, BASE INPUT. |
COLLECTOR MILLIAMPERES (I¢)=500
BASE MILLIAMPERES (Ig)=50

o
o

[Vee (sat)]

o
kS

o
o

COLLECTOR—-TO-EMITTER
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Fig.8
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CIRCUIT USED TO MEASURE TURN-OFF TIME ()
AND STORAGE TIME (t,)

Vee=6.4V
(NOTE 2)

VouTt (NOTE 4)

olpt

VIN
(NOTE 3)

92CS-12729RI

177V

6.3V

92CS-11754RI

NOTE 1:
ANCE.
NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY

BE NECESSARY TO CONNECT 25-uf DECOUPLING CAPACITORS
ACROSS THE POWER-SUPPLY TERMINALS FOR Vcc AND Vgg.

NOTE 3: INPUT VOLTAGE (ViN) OBTAINED FROMMERCURY—RELAY
TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50
OHMS. VN RISE TIME < 2 NSEC; PULSE DURATION > 150
NSEC; AND DUTY FACTOR < 2%.

NOTE 4:
OF ASAMPLING OSCILLOSCOPE HAVING A RISE TIME <0.5NSEC;

INPUT CAPACITANCE OF PROBE < 2.5 pf WITH SHUNT RESIS-

TANCE OF 1 MEGOHM.
Fig.21

Q = Type 40283

ALL RESISTANCE VALUES HAVE + 1 PERCENT TOLER-

INPUT AND OUTPUT WAVE FORMS MONIT.ORED BY MEANS

DIMENSIONAL OUTLINE JEDEC No.TO-46

230" MAX. je——

.209" MIN.
DIA.
495" MAX.1¢—
178" MIN.
DIA. }
.085" MAX.

—_—
—
.040" MAX.
1_ 065" MIN._/ SCATING

] .

800 3 LEADS
. .019" MAX.
012" min. DA
(NOTE 1)
J00"fe—
> [«.050
INSULATION
Ao
INDEX e ¥
TAB _ 3 1\Y.050" 00"
(NOTE 3) F— /> § (NOTE 2)
45°
W 4
B
.046" MAX.
.036" MIN. ——(NOTE 4)
92CS-11225RI

NOTE J: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
ZONE BETWEEN 0.050" AND 0.250" FROM THE CASE SEAT.
FROMO0.250" TO THE END OF THE LEAD, A MAXIMUM DIAMETER
OF 0.021" IS HELD. OUTSIDE OF THESE ZONES, THE LEAD
DIAMETER IS NOT CONTROLLED.

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE
0.054" + 0.001" — 0.000" BELOW CASE SEAT TO BE WITHIN
0.007" OF THEIR TRUE LOCATION RELATIVE TO MAX. WIDTH
TAB AND TO THE MAXIMUM 0.230" DIAMETER MEASURED WITH
A SUITABLE GAUGE. WHEN GAUGE 1S NOT USED, MEASUREMENT
WILL BE MADE AT CASE SEAT.

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY.

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM — 0.048"
MAXIMUM AND WILL BE DETERMINED BY SUBTRACTING
DIAMETER A FROM DIMENSION B.

TERMINAL DIAGRAM (Bottom View)

BASE

COLLECTOR,

EMITTER

CASE




- 40290-40292

‘SIICON NN “overay” TRANSISTORS

epitaxial planar transistors of the
silicon n-p-n type. They employ an
"overlay" emitter electrode design and

are intended for low-voltage, high-power .
output, amplitude modulated, VHF Class-C Ampl'h’de MOdUIated'

amplifier service.
VHF Class-C Amplifier

High Power Output,

The voltage ratings for these transis-
tors include RF voltage breakdown charac-

teristics necessary to assure safe transis- Service in Aircraft,

tor operation with high RF voltages on

the collector; a condition normally Military, and Industrial
encountered in amplitude-modulated

Class-C amplifiers. Communications Equipment

RF SERVICE
Maximum Ratings, Absolute-Maximum Values:

40290 40291 40292
COLLECTOR-TO-EMITTER
VOLTAGE:
With Vpp = -1.5volts,
V, 1ts
CEX - - -+« « - . . 50 50 50 vo
At £ = 100 Mc,
VCEV(RF)' . . .« . <« 90 90 90 volts
EMITTER-TO-BASE 40290 40291,40292
VOLTAGE, Vgpy. - - . - 4 4 4 volts
COLLECTOR CURRENT, Ic. . 0.5 0.5 1.25 amperes
TRANSISTOR
DISSIPATION, Pr:
At case temperatures
up to 25° C. . . . . 7.0 11.6 23.2 watts FEATURES
At case temperatures

above 25° C. . . . . Derate linearly to 0 watts
at 200° C

JEDEC TO-39 JEDEC TO-60

e Hi i - .
TEMPERATURE RANGE: Hl'g!1 carrier output power as 135 Mc Class-C am
Storage. . . . . . . . 65 to 200°C plifier with 12.5 volt collector supply voltage
Operating (Junction) . -65 to 200°C 40290 — 2 watts (min.) OfPIN = 0.5 watt
PIN OR LEAD TEMPERATURE 40291 — 2 watts (min.) at Py = 0.5 watt

(During soldering): — . ‘ -
At distances > 1/32 40292 6 watts (mm-) at PlN 2.0 watts

frominsulating wafer ® 100% testing of all transistors performed to assure

(TO-60 package) or excellent upward modulation characteristics
from seating plane

(TO-39 package) for e High collector efficiency at 135 Mc
10 seconds maximum . 230 °c e Allelectrodes isolated from case (40291 and 40292)

R A D Io Co R Po R AT l o N O F A M E R |C A Trademark(s) ® Registered Printed in U.S.A.

Marca(s) Registrada(s) 40290_40292 5/66
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Reprinted from 40290-40292 3/65




FILE NO. 70

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) =259 C

40290-40292

AN
TEST CONDITIONS LIMITS ' -
)/
DC DC DC
Characteristic Symbol |{Collector | Base Current L;ngp;o ngp:‘ Jg;;z Units
Volts [Volts|(Milliamperes)
Veg | Vee | VBe | e | !B | !¢ [Min.|Max. | Min.|Max. | Min.|Max.

Collector Cutoff Current Icro 15 0 - | 100 - | 100 - | 250 pa

. 0.1 0 4.0 - 4.0 - - - |volts
Emitter-to-Base Breakdown Voltage BVERD 0.25 0 ) ) ) ) 2.0 - |voles

-1. a - - - 1t

Collector-to-Emitter BVeEx L9 200 @b 5Ob = p—

Breakdown Voltage Vegy(RF) -2 50 190 i %0 ) R T Yol

CEV -2 100 - - | - - |o®] - |volts

Real Part of Common-Emitter hie 12.5 100 | 12 (typ.) | 12 (typ.) - - ohms

Input Impedance (At f = 135 Mc) (real) 12.5 s0| - | - | -] - [6.5 (typ.)| obms
RF Carrier Power Qutput:

As Class-C Amplifier, PouT 12.5 2.0%] - |2.0¢| - |6.0d] - |watts

(At f = 135 Mc)

. . 12.5 100 [500 (typ.)|500 (typ.)| - | - Mc
Gain-Bandwidth Product fT 12.5 400 - _ _ - 300 (typ.) Mc
Collector-to-Base Capacitance

12.5 0 - 17 - 17 - 30 f
(At £ = 1 Mc) Cob |12 P
Collector-to-Case Capacitance Cg - - - 16.0 - 16.0 pf
Thermal Resistance
- - 1 - . oC
(Junction-to-Case) SJ'C 25 3 7.5 /v
8 pulsed through an inductor (25 mh); BBE = 39 ohms; duty factor = 50%. € For PyN=0.5w; minimum efficiency = 70%.
At frequencies of 100 Mc or higher. For Pyy=2.0w; minimum efficiency =70%.
RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST
(135-Mc Operation)
Q = 40290, 40291 Q = 40292
C1'C3 = 3-35 pf C1'C3 = 3-35 pf
C,.Cy = 8-60 pf C,.Cy = 8-60 pf PIN Pout

Cg = 1000 pf Cg = 1000 pf (Zg=50 OHMS) (Z =50 OHMS)

Cg = 0.02 pf Cg = 0.02 uf - 2 k,

L1 = 3 turns No.16 wire, L1 = 3 turns No.16 wire, L

5/16" 1D,5/16" 1ong 5/16" 10,5/16"long
L2 = Ferrite choke, L2 = wire wound resistor, = =
Z = 450 ohms R = 2.4 ohms

L, = 3 turns No.18 wire, L, =1 turn No.16 wire,

3 1/4" 1D, 5/16" Tong 3 5/16" 1D, 1/8"long

Lll = 5 turns No.16 wire, Lu = 4 turns No.16 wire,

7/16" 1D, 5/8" long 7/16" 1D, 3/8" long 92¢5-13098
e/




40290-40292 FILE NO. 70

AMPLITUDE-MODULATED AMPLIFIER
135-Mc Operation, Carrier Power =2 watts minimum, Bandwidth = 5%

3-35 pf TYPE

Cl' CBI . C3 4%2"90 L7
CyrCysCg = 860 P
7:(: = 0.03 /.l.f
C8'C10 = 1000 pf

L1 = 3 turns No.16 wire,
1/4" 1D, 1/4" long

5 Ferrite choke,
Z = u50 ohms

3 RF choke, 1.5 uh

—
—
i

-
n

Ly = 4 turns No.16 wire,
1/u" 1D, 3/8% long
= . R, WSR TO
L6 = 3 turns No.18 wire, R, = 220 ohms ODULATOR
3/16" 1D, 3/8" long 1 e
L, = 5 turns No.16 wire, R, = 180 ohms SRRz Vec=12.5
3/8* 1D, 1/2" long SR = 1N2858 92Cs-13093

AMPLITUDE-MODULATED AMPLIFIER
135-Mc Operation, Carrier Power =6 watts minimum, Bandwidth = 5%

€4:C5:C5:Cq = 3735 pf

CprCyrCgrCg = 860 p:
C ’C :C = 0.0
9'C117C13 3p P out
Clo,clz,c14 = 1000 pf 6 WATTS
L1,L9 = 3 turns No.16 wire,
/4" 1D, 1/u" long
LZ,L5 = Ferrite choke,
Z = U450 ohms
L3 = RF choke, 1.5 uh
Lysly = 4 turns No.16 wire, A4 L £ L
1/un |D' 3/8" ‘]Ong - - - -
|L.6 _ R'i:r:hvx?oken'd ll':s)ii:or R% %SR “g MODUCATOR
=W u ’ =
8 R = 2.4 ohms Rl = 220 ohms
Lo = 5 turns No.16 wire, R, = 180 ohms SR Rz Vec#12.5
3/8" ID, 1/2" long SR = 1N2858 92¢5-13094
AMPLITUDE-MODULATED AMPLIFIER
135-Mc Operation, Carrier Power = 10 watts minimum, Bandwidth = 5%
cl’CB’CS’C9 = 3-35 pf l_840292 3
Cg1 CarCgrCag = 9760 BT 2
C7’C8 = 1.5—20fp TYPE
Cy1:Cy5:Cpg = 0.03 4 cs 40250 c L

= 3
CiprCyyrCyg = 1000 pf P 40290 3 40291

3,
IN c
= . i ioomw ! b
R R Mt A l" l" te ( gro

Pout
10 WATTS

LZ’LS = Ferrite choke, ; Co
Z = 450 ohms =L = =L
L, = RF choke, 1.5 uh = = = Ciz) Lsg Calq L7 c,# =
Lu = 4 turns No.16 wire, ’
1/4" 1D, 3/8" long | = = 1& = Cs| =
LgrLy = RF choke, 1.0 4 a
8"'9 = 3 turns No.16 wire, = ==
1/4" 1D, 3/8" long
L., = 1 turn No.16 wire, - Ry SR |E MQDULATOR
10 5/16" 1D, 1/8" long R1 = 33 ohms % % I
Ly, = ¥ turns No.16 wire, R, = 36 ohms SR R2 Veee13.5

3/8" 1D, 1/2" long

w
o)
]

1N2858 92CS-13095
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DIMENSIONAL OUTLINE DIMENSIONAL OUTLINE
FOR TYPE 40290 . FOR TYPES 40291 & 40292 p
JEDEC T90-39 JEDEC TO-60 ,‘
.370 MAX. -
.335 MIN. . . _.ggg sl
DIA .
DIA.
.335 MAX. .215
305 MIN. ]
DIA.
; —
100 ‘ |
MIN. 260 MAX.
1_f— 240 MIN.
-L(r,L )} J,szAnNG PLANE
009 TO ]
125 .} U U U Kn?u
DETAILS OF OUT— D D :
LINE IN THIS
ZONE OPTIONAL
.200 3 LEADS
Ol Min,
046
. DIA. 3PINS ‘530 DIA.
LEAD ’ (NOTE 1) ﬂ ﬂ_—‘
INSULATING
EYELETS V
y % | | .480
ﬁo T J J \355
QUTSIDE -
oo a0 4
007 MAX. . 28 s
034 MAX. L .090
028 MIN. 1 T
045 MAX. i '
029 MIN. i !
INDEX TAB 92Cs-12742 : :
camal
Dimensions in Inches oD i : ~
I ! (
P \
NOTE 1I: THIS ZONE IS CONTROLLED FOR AUTOMATIC ¢ y
HANDLING. THE VARIATION IN ACTUAL DIAMETER
WITHIN THE ZONE SHALL NOT EXCEED 0.010". . . R
Dimensions in Inches 92CS—12045R5

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN
THE ZONE BETWEEN 0.050" AND 0.250" FROM THE SEATING
PLANE. BETWEEN 0.250" AND 1.5", A MAXIMUM OF  NOTE |:

0.021" DIAMETER 1S HELD. OUTSIDE OF THESE ZONES  SockeT HAVING A PIN-CIRCLE DIAMETER OF 0.200" AND

THE LEAD DIAMETER IS NOT CONTROLLED. CONTACTS WHICH WILL ACCOMMODATE PINS HAVING A
NOTE 3: MEASURED FROM MAXIMUM DIAMETER OF THE  DIAMETER OF 0.035" MINIMUM, 0.045" MAXIMUM.

THE PIN SPACING PERMITS INSERTION [N ANY

ACTUAL DEVICE. NOTE 2: THE TORQUE APPLIED TO A 10-32 HEX NUT
NOTE 4: LEADS HAVING MAXIMUM DIAMETER (0.019") ASSEMBLED ON THE THREAD DURING INSTALLATION SHOULD
MEASURED IN GAUGING PLANE OF 0.054" + 0.001" = 0.000" NOT EXCEED 12 INCH-POUNDS.

BELOW THE SEATING PLANE OF THE DEVICE SHALL BE NOTE 3:

OPERATED IN ANY POSITION.
WITHIN 0.007" OF THEIR TRUE LOCATIONS RELATIVE THIS DEVICE MAY BE POSITI

TO A MAXIMUM-WIDTH TAB. NOTE 4: ALL ELECTRODES ISOLATED FROM CASE:
TERMINAL DIAGRAM TERMINAL DIAGRAM
BASE BASE
emiTTER (I COLLECTOR
EMITTER COLLECTOR,
CASE
(Bottom View) (Bottom View)

Information furnished by RCA is believed to be accurate and re- ! |
liable. However, no responsibility is assumed by RCA for its use; N T
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.




Fr Nerospace and Miftary Appcations

RCA-40294 is an ultra-high-reliability double-dif-
fused, epitaxial planar transistor of the silicon NPN
type for low-noise amplifier, mixer, and oscillator appli-
cations at frequencies up to 500 MHz (common-emitter
configuration), and up to 1200 MHz (common-base con-
figuration).

This transistor is electrically and mechanically
like RCA-2N2857, but is specially processed, precon-
ditioned, and tested for critical aerospace and military
applications.

The 40294 utilizes a hermetically sealed JEDEC
TO-72 package. All active transistor elements are
insulated from the case, which may be grounded by
a fourth lead in applications requiring shielding of
the device.

The curves of Typical Characteristics shown in
the technical bulletin for RCA-2N2857 also apply
for RCA-40294.

Maximum Ratings, Absolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE, VcBO - -
COLLECTOR-TO-EMITTER VOLTAGE, VCEQ 15 max. \Y%

30 max. A%

EMITTER-TO-BASE VOLTAGE, VEBO. . - - - 2.5 max A%
COLLECTOR CURRENT, Ic. o v v v v o v v v o 40 max. mA
TRANSISTOR DISSIPATION, Pp:
For operation with heat sink:
At case tem- J upto 25°C. . ..o o v oo v o 300 max. mW
peratures* above 25°C ... ... Derate at 1.72 mW/°C
For operation in free air:
At ambient | upto 25°C............ 200 max. mW
temperatures | above 25°C ... ... Derate at 1.14 mW/°C
TEMPERATURE RANGE:
Storage and Operating (Junction) . . . .. ... -65 to +200 °C
LEAD TEMPERATURE (During soldering):
At distances = 1/32 inch from
seating surface for 10 seconds maximum. . . . 265 max. °C

* Measured at center of seating surface.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

ULTRA-HIGH-RELIABILITY
SILICON N-P-N EPITAXIAL

PLANAR TRANSISTOR

For UHF Applications
in Critical Aerospace
and Military Equipment

JEDEC
TO-72

Features

e Meets performance requirements of TX2N2857 MIL-S-
19500/343 USAF, 7 March 1966

® Extra-rigorous control and inspection of all parts,
materials, and internal assemblies before sealing

e 100% thermal and mechanical preconditioning after
sealing

e complete electrical and meckanical QUALITY CON-
FORMANCE test program

e 100% RELIABILITY ASSURANCE testing
e 100% PERFORMANCE-REQUIREMENTS testing
e 100% Noise Figure and Power Gain Tests at 450 MHz

e high gain-bandwidth product -
fT = 1000 MHz min.

e very low Device Noise Figure —
Y g

NF = 4.5 dB max. at 450 MHz

e high power gain as neutralized amplifier —
Gpe = 12.5 dB min. at 450 MHz for circuit
bandwidth of 20 MHz

® high power output as uhf oscillator —

Po = 30 mW min. at 500 MHz

o low collector-to-base time constant —
rp'Cc = 15 ps max.

RADIO CORPORATION OF AMERICA  rodemarkis) ® Resistered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A. 12-66

Marca(s) Registrada(s) Supersedes issue dated 6-66




File No.202

LOT
FROM
SEALING

100%

PRECONDITIONING
(SEE TABLE 1)

100%

FACTORY

™ ELECTRICAL

CLASSIFICATION
TESTS

SEALING

1

TWO 100% INSPECTIONS
OF PELLET ASSEMBLIES
AND SHELLS PRIOR
TO SEALING

WAFER SELECTION
AND 100%
PELLET INSPECTION

GROUP A VISUAL
EXAMINATION AND

ELECTRICAL TESTS
(SEE TABLE 11)

GROUP B
MECHANICAL,
ELECTRICAL, AND
LIFE TESTS
(SEE TABLE 1))

LOT
(AWAITING
COMPLETION
OF GROUPS
A&B
TESTS)

SERIALIZE

-

100%

RELIABILITY
ASSURANCE
TESTS
(SEE TABLE 1V)

Fig.1- High-Reliability Testing Process Flow Diagram

TABLE |

100% PRECONDITIONING

100%

PERFORMANCE

REQUIREMENTS
TESTS

(SEE TABLE V)

40294

BEFORE FACTORY, QUALITY, RELIABILITY-ASSURANCE AND PERFORMANCE REQUIREMENTS TESTS

STABILIZATION BAKE

TEMPERATURE CYCLING
(PER MIL-STD-750 METHOD 1051, COND. C)

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

48 hours minimum at 200° C

5 complete cycles from -65° C to +2000 C, each including
15 minutes at -650 C, 15 minutes at +2000 C, and 5 minutes at 250 C
HELIUM-LEAK TEST (PER MIL-STD-202, METHOD 112 COND. C, PROC.IIIA). . . . Leakage may not exceed 10-8 atm cc/s
BUBBLE TEST (PER MIL-STD-202, METHOD 112 COND. A) 1500 C minimum, 1 minute, ethylene glycol

CONSTANT-ACCELERATION (CENTRIFUGE) TEST (PER MIL-STD-750, METHOD 2006). . 20,000 G’s; Y1 plane, 1 minute




40294 File No.202

TABLE n
GROUP A TESTS
( TEST CONDITIONS LIMITS
- Lot Am- DC
Toler ch L MIL-STD | pient | Fre-| D€ | collector-|  DC pc | pC
Sub- ance or_arcferusnc Symbol 750 Tem- | auen- to gc or- to- Collector| Emitter | Base RCA Unit
group | Per est Yy Reference | pera.| ©Y \;" ase Emitter Current | Current | Cur-| 40294 nits
Cent Test ture f %“uge Voltage Ic IE rent
Dgfeci- Method TA CB VCE IB
tve °C | MHz v v mA mA mA | Min.| Max.
1 5 \E/isua.l un.d Mechanical o 2071 e __ __ . L . U R
xamination
Collector- 3036
Cutoff IcBO | Bias Condi-| 25+3 | —— 15 0 ——| 10 | nA
Current tion D 1
Collector- 3041 i
Cutoff lcgs |Bias Condi-| 25:3 | - 16 —— 1100 | nA
Current tion C
Collector-to-Base 3001
Breakdown BVcpo| Test Condi-[ 25:3 | —— 0.001 0 30 | —— v
Yoltage tion D
Collector-to-Emitter BV 3011
Breakdown S O Test Condi-| 25:3 | —- 3* 0 |15 - | v
Voltage sus tion D
2 3 Emitter-to-Base 3026 i
Breakdown BVEBO| Test Condi-| 25+3 —= 0 -0.001 25| —= \%
Voltage tion D
Base-to- 3066
Emitter VBg | Test Condi-| 25:3 [ —— 10 1T |- 1 v
Voltage tion A
Collector-
to-Emitter VCE 3071 25:3 | —— 10 1 {——|oal v
Voltage
Static Forward '
Current-Transfer hFge 3076 25:3 | -— 1 3 30 | 150
Ratio
Small-Signal Power
- Gaina (See Fig. 2 Gpe 25+3 | 450 6 1.5 12.5| 19 dB
( ' for Test Circuit)
gevice Noise Figure®:
enerator Resistance
(Rg) = 50 ) (See NF 25+3 | 450 6 1.5 —— | 4.5 | dB
Fig. 3 for Test Circuit
}éeusured Noise Figure
enerator Resistance -
3 10 RG = 500) (See Fig.3 NF 25+3 450 6 1.5 5.0 dB
for test circuit)
Collector-to-Base Time|
Constanta (See Fig. 4 r,1Ce 25+3 | 31.9 6 -2 4 15 ps
for Test Circuit)
Oscillator Power
Output P +3 1
(See Fig. 5 for o 25+3 12500 10 -12 30 | —— | mW
Test Circuit)
Collector-to-Base ¢ 20.1
Feedback Capacitance Ceb 25:3 | 4 10 0 - 1 PF
Static Forward Current
Transfer Ratio hgge 3076 553 —— 1 3 10 | —=
(Low Temperature)
Collector-Cutoff 3036 0
Current (High Icgo |Bias Condi- 150+5 - 15 0 — | 1 LA
4 10 Temperature) tion -
Small-Signal, Short
Circuit Forward Cur- hfe 3206 25+3 | 0.001 6 2 50 | 220
rent-Transfer Ratioa
Magnitude of Small-Signal,
Short-Circuit Forward | h ’ 3206 25:3 | 100 6 5 10 19
Current Transfer Ratioh fe

* Pulse Test

A Lead No. 4 (Case) Grounded

@ Device noise figure is approximately 0.5 dB lower than the measured noise figure.
The difference is due to the insertion loss at the input of the test amplifier and
the contribution of the following stages in the test setup.

" o
(/  Three-terminal measurement with emitter and case leads guarded.
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TABLE 1l
GROUP B TESTS
INITIAL AND ENDPOINT
CHARACTERISTICS TESTS
Lor RCA-40294
MIL-STD | ¢, Charac- | MIL-STD Test Initial End Point ;
Subgroup) Test 750 ;e:arcu::: teristic 750 Condeifions Valuves Values Units
Reference Defective Test Reference
% Min. [Max. Min.|Max.
PHYSICAL DIMENSIONS
1 (See Dimensional Out- 2066 20 - - - -] - -—|--
line Drawing on page 7)
SOLDERABILITY 2026
Solder Temp. = 260+5°C]| T =25:30C
I =25¢
TEMPERATURE- CBO 3036D _ — | 10 --1 10 nA
CYCLING TEST 1051 Vep=15V
(Condition C)
THERMAL-SHOCK TEST: 1056
2 Tmin =0tg OC Tes" Condid 10 TA =25:39C
T, .= 10010 oC tion A h 3076 |Vce=1V 30 150 | 30 | 150
max -5 FE Ic=3mA
MOISTURE-RESISTANCE 1021
TEST
SHOCK TEST:
NON-OPERATING
ISOIO G's, o.hs ms 2016 |
5 blows each in X7, CBO TA =25:3°C
Y1, Y2, and Z1 planes A - ——1 10 -1 10 nA
30360 |y ooy
VIBRATION FATIGUE
3 | TEST: NON-OPERATING 2046 10
60 +20 Hz, 20 G's TA =25:3°C
VIBRATION VARIABLE. 500 3076 Veeg=1V 30 |150 30 | 150
FREQUENCY TEST heg Ic=3 mA
CONSTANT-ACCELERA-[ 0.
TION TEST: 20,000 G's
MIL.STD
. 202
Helium |Method112 108 | o
2036 Leak [Condition C il - cm®/s
4 ;ESR{_MNAL STRENGTH Test Condi- 20 Test Procedure
tion E 1A
MIL-STD _1800
Bubble | 262 | TA=150°C
Test CondAition 1 minute
| 2036D T A =25:3°C T 10 A
036 _ - - n
SALT-ATMOSPHERE CBO vee=15V
5 TEST 1041 20
TA =25:30C
hee | 3076 Vee=1V 30( 150 | 30 | 150
Ic=3 mA
TA =25:3"C
e U n
HIGH-TEMPERATURE IcBo | 30360 Vep=15V 10 2 A
] |6IFEERTEST ()NON- " 7%
PERATING): 1031 =7%
T =200:10:C TA =25:3°C
Duration=1000 hrs. hee | 3076 Vegs1 V 30| 150 24| 180
Ic=3 mA
STEADY-STATE OPERA- | T A=25:3°C _
TION LIFE TEST: CBO | sosp |~ sy || - nA
; %ommon-ﬂosce Circuit 102 A= 7% CB=
=25+3° 6 =17 -
v&i35s v TA =25:3°C
PT=200 mW hee | 307 Vce=1V 30 | 150 24 | 180
Duration=1000 hrs. 6 Ic=3 mA

40294
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TABLE IV

100% RELIABILITY ASSURANCE TEST
THE CUMULATIVE REJECTS OF TABLES IV AND V SHALL NOT EXCEED 10% OF THE LOT

INITIAL AND ENDPOINT CHARACTERISTICS TESTS

100% PERFORMANCE REQUIREMENTS TESTS
THE CUMULATIVE REJECTS OF TABLES IV AND V SHALL NOT EXCEED 10% OF THELOT

MIL-STD
Test 750 Characteristic RCA-40294 MI%';JD Test
Reference Test Initial |Endpoint Reference Conditions
Value Value
POWER BURN-IN: _ 3036 TA =25:30C
Common-Base Circuit Alcgo 10 max. | A= £5 Bias Condi- VA =15V
= o nA nA tion D ce
TA =25:3°C
1026 - o
vVeB=12.5:0.5V 30 min TA =25:3°C
PT=200 mW Ahgg 150 max A=t15% 3076 Vce=1V
Duration=340 hours * Ic=3 mA
TABLE V

TEST CONDITIONS LIMITS
MIL-STD . DC DC DC DC
Test Symbol 750 Ambient |Fre- Collector-[Collector- | Col- Emit- DC RCA Units
Y Tempera-|quen- Base
Reference ¢ P < to-Base [to-Emitter | lector ter Current| 40294
ure Y Voltage | Voltage Current | Current
TA f VcB VCE Ic 13 g
oC MH z v v mA mA mA  |[Min. | Max.
3036
Collector-Cutoff Icg | Bias Condi-{ 25:3 |-- 15 0 -——| 10 | A
urrent tion
3041
Collector-Cutoff ; i N o __ nA
Corrent IcEs Bn:fcisos%?dl 25:3 16 100
3001
Collector-to-Base ~ o —_ v
Breakdown Voltage BVcBO Te'sifor(,:o;dl 25+3 0.001 0 30
) 3011
Collector-to-Emitter | BYCEOQ | Test Condi-| 25:3 . 3 0 15 | —— \"
Breakdown Voltage (sus) tion D -
Emitter-to-Base T 3036 di 2 0 0.001 2.5 v
Breakdown Voltage BVeEBO e'sitoncs\ " 5:3 - ) . -
. 3066
Base-to-Emitter VBE | Test Condi-| 25:3 |—- 10 1 S v
Voltage tion A
Collector-to-Emitter . . — 1| 0.4
Voltage VcE 3071 25+3 10 1 v
Static Forward
Current=Transfer hFE 3076 2513 - 1 3 30 | 150
Ratio
Device Noise
Figurea: Generator
Resistance (Rg)=50 NF - 25:3 1450 6 1.5 —-—| 4.5 dB
Ohms (See Fig. 3
for Test Circuit)
Measured Noise
Figure Generator
Resistance Rg = NF 2513 | 450 6 1.5 -=1| 50 dB
50() (See Fig.3
for test circuit) A
Visual Examination
sJEn’:;eer"i%l-)Power Examine leads, header, and shell for visual defects.
Magnification

* Pulse Test
4 Lead No. 4 (Case) Grounded
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40294

0.3-5 A~
(NOTE 1)

- »| Ble =
Colp = (NOTE 2)
A

L
Viv (NOTE 2) 500

500 ci7508

Rg=508 = =

= %®1/2 TURN, No.I6 WIRE; LOCATED

/4" FROM AND PARALLEL TO L2
EIOOO

I Ve

RESISTANCE VALUES IN OHMS.
CAPACITANCE VALUES IN pF.

92CS—I2140RI

Q = RCA Type 40294

NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT
A 450-MHz SIGNAL GENERATOR (WITH Rq = 50 OHMS) TC
THE INPUT TERMINALS OF THE AMPL[FIECJR ) CONNECT
A 50-OHM RF VOLTMETER ACROSS THE OUTPUT TERMI-
NALS OF THE AMPLIFIER. (C) APPLY VEE, AND WITH THE
SIGNAL GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM
THE AMPLIFIER, TUNE Cj, C3, AND C4 FOR MAXIMUM
OUTPUT. (D) INTERCHANGE THE CONNECTIONS TO THE
SIGNAL GENERATOR AND THE RF VOLTMETER. (E) WITH
SUFFICIENT SIGNAL APPLIED TO THE OUTPUT TERMI-
NALS OF THE AMPLIFIER, ADJUST C2 FOR A MINIMUM
INDICATION AT THE INPUT (F) REPEAT STEPS (A), (B),
AND (C) TO DETERMINE IF RETUNING IS NECESSARY.

NOTE 2: L] & L2-SILVER-PLATED BRASS ROD, 1-1/2"
LONG x 1/4" DIA. “ INSTALL AT LEAST 1/2" FROM NEAR-
EST VERTICAL CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE
[EEDCSZOLLECTOR LEAD FROM THE EMITTER AND BASE

Fig. 2 - Neutralized Amplifier Circuit Used to Measure 450-MHz Power Gain and Noise Figure for RCA-40294

PULSED POWER SUPPLY FOR NOISE SOURCE

* 3
UHF NOISE SOURCE 450 - MHz 450- MHz NOISE FIGURE
(HEWLETT-PACKARD 50- €} RF AMPLIFIER RF AMPLIFIER 60-MH (MEASURED WITH
. ——1 10-DB | —P o AND —b “MTZ L HEWLETT-PACKARD
TYPE 349A (SEE FIG. 2 450/390 MH IF AMPLIFIER v
EQUIVALENT) PAD FOR CIRCUIT) z
OR MIXER OR EQUIVALENT)
a
390- MHz
OSCILLATOR
(HEWLETT-PACKARD
TYPE 608C
OR EQUIVALENT)

Fig.3 - Block Diagram of 450-MHz Noise-Figure Test Circuit for RCA-40294
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NOTE: Careful shielding must be used between input and out-
put to keep signal feed-through to an absolute minimum.

| =
Q' ! ﬂ i‘ o l PROCEDURE:
10kQ L

319 MHIASTEG’;AL 2 W RF VTVM 1. Before inserting the transistor in the test fixture, connect
(GfENvEEETqr— 0.02uF | (HF-TYPE) T$300NT0N a short circuit between the collector and emitter terminals

PACKARD ) EQFL,JEIVE:__E%?? of the fixture and adjust the 31.9-MHz input for 0.5 V RMS
TYPE 606A os)z WITH at the emitter terminal.

EQUIVALENT UNTERMINATED .

0.002uF (_tl_ PROBE 2. Remove the short circuit between the collector and emitter

terminals of the fixture, insert the transistor to be tested,

= and adjust VCC and VEE for VCR = 6V, IC = 2 mA.

-VEE 92¢5-14465 3. Read r C. on rf-voltmeter scale (rp! Ce in picoseconds = 10
times meter indication in millivolts) (1 millivolt = 10 pico-
Q = RCA Type 40294 seconds).

Fig.4 - Collector-to-Base Time Constant Measurement Circuit

250

<—————— 3 TURNS No. |6
250 WIRE 3/8" 0.D.
x 1=1/4" LONG

CAPACITANCE VALUES IN pF.

+Vee

92CS—1214IR|

Q = RCA Type 40294
Fig.5 - Oscillator Circuit Used to Measure 500-MHz Power Output for RCA-40294

DIMENSIONAL OUTLINE

JEDEC 70.72 TERMINAL DIAGRAM
Bottom View
230 MAX.
209 MiIN.
DIA. LEAD 1-EMITTER
19! .
7 b‘.':fﬂl r_ LEAD 2 — BASE
DIA.
A LEAD 3 - COLLECTOR
-1
210 MAX LEAD 4~ CONNECTED
170 MIN. TO CASE
r 4 lSEATING PLANE
U 030 MAX.
NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
4 LEADS ZONE BETWEEN 0.050™ AND 0.250" FROM THE SEATING PLANE.
o7 1992 pia. FROM 0.250" TO THE END OF THE LEAD A MAXIMUM DIAMETER
(NOTE 1) OF 0.021" IS HELD. OUTSIDE OF THESE ZONES, THE LEAD
DIAMETER IS NOT CONTROLLED.
F NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE
0.054" + 0.001" — 0.000" BELOW SEATING PLANE TO BE
050 WITHIN 0.007" OF THEIR TRUE LOCATION RELATIVE TO MAX.
Ay WIDTH TAB AND TO THE MAXIMUM 0.230"™ DIAMETER MEASURED
|\ Y100 WITH A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASURE-
B AN NOTE 2) MENT WILL BE MADE AT SEATING PLANE.
¥ NOTE 3:  FOR VISUAL ORIENTATION ONLY.
ROALU NOTE 4:  TAB LENGTH TO BE 0.028" MINIMUM — 0.048"
046 Max. ore 4 MAXIMUM, ANDWILL BE DETERMINED BY SUBTRACTING DIAMETER
036 MIN. 92CS-12817 A FROM DIMENSION B,

-7 -



RCA-40294

ULTRA-HIGH-RELIABILITY
SILICON NPN TRANSISTOR
FOR UHF APPLICATIONS

#



Fnr Aerospace aml Military Applications

RCA-40295 is an ultra~high-reliability double-dif-
fused, epitaxial planar transistor of the silicon npn type, U LTRA-H IGH- Mi
for critical amplifier and mixer applications at fre- e
quencies up to 200 MHz and oscillator applications up RELIAB"-ITY SILICON 1{ 1
to 500 MHz. f }* !‘k

The 40295 is electrically and mechanically like the N-P-N EPITAX IAL a
RCA-2N2708, but is specially processed, preconditioned, T0.72
and tested for aerospace and military applications. PLAN AR TR ANS'STOR

The 40295 utilizes a hermetically sealed JEDEC
TO-72 package. All active transistor elements are oy
insulated from the case, which may be grounded by a FOI" CI’IfICOI VHF and UHF
fourth lead in applications requiring shielding of the AppliCGﬁOﬂS in Ae rospace
device.

The curves of Typical Characteristics shown in the a nd MI llfd I"Y Eq U'Pmen*
technical bulletin for the RCA-2N2708 also apply for
RCA-40295.

Features:

(« " Maximum Ratings, Absolute-Maximum Values: @ extra-rigorous controls and inspections of all compo-
COLLECTOR-TO-BASE VOLTAGE, Vopo . - 35 max.  V nents and internal assemblies before sealing
COLLECTOR-TO-EMITTER VOLTAGE, Vegg 20 max. V 0 100% thermal and mechanical preconditioning after
EMITTER-TO-BASE VOLTAGE, VERO- - - - - 3 max. V sealing
COLLECTOR CURRENT, Ic. v e v v v v v v v 40 max. mA ® complete electrical and mechanical QUALITY CON-
TRANSISTOR DISSIPATION: FORMANCE test program

At case Upto25°C v v v evnvn.. 300 max. mW .
temperatures}Above 25°C ..., derate at ® 100% RELIABILITY-ASSURANCE testing

1.71 mW/°C e 100% PERFORMANCE REQUIREMENTS testing
At ambient | Upto25°C .. .......... 200 max. mW @ high gain-bandwidth product:
temperaturesf Above 25°C .. ... ...... derate at fT =700 MHz min.

1.14 mW/°C

@ low collector-to-base time constant:
TEMPERATURE RANGE: '
rp’Ce = 33 ps max.

Storage and operating (Junction) ....... -65 to +200 °C

LEAD TEMPERATURE (During soldering): @ high VHF power gain
At distances not less than 1/32" Gpe = 15 dBmin. at 200 MHz (neutralized)
from seating surface for 10 seconds max.. . 265 max. °C = 12 dB typ. at 200 MHz (unneutralized)

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
[ implication or otherwise under any patent or patent rights of RCA.

@ R A D IO Co R PO R AT I 0 N OF AM E R |C A Trademark(s) ® Registered Printed in U.S.A. 6-66

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J,  Moreels) Resistradals) Supersedes issue dated 4-65

s s,




File No.203

100% LoT 100%
100% (AWAITING
Lot FACTORY COMPLETION SERIALIZE RELIABILITY
FROM PRECONDITIONING [ ELECTRICAL OF GROUPS > ASSURANCE
SEALING (SEE TABLE 1) CLASSIFICATION A&B TESTS
TESTS TESTS) (SEE TABLE IV)
SEALING @
' GROUP A
. 100%
TWO 100% INSPECTIONS TV:)SNU:'ELEXAM'NA o
OF PELLET ASSEMBLIES ! ECTRICAL
ITESTS (SEE TABLEI) PERFORMANCE
AND SHELLS PRIOR TO ~ P TS
SEALING ]
TESTS
GROUP B (SEE TABLE V)
: MECHANICAL,
WAFER SELECTION ELECTRICAL, AND
AND 100% LIFE TESTS
PELLET INSPECTION (SEE TABLE 1)

Fig.1 — High-Reliability Testing Process Flow Diagram

TABLE |
100% PRECONDITIONING AFTER SEALING
BEFORE FACTORY, QUALITY, RELIABILITY-ASSURANCE AND PERFORMANCE REQUIREMENTS TESTS

40295

STABILIZATION BAKE . « ¢t ¢ttt e et et nanenn c it et C et s et . 48 hours minimum at 200°C
TEMPERATURE CYCLING. . . . .. v v v e e ... 5 complete cycles from -65°C to +200°C, each including 15

(PER MIL-STD-750 METHOD 1051, COND. C) minutes at -65°C, 15 minutes at +200°C, and 5 minutes at 25°C
HELIUM-LEAK TEST (PER MIL-STD-202 METHOD 112, COND. C, PROC. IIIA) ... Leakage may not exceed 10'8 atm cc/s
BUBBLE TEST (PER MIL-STD-202, METHOD 112,COND. A) . ... e e enn. c e 150°C minimum, 1 minute
CONSTANT-ACCELERATION (CENTRIFUGE) TEST (PER MIL-STD-750, METHOD 2006) . . .. ... .... 20,000 G’s;

Y1 plane, 1 minute
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TABLE Il
GROUP A TESTS
TEST CONDITIONS LIMITS
Amb- DC
Ttl:'r- ient-| Fre- Colll)t::ct Collector- DC DC
ance MIL.sTD | Tem-[quen- fo-Basc:‘ to- Collector |Emitter |Base
Sub- Per Test Symbol 750 pera-| cy Voltage \En}i"er Current |Current | Cur- RCA Units
9TOUP [ Cent Reference ture § vcB oltage Ic IE rent 40295
Defect- TA VCE ;)
ive °C MH2z \4 v mA mA mA | Min. |Max.
Visual and Mechanical
! 3 Examination - 2071 - - - - - - - B -
Collector- 3036
Cutoff Iceo | Bias Condi-| 25:3| —— | 15 0 -—| 10 | nA
Current tion D
Collector- 3041
Cutoff ICES Bias Condi-| 25:3| -- 22 —-— | 100 nA
Current tion C
Collector-to-Base 3001
Breakdown BYcBO | Test Condi-| 25:3| ~— 0.001 0 35 - A\
VYoltage tion
Collector-to-Emitter 301
Breakdown BVCEQ | Test Condi-| 25:3| —— 3* 0 20 - v .
2 3 Voltage (sus) tion D
Emifter-to-Base 3026
Breakdown BVEBQO | Test Condi-| 25:3| —— 0 0.001 3 -— |V
Voltage tion D
Base-to- 3066
Emitter VBE Test Condi-| 25:3| —-- 10 1 - 1 v
Voltage tion A
Collector-to-
Emitter VCE 3071 25:3 | —- 10 1 - 04| V
Voltage
Static Forward
Current-Transfer hFE 3076 25:3| -- 2 2 30 | 200 | —--
Ratio
Small-Signal Power
Gaina (See Fig. 2 Gpe - 25:3 1 200 15 2 15 22 | dB
for Test Circuit)
goise Figu[{e.
enerator Resistance
(RG) = 50 Ohms (See NF - 25:3 | 200 15 2 - 7.5 | dB
3 10 Fig. 3 for Test Circuit)
Collector-to-Base Time
Constant®(See Fig. 4 | rp'Ce - 25:31 31.9] 15 -2 9 33 | ps
for Test Circuit)
Small-Signal, Short-
Circuit, Forward |hfe| 3306 25:3 | 100 15 2 7 12 | —-
Current-Transfer Ratioe
Collector-to-Base 20.1
Feedback Ceb 25:3 | oy 15 0 —_— 1 pF
Capacitance
Small-Signal, Short-
Circuit Forward Cur- hfe 3206 25:3 | 0.001 30| 180 -
4 10 rent-Transfer Ratio
Static Forward Current
Transfer Ratio (Low hFg 3076 -55:3] -- 2 2 0] —-| --
Temperature)
Collector-Cutoff 3036 +0
Current (High ICBO Bias Condi- 150" - 15 - 1] vA
Temperature) tion D

*Pulse Test

AThree-Terminal Measurement
with Emitter and Case Leads
Guarded.

-3-

o Lead No. 4 (Case) Grounded
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TABLE il
GROUP B TESTS
INITIAL AND ENDPOINT
CHARACTERISTICS TESTS
STD [¢ 5 Ch MIL-STD REA- 1039
MIL- Tol arac- : Test Initial | End Poi
Subgrou Test 750 olerance teristic 750 es nitia n oint {ynits
ubgroup Reference geefres:zi:fe Test | Reference Conditions Values Valuves
% Min.|[Max. | Min.|Max.
PHYSICAL DIMENSIONS
1 (See Dimensional Out- 2066 20 - - - e e = | == -
line Drawing on page 7)
SOLDERABILITY: Solder
Temperature =260 + 5°C 2026
TEMPERATURE TA =25:3°C 10
- | 3036D _ — 110 |-- A
CYCLING TEST 1051 ceo Vep=15 Vv "
(Condition C)
THERMAL-SHOCK TEST: 1056
2 T . =0t5c¢ Test Condi 10 Ta =25:3° C
min = -0 tion A i A =eox
Tmax = loofg °C hFE [ 3076 Vce=2 Vv 30 200 | 30 200 | —-
|c=2 mA
MOISTURE-RESISTANCE 1021
TEST
SHOCK TEST:
NON-OPERATING
1500 G’'s, O.hS ms;c, 2016
5 blows each in X - °
. TA =25:3°C
Y1, Y2, and Z1 planes 36D A _— _—
iceo| 30 VeB15 v 10 10 | nA
VIBRATION FATIGUE
3 TEST: NON-OPERATING 2046 10
60 20 Hz, 20 G's Ta =25:3°C
VIBRATION VARIABLE- 2056 hFE| 3076 Veg=2 V 30 |200 | 30 | 200 | --
FREQUENCY TEST Ic=2 mA
CONSTANT-ACCELERA-| 500
TION TEST: 20,000 G’s
MIL-STD
ETE!OOZDHZ
Helium [M
2036 Leak CONDITION - | == | == 1078 22
TERMINAL STRENGTH . Test
4 Test Condi- 15
TEST tion E Prcn:le:ure
MIL-STD en®
Bubble | 202 TA=1507C
Test |Condition 1 min.
minute
TA =25:3°C
IcBo| 3036D Ver=15 v —|l 10| ==} 10| nA
s | SALT-ATMOSPHERE 1041 20 cB=
TEST -
Tp =25:3°C
hFE | 3076 Vcg=2 V 30{200 | 30| 200 | -~
Ic=2 mA
Ta =25:3"C __
HIGH-TEMPERATURE IcBO | 3036D vegs1sv | T 10 20 | nA
LIFE TEST (NON-
6 OPERATING): 1031 A= 7% X
T =200:10°C TA =25:3°C
Duration=100¢ hrs. hgg 3076 Vceg=2 Vv 30 { 200 24| 240 | --
Ic=2 mA
STEADY-STATE OPERA- Tp =25:3°C
TION LIFE TEST: lcBo| 3036D | AR5 T == 10| -] 20} nA
; Common-BusCe Circuit N CB~
T =25:3° 1026 = 7% oc.ae
vER=19.5:0.5 Volts TA =25:3°C
PT=200 mw Vce=2V 30| 200 24| 240 | —-
Duration=1000 hrs. hee 3076 Ic=2 mA
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TABLE IV
100% RELIABILITY ASSURANCE TEST
MIL.STD INITIAL AND ENDPOINT CHARACTERISTICS TESTS
Test 750 Characteristic MIL7‘55JD Test RCA-40295
Reference Test Reference Conditions {/nifial Endpoint
alue Value
POWER BURN-IN: 3036 TA =25:3° C 10 A=
Common-Base Circuit AlcBo Bias Condi- Vep=15 V max. —ntAS
TA 25:3° C 1026 tion D i
VcB=19.5:0.5 v Ta =25:37C 30 min.
PT=200 mW Ahgpg 3076 VCE=2V 200 ma. A=215%
Duration=340 hours Ic=2 mA
TABLE VY
100% PERFORMANCE REQUIREMENTS TESTS
TEST CONDITIONS LIMITS
MIL-STD i DC DC DC DC
Test Symbol 750 Ambient | F re- Collector-[Collector- | Col- Emit- DC RCA Units
Y Tempera-|quen- Base
Reference t P qc to-Base |to-Emitter | lector ter Current 40295
ure 4 Voltage { Yoltage |Current | Current
Ta f YcB YCE Ic Ig I
°C MHz \ \ mA mA mA  |Min. [Max.
3036 :
Collector-Cutoff IcBo | Bias Condi-| 25:3 |-- 15 0 — | 10| na
Current tion D
3041
Collector-Cutoft Ices |Bias Condi| 25:3 |-- 22 — 100 | na
urrent tion C
‘ 3001
Collector-to-Base | gy p o | Test Condis| 25:3 | —- 0.001 0 3B | —— | V
Breakdown Voltage tion D
. 3011
Collector-to-Emitter | BYCEQ | Toct Condi-| 25+3 . 3* 0 20 . v
Breakdown Voltage (sus) tion D -
Emitter-to-Base BV Tes?;ofz:gndi- 25:3 | —- 0 0.001 3 | —| Vv
Breakdown Voltage EBO tion D -
. 3066
Base-to-Emitter VBE | Test Condi-| 25:3 |-- 10 1 -—= |1 v
Yoltage tion A
Collector-to-Emitter __ 1 — o4
Voltage VcE 3071 25:3 10 v
Static Forward
Current=Transfer hFE 3076 25:3 - 2 2 30 {200 -
Ratio
Noise FigureA:
Generator
Resistance (Rg)=50 NF - 25:3 200 15 2 - | 7.5 dB
() (See Fig.3
for Test Circuit)
Visual Examination
(UEn?:rmZOOI-)Power Examine leads, header, and shell for visual defects
Magnification

* Pulse Test

aLead No. 4 (Case) Grounded
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40295

-8 oF 3 TURNS
18P No. 22 WIRE
N Ziox 3 Lone
I EXTERNAL
23 TURNS C.T.  ISHIELD \ cr
! :
No. IBI.\'MRE X —H—oVour
FooxgLone o0k | 1-8pF
P | | \
U -8
¢ C3 pF
10000< L
Co=~ OHMSS — Ce
-8
=+ c
) F 8

+Vee

92CS-11930RI

NOTE: (Neutralization Procedure): (a) Connect a 200-MHz sig-
= nal generator (with Zoyt = 50 ohms) to the input terminals of

the amplifier. (b) Connect a 50-ohm rF voltmeter across the

output terminals of the amplifier. (c) Apply VEE and VC(, and
with the signal generator adjusted for 10 mV output, tune Cp,

Ce, and C7 for maximum output. (d) Interchange the connec-
tions to the signal generator and the output indicator. (e) With
sufficient signal applied to the output terminals-of the ampli-
fier, adjust CN for a minimum indication at the input. (f) Re-

sary.

peat steps (a), (b), and (c) to determine if retuning is neces-

Fig.2 = Circuit of Neutralized Amplifier Used to Measure Power
Gain at 200 MHz for RCA-40295

PULSED POWER SUPPLY FOR NOISE SOURCE

< \

NEUTRALIZED NOISE-FIGURE
NOISE SOURCE 200-MHz (MEASURED WITH
(HEWLETT PACKARD AMPLIFIER 200/260-MHz 60-MHz WLETT PACKARD
TYPE 343A OR —  CIRCUIT MIXER IF AMPLIFIER HEWLETT PACKAR

EQUIVALENT) SHOWN IN TYPE 342A OR

FIG. 2 EQUIVALENT)

260-MHz

LOCAL OSCILLATOR
(200 MV OUTPUT)

Fig.3 = Block Diagram of 200-MHz Noise-Figure Test Circuit for RCA-40295

NOTE: Careful shielding must be used between input and out-

put to keep signal feed-through to an absolute minimum.

PROCEDURE:

1. Before inserting the transistor in the test fixture, connect a
short circuit between the collector and emitter terminals of

the fixture and adjust the 31.9-MHz input for 0.5 V RMS at 319 MHe SIGNAL 510
) : GENERATOR 05w
the emitter terminal. (HEWLETT- .
2. Remove the short circuit between the collector and emitter TY:EA%(;&DOR
terminals of the fixture, insert the transistor to be tested, EQUIVALENT)
and adjust VC and VEE for Veg =15V, Ic =2 mA )
3. Read ryCe. on rf-voltmeter scale (ry/Cc in picoseconds =10 +

times meter indication in millivolts) (ﬁ

seconds).

Fig.4 — Collector-to-Base Time Constant Measurement Circuit

millivolt =10 pico-

-6-

RCA
40295
UNDER TEST

| KQ

AN RF VTVM
~ (BOONTON
(HF-TYPE) | rypE 9i-C OR
EQUIVALENT)
WITH
UNTERMINATED
PROBE
Ve 92CS-14007
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DIMENSIONAL OUTLINE
TO-72

230" MAX.
209" MIN.
DIA.

—

1957 MAX.

178" MIN.
DIA.

.210” MAX.

170" MIN.

4 | seaTiNG PLANE
530" Max.

4 LEADS

074992 pia.

(NOTE 1)

92CS-11941

NOTE 1: THE SPECIFIED LEAD DIAMETER APPLIES IN
THE ZONE BETWEEN 0.050"" AND 0.250’* FROM THE SEAT-
ING PLANE, FROM 0.250"" TO THE END OF THE LEAD A
MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE OF
THESE ZONES, THE LEAD DIAMETER IS NOT CONTROL-
LED.

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING
PLANE 0.054'" + 0.001"" — 0.000"" BELOW SEATING PLANE
TO BE WITHIN 0.007" OF THEIR TRUE LOCATION RE-
LATIVE TO MAX. WIDTH TAB AND TO THE MAXIMUM
0.230"" DIAMETER MEASURED WITH A SUITABLE GAUGE.
WHEN GAUGE IS NOT USED, MEASUREMENT WILL BE
MADE AT SEATING PLANE.

NOTE 3: FOR VISUAL ORIENTATION ONLY.

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM — 0.048"
MAXIMUM, ANC WILL BE DETERMINED BY SUBTRACTING
DIAMETER A FROM DIMENSION B.

TERMINAL DIAGRAM

Bottom View

LEAD 3 — COLLECTOR
LEAD 4 — CONNECTED TO CASE

LEAD 1 - EMITTER
LEAD 2 - BASE
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ULTRA-HIGH RELIABILITY
VHF/UHF TRANSISTOR

For Aerospace and Military Equipment

N



RCA UHF TRANSISTORS

For Aerospace and Military Applications

40296

Eile No. 245

RCA-40296 is an ultra-high-reliability double-dif-
fused, epitaxial planar transistor of the silicon NPN
type for low-noise amplifier, mixer, and oscillator appli-
cations at frequencies up to 500 MHz (common-emitter
configuration), and up to 1200 MHz (common-base con-
figuration). The 40296 is a lower-noise version of the
RCA-40294.

This transistor is electrically and mechanically
like RCA-2N3839, but is specially processed, precon-
ditioned, and tested for critical aerospace and military
applications.

The 40296 utilizes a hermetically sealed JEDEC
TO-72 package. All active transistor elements are
insulated from the case, which may be grounded by
a fourth lead in applications requiring shielding of
the device.

The curves of Typical Characteristics shown in
the technical bulletin for RCA-2N3839 also apply

for RC A-40296.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, VcBO . - 30 max. \Y
COLLECTOR-TO-EMITTER VOLTAGE, VCEQ 15 max. \Y
EMITTER-TO-BASE VOLTAGE, VEBRO. - - - -
COLLECTOR CURRENT, Ic. ¢ v v v v 0 v v v e 40 max. mA

TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:
At case tem-}up to 25°C. ... . e e 300 max. mW

peratures* above 25°C . ... .. Derate at 1.72 mW/°C
For operation in free air:
At ambient I up to 25°C ...t . 200 max. mW
temperaturesf above 250C ... ... Derate at 1,14 mW/°C
TEMPERATURE RANGE:
Storage and Operating (Junction) . .. ..... -65to +200 °C

LEAD TEMPERATURE (During soldering):

At distances 2 1/32 inch from

seating surface for 10 seconds maximum. . . . 265 max. °C

* Measured at center of seating surface.

ULTRA-HIGH-RELIABILITY
SILICON N-P-N EPITAXIAL

PLANAR TRANSISTOR

For UHF Applications
in Critical Aerospace
and Military Equipment

Features

JEDEC
TO-72

e Extra-rigorous control and inspection of all parts,
materials, and internal assemblies before sealing

© 100% thermal and mechanical preconditioning after
sealing

o complete electrical and mechanical QUALITY CON-
FORMANCE test program

e 100% RELIABILITY ASSURANCE testing
e 100% PERFORMANCE-REQUIREMENTS testing
e 100% Noise Figure and Power Gain Tests at 450 MHz

e high gain-bandwidth product —
fT = 1000 MHz min.

e very low Device Noise Figure —

NF = 3.4 dB max. at 450 MHz

e high power gain as neutralized amplifier —
Gpe = 12.5 dB min. at 450 MHz for circuit
bandwidth of 20 MHz

o high power output as uhf oscillator —

Po = 30 mW min. at 500 MHz

e low collector-to-base time constant —
ry'Cc = 7 ps typ.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patentrights of RCA.

Printed in U.S.A.

RADIO CORPORATION OF AMERICA  Tretnorisl @ eaivers et USA

Marca(s) Registrada(s)
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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SEALING

LoT 100%

FROM

PRECONDITIONING
(SEE TABLE 1)

-1

SEALING

1

TWO 100% INSPECTIONS
OF PELLET ASSEMBLIES

AND SHELLS PRIOR
TO SEALING

|

WAFER SELECTION
AND 100%
PELLET INSPECTION

GROUP A VISUAL

EXAMINATION AND

ELECTRICAL TESTS
(SEE TABLE II)

t

GROUP B
MECHANICAL,
ELECTRICAL, AND
LIFE TESTS
(SEE TABLE IIl)

100% LoT
(AWAITING
FACTORY COMPLETION
ELECTRICAL OF GROUPS
CLASSIFICATION A&B
TESTS TESTS)

SERIALIZE

-1

100%

RELIABILITY
ASSURANCE
TESTS
(SEE TABLE 1V)

Fig.1- High-Reliability Testing Process Flow Diagram

TABLE |

100% PRECONDITIONING

100%

PERFORMANCE
REQUIREMENTS
TESTS

(SEE TABLE V)

40296

BEFORE FACTORY, QUALITY, RELIABILITY-ASSURANCE AND PERFORMANCE REQUIREMENTS TESTS

STABILIZATION BAKE

TEMPERATURE CYCLING
(PER MIL-STD-750 METHOD 1051, COND. C)

48 hours minimum at 200° C

5 complete cycles from -65° C to +2000 C, each including

15 minutes at -65° C, 15 minutes at +2000 C, and 5 minutes at 250 C

HELIUM-LEAK TEST (PER MIL-STD-202, METHOD 112 COND. C, PROC.IIIA). . . . Leakage may not exceed 10°8 atm cc/s
BUBBLE TEST (PER MIL-STD-202, METHOD 112 COND. A)
CONSTANT-ACCELERATION (CENTRIFUGE) TEST (PER MIL~-STD-750, METHOD 2006). . 20,000 G’s; Y1 plane, 1 minute

150° C minimum, 1 minute, ethylene glycol
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‘ TABLE Il
( GROUP A TESTS
! TEST CONDITIONS LIMITS
Lot Am- DC
Toler- | ¢ L MILSTD | pignt | Fre-| D€ | collector.| DC bc |bc
Sub- | ance ur%c'erlstnc Symbol 750 Tem.- | qUen- '° ;c or- to- Collector| Emitter | Base] RCA Units
group | Per est Y Reference | pera-| ©Y v°'"°’° Emitter | Current | Current | Cur-| 40296 n
Cent Test ture f ‘\’, 99¢ | Voltage Ic IE rent
Defect- Method TA CB VCE I3
ve °C | MHz v v mA mA | mA |Min.| Max.
Visual and Mechanical
1 5 Examination -= 2071 - - - - - - - - —— ——
Collector- 3036
Cutoff lcgo |Bias Condi-| 25:3 | -~ 15 0 —=| 10 | nA
Current tion D
Collector- 3041
Cutoff lCES Bias Condi-| 25¢3 | —-- 16 -=1100 | nA
Current tion C
Collector-to-Base 3001
Breakdown BVcpo| Test Condi-| 25:3 | —- 0.001 0 30 | -- v
Voltage tion D
Collector-to-Emitter BV 301
Breakdown S O| Test Condi-| 25:3 | - 3+ 0 (15— v
Voltage sus tion D
2 3 Emitter-to-Base 3026
Breakdown BVEBO| Test Condi-| 25:3 | -~ 0 -0.001 25| -—= Y
Voltage tion D
Base-to- 3066
Emitter Vgg | Test Condi-| 25:3 | —-— 10 1 - 1 v
Voltage tion A
Collector-
to-Emitter VcE 3071 25:3 | -- 10 1 |--| 04 v
Voltage
Static Forward
Current-Transfer hgg 3076 25¢3 | -- 1 3 30 | 150
Ratio
Small-Signal Power
Gaina (See Fig. 2 Gpe 25+3 | 450 6 1.5 12.5| 19 dB
for Test Circuit)
gevice Noise Figure®A
enerator Resistance
(RG) = 50 ) (See NF 25:3 | 450 6 1.5 —-134] dB
Fig. 3 for Test Circuit
Measured Noise Figured
Generator Resistance
3 10 |(Rg) = 50 O (see NF 25:3 | 450 6 1.5 -1 39| dB
Fig. 3 for Test Circuit
Collector-to-Base Time| !
Constanta (See Fig. 4 'b'cc 25:3 | 31.9 6 -2 1 15 pPs
for Test Circuit)
8sci||utor Power
utput P . .
(See Fig. 5 for o 25:3 | 2500 10 12 30 mW
Test Circuit)
Collector-to-Base 20.1
Feedback Capacitance Ceb 25:3 £, 10 0 - 1 PF
Static Forward Current
Transfer Ratio hgge 3076 55:3| -- 1 3 10 | --
(Low Temperature)
Collector-Cutoff 3036 40
Current (High Ilcgo |Bios Condi- 150_5 - 15 0 - 1 .y
4 10 Temperature) tion D
Small-Signal, Short .
Circuit Forward Cur- hfe 3206 253 | 0.001 6 2 50 | 220
rent-Transfer Ratio®
Magnitude of
Small-Signal, Short-
Circuit Forward Cur- [he | 3206 25:3 | 100 6 5 10 | 20
rent Transfer Ratiod fe

* Pulse Test
(' ™~ 4 Lead No. 4 (Case) Grounded

® Device noise figure is approximately 0.5 dB lower than the measured noise figure.
The difference is due to the insertion loss at the input of the test amplifier and
the contribution of the following stages in the test setup.

.Three'terminal measurement with emitter and case leads guarded.

-3-
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TABLE Il
GROUP B TESTS

INITIAL AND ENDPOINT
CHARACTERISTICS TESTS
Lot RCA-40296
MIL-STD | 1oy Charac- | MIL-STD Test Initial End Point ;
Subgroup| Test 750 ;e:rco::: teristic | p ZSO Condei:ions Valves Values Units
Reference Defective Test eference
% Min. |Max. Min.|Max.
PHYSICAL DIMENSIONS
1 (See Dimensional Out- 2066 20 - - - -—|-- - -
line Drawing on page 7)
SOLDERABILITY 2026
Solder Temp. = 2605°C | Tp <25:30C
TEMPERATURE- CBO | 30360 15 — w0 —]10 | na
CYCLING TEST 1051 Vep=15V
(Condition C)
THERMAL-SHOCK TEST: 1056
2 Tmin =0t(5) oc Test Condi- 10 TA =25:30C
tion
-100%0 o 3076 Vce=1V 30 |150 30 | 150
Tmax = 10075 ©C heg Ic=3mA
MOISTURE-RESISTANCE .
TEST 021
SHOCK TEST:
NON-OPERATING
;sgo G's, o.hs ms 2016 Ic
lows each in X7, BO T A =25:39C
Y1, Y2, and Z1 planes A - 110 -—-1 10 nA
30360 |vepsv
VIBRATION FATIGUE
3 | TEST: NON-OPERATING 2046 10
60 20 Hz, 20 G’s TA =25:39C |.
VIBRATION VARIABLE.[ 0 3076 Vce=1V 30 150 | 30 | 150
FREQUENCY TEST heE Ic=3 mA
CONSTANT-ACCELERA-| 0.0
TION TEST: 20,000 G's
MIL-STD
. 202
Helium |Method112 108 | otm
2036 Leak [Condition C e - cm3/s
4 ;E?#'NAL STRENGTH Test Condi- 20 Test Procedure
tion E A
MIL.STD -1500,
Bubble 202 T ,‘“!fo c
Test COniiﬁon 1 minu;e
| b T A =25:3°C T 10 A
0| 3036 - -— - n
s | SALT-ATMOSPHERE 1041 2 c8 vep=15V
TEST
TA =25:3°C
heg | 3076 Vee=a1 V 30| 150 | 30 | 150
Ic=3 mA
TA =25:3°C
--1 10 -1 2 n
HIGH-TEMPERATURE Icso | 303¢P vep=15V 0 A
. BIFEE TEST (NON- e 7%
PERATING): 1031 =7%
T, =200:10°C TA =25:3°C
Duration=1000 hrs. heg | 3076 Vega1 V 30] 150 24| 180
Ic=3 mA
STEADY-STATE OPERA- I TA =25:3°C -
TION LIFE TEST: CBO | 3030 | © iv | 20 nA
; %onmon-Busce Circuit A= 7% CB
=25+3° 1026 =7% =25:30
VéB:]Z.StO.S v JA _25\‘;3 c
PT=200 mW "'FE 3076 CE=1 30 | 150 24} 180
Duration=1000 hrs. Ic=3 mA

40296

NS
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TABLE IV
100% RELIABILITY ASSURANCE TEST
( A THE CUMULATIVE REJECTS OF TABLES IV AND V SHALL NOT EXCEED 10% OF THE LOT
INITIAL AND ENDPOINT CHARACTERISTICS TESTS
MIL-STD
Test 750 Characteristic RCA-40296 M'%-SS'JD Test
Reference Test {;\J}Luel Er\}ip':iem Reference Conditions
POWER BURN-IN: _ 3036 TA =25:30°C
Common-Base Circuit Alceo 10 mox. | A= %5 Bias Condi- V(A:B=|5 v
- o nA nA tion D
TA =25:3°C 1026
VCB=12.5:0.5V 30 min. TA =25:3°C
PT=200 mW Ahgg 150 max A=115% 3076 VCe=1V
Duration=340 hours Ic=3mA

TABLE Y

100% PERFORMANCE REQUIREMENTS TESTS
THE CUMULATIVE REJECTS OF TABLES IV AND V SHALL NOT EXCEED 10% OF THE LOT

TEST CONDITIONS LIMITS
MIL-STD . DC DC DC DC
Test Symbol 750 Ambient | Fre- Collector-|Collector- | Col- Emit- DC RCA Units
Y R Tempera-|quen- - Base
eference ture < to-Base [to-Emitter | lector ter Corrent 40296
Y Voltage Voltage Current | Current
TA f Vce VCE Ic Ie '8
oC MHz v \' mA mA mA  [Min. | Mox.
3036
S Collector-Cutoff ; i N __ __ nA
g ‘ Current Iceo B-c:isof%nda 25:3 15 0 10
3041
Collector-Cutoff . . .
Current IcEs B":isos?d" 25+3 - 16 -— | 100 nA
Collector-to.Base | gy Test Condid| 25:3 |- ' 0.001 0 0| -- |V
Breokdown Voltage cBo tion D - . -
. 3011
Collector-to-Emitter | BVCEQ | Tosy Condi-| 25:3 __ 3+ 0 15 | —— Y,
Breakdown Voltage (sus) tion D -
Emitter-to-Base BV Tesr Condie| 25:3 | 0 0.001 2.5 \
Breakdown Voltage EBO tion D - - . -
. 3066
Base-to-Emitter VBE Test Condi-[ 25:3 - 10 1 - 1 v
Voltage tion A
Collector-to-Emitter .
Voltage VCE 3071 2543 - 10 1 -- ] 0.4 v
Static Forward
Current=Transfer hFEg 3076 25:3 - 1 3 30 | 150
Ratio
Device Noise
Figurea: Generator
Resistance (Rg)=50 NF - 25+3 1450 [3 1.5 -1 3.4 dB
Ohms (See Fig. 3
for Test Circuit)
;AeasuredGNoise
igurea: Generator
Resistance (Rg)=50 NF - 25+3 450 (] 1.5 -=1 3.9 dB
Ohms (See Fig. 3
for Test Circuit)
P Visual Examination
( {,i’;':"";ol.)', ower Examine leads, header, and shell for visual defects.
Magnification

*Pulse Test
alLead No. 4 (Case) Grounded
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40296

* L2 =
sz = (NOTE 2)

0.3-5 A~
(NOTE 1) A

|
Vm (NOTE 2) 500

5oo§— C‘foa-é 4 -8

RG=500 =

= *®1/2 TURN, No.!6 WIRE; LOCATED
1/4" FROM AND PARALLEL TO L2

RESISTANCE VALUES IN OHMS.
CAPACITANCE VALUES INPF .

92CS—I12I140RI

Q = RCA Type 40296

NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT A
450-MHz SIGNAL GENERATOR (WITH Rg = 50 OHMS) TO THE
INPUT TERMINALS OF THE AMPLIFIER (B) CONNECT A
50-OHM RF VOLTMETER ACROSS THE OUTPUT TERMINALS OF
THE AMPLIFIER. (C) APPLY VESJ AND WITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLI-
FIER, TUNE C1, C3, AND C4 FOR MAXIMUM OUTPUT. (D)INTER-
CHANGE THE CONNECTIONS TO THE SIGNAL GENERATOR AND
THE RF VOLTMETER. (E) WITH SUFFICIENT SIGNAL APPLIED
TO THE OUTPUT TERMINALS OF THE AMPLIFIER, ADJUST C2
FOR A MINIMUM INDICATION AT THE INPUT. (F) REPEAT
STEPS (A), (B), AND (C) TO DETERMINE IF RETUNING IS
NECESSARY.

NOTE 22 Lj & L>—SILVER-PLATED BRASS ROD, 1-1/2"LONG
x 1/4"DIA. INSTALL AT LEAST 1/2"FROM NEAREST VERTICAL
CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE THE
COLLECTOR LEAD FROM THE EMITTER AND BASE LEADS.

Fig. 2 - Neutralized Amplifier Circuit Used to Measure 450-MHz Power Gain and Noise Figure for RCA-40296

PULSED POWER SUPPLY FOR NOISE SOURCE

I 4—

UHF NOISE SOURCE 50.Q) 450 - MHz

TYPE 349A PAD (SEE FIG. 2
OR EQUIVALENT) FOR CIRCUIT)

(HEWLETT-PACKARD »| 10-08 . RF AMPLIFIER N AND ___"IF fgl;m';leR'-—’ HEWLETT-PACKARD

A

450- MHz NOISE FIGURE
RF AMPLIFIER (MEASUREDWITH

450/390-MHz TYPE 342A
MIXER OR EQUIVALENT)

390- MHz
OSCILLATOR
(HEWLETT-PACKARD
TYPE 608C
OR EQUIVALENT)

Fig.3 - Block Diagram of 450-MHz Noise-Figure Test Circuit for RCA-40296

NS
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NOTE: Careful shielding must be used between input and out-
put to keep signal feed-through to an absolute minimum.

~ =
I'_q:. T EE; i I PROCEDURE:

31.9 MHz SIGNAL ',%‘,m = RF VTUM 1. Before inserting the transistor in the ftest fixture, connect
GENERATOR O2uF | (HF-TYPE) (BOONTON a short circuit between the collector and emitter terminals
“;ig&fgg_ TYPE 91—C OR of the fixture and adjust the 31.9-MHz input for 0.5 V RMS

TYPE 606A OR EQU")’I‘I";ENT) at the emitter terminal.

EQUIVALENT) 0.0024F UNTE,%’;:;‘EATED 2. Remove the short circuit between the collector and emitter
terminals of the fixture, insert the transistor to be fested,

= and adjust VCC and VEE for VR = 6 V, IC = 2 mA.
+Vee -Veg 9205-14465 3. Read r! Con rf-voltmeter scale (rp!Cc in picoseconds = 10

times meter indication in millivolts) (1 millivolt = 10 pico-
seconds).

Q = RCA Type 4029

Fig.4 - Collector-to-Base Time Constant Measurement Circuit

DOUBLE—STUB TUNER
(Zo=50 OHMS)

<————— 3 TURNS No. 16
250 WIRE 3/8" 0.D.
x I=1/4" LONG

T o= 1

50— Q
POWER
METER

CAPACITANCE VALUES IN pF.

+Vcee

—VEE
92CS—-I1214IRI

Q = RCA Type 40296
Fig.5 - Oscillator Circuit Used to Measure 500-MHz Power Output for RC A-40296

DIMENSIONAL OUTLINE
JEDEC T0-72

230 MAX.

209  MIN.
DIA.
195 MAX.
178 MIN.
DIA.

TERMINAL DIAGRAM

Bottom View

LEAD 1-EMITTER
LEAD 2 - BASE
LEAD 3 - COLLECTOR

—% LEAD 4 — CONNECTED
TO CASE
.210 MAX,
170 MIN.
+ lSEATING PLANE
T 030 MAX. NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE

ZONE BETWEEN 0.050" AND 0.250" FROM THE SEATING PLANE.
FROM 0.250" TO THE END OF THE LEAD A MAXIMUM DIAMETER
OF 6.021" |S HELD. OUTSIDE OF THESE ZONES, THE LEAD

500 MIN. a4 LEADS
D ﬂ ﬂk\—aow 1992 pia.
(NOTE 1) DIAMETER 1S NOT CONTROLLED.
NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE

100
]r‘ 0.054" + 0.001" — 0.000"™ BELOW SEATING PLANE TO BE
WITHIN 0.007" OF THEIR TRUE LOCATION RELATIVE TO MAX.
WIDTH TAB AND TO THE MAXIMUM 0.230" DIAMETER MEASURED

Ay WITH A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASURE—
7\ 100 MENT WILL BE MADE AT SEATING PLANE.
45° P A (NOTE 2) NOTE 3:  FOR VISUAL ORIENTATION ONLY.
INDEX—\r4 NOTE 4:  TAB LENGTH TO BE 0.028" MINIMUM — 0.048"
TAB { A3 MAXIMUM, ANDWILL BE DETERMINED BY SUBTRACTING DIAMETER
<~mos4%) WS Aot o A FROM DIMENSION B.

036 MIN. 92¢S-12817

-7-
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ULTRA-HIGH-RELIABILITY
SILICON NPN TRANSISTOR
FOR UHF APPLICATIONS
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SILICON N-P-N “overlay” TRANSISTORS

RCA-40305, 40306, and 40307 are high-relia-
bility variants of RCA-2N3553, 2N3375, and 2N3632
epitaxial silicon n-p-n overlay transistors. They
are intended for Class-A, -B, or -C amplifier, fre-
quency multiplier, or oscillator operation.

These devices are subjected to special pre-
conditioning tests for selection in high-reliability,
large-signal, high-power, VHF-UHF applications
in Space, Military, and Industrial communications
equipment.

High P |
Reliability
High-Power
VHF-UHF
= 40305
Amplifier 40306 JEDEC T0-39
40307
JEDEC T0-60

FEATURES

e High-Reliability Assured By Seven (7) Precon-
ditioning Steps

o Data Recorded Before and After ‘‘Power-Age Test’’
and Held to Critical Delta Criteria

e High Voltage Ratings —

VCBO = 65 volts max.
Vcev 65 volts max.
VCEO 40 volts max.

e 100 Per-Cent Tested to Assure Freedom from Sec-
ond Breakdown for Operation in Class-A Applica-
tions

e High Power Output, Pgyt, Unneutralized Class-C
Amplifier —

At 400 Mc, 3 w min. (40306)
13.5 w min. (40307)
175 Me { 2.5 w min. (40305)

100 Mc, 7.5 w min. (40306)

RF SERVICE*

Maximum Ratings, Absolute-Maximum Values

40305 40306 40307
COLLECTOR-TO-BASE

VOLTAGE, VCBO: ¢ ¢ ¢ s ¢« « 65 65 65 volts
COLLECTOR-TO-EMITTER

VOLTAGE:

With base open, VCEQ .+ « « « 40 40 40 volts

With VRg = -1.5 volts, VCEV. 65 65 65 volts
EMITTER-TO-BASE

VOLTAGE, VEBQ: « « + « « « « 4 4 4 volts
COLLECTOR CURRENT, Ic.. 1.0 1.5 3.0 amperes

TRANSISTOR
DISSIPATION, Pr:

At case temperatures

upto25°C ... 7.0 11.6 23 watts

ASecondary breakdown considerations limit maximum DC operating conditions — contact your RCA representative for specific data.

40305 40306 40307

At case temperatures
above 25°C. .. ... . .Derate linearly to O watts at 200° C
TEMPERATURE RANGE:
Storage. « v e e v v e e °c
°c

-65 to 200

Operating (Junction) -65 to 200

PIN OR LEAD TEMPERATURE
(During soldering):

At distances _A_ 1/32% from
insulating wafer (TO-60
package) or from seating
plane (TO-39 package) o
for 10 sec. max. . . ... 230 C

DEEEEEY

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.

40305, 40306, & 40307 5/66

Trademark(s) ® Registered
Marca(s) Registrada(s)

Reprinted From 40305, 40306, & 40307 11/65
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FILE NO. 144

40305-40307

ELECTRICAL CHARACTERISTICS

Case Temperature = 25° C

TEST CONDITIONS LIMITS A
: DC DC DC - k//
Characteristic Symbol | Collector | Base Current 40305 40306 40307 Units
Volts Volts (Milliamperes) ;
VcB | Vce| VBe| IE | I Ic Min. | Max.| Min.| Max.| Min.| Max.
Collector-Cutoff Current IcEO 30 0 - 0.1 - 0.1 - 10.25 | pamp
0 0.1 - - 65 - - -
Collector-to-Base .
BV 0 0.3 65 - - - - - volts
Breakdown Voltage CBO 0 0.5 - - - - 65 -
Emitter-to-Base 0.1 0 4 - 4 - - -
Breakdown Voltage BVEBO 0.35 0 - - < | - | 4| - |Volts
a b
Collector-to-Emitter BVCEO 0 | 0t0200% 40bf - | 40b| - | 40b| . | volts
.| - Breakdown Voltage BVCEX -15 0t0200°| 65b| - | e5b| - | esb| - | volts
Collector-to-Emitter 100 500 - - - 1 - 1
Saturation Voltage Vegtsat) 50 250 | - | 1| - | = | - | - | vou
DC Forward-Current h 5 150 10 10 - - -
Transfer Ratio FE 5 300 - - - 10
Collector-to-Base Capacitance
Measured at 1 Mc Cob 80 0 - 10} - 10 ] - 20 pf
RF Power Output
Amplifier, Unneutralized
At 100 Mc (See Fig.2) P 28 -4 - | 75¢] - - -
175 Mc (See Fig.1) ouT 28 2.5 - - - - - | watt
175 Mc (See Fig.3) 28 - - oS R L2 B e
400 Mc (See Fig.4) 28 - - 3 - - -

@ Pulsed through an inductor (25 mh); duty factor = 50%.

b Measured at a current where the breakdown voltage is a minimum.

€ For Pry = 1.0 w; minimum efficiency = 65%.

d For PIN =1/4 w; minimum efficiency = 50%.

e

For PIN = 3.5 w; minimum efficiency = 70%.

For PIN = 1.0 w; minimum efficiency = 40%.

10,000G, Y axis

6. Serialization

4. Bake, 72 hours minimum, +200° C

7. Record Icgo hpp Veg(sat)

RELIABILITY TESTING

2. Temperature Cycling-Method 102A of MIL-STD-202,
3 cycles, -65° C to +200° C

3. Methanol Bomb, 70 psig, 16 hours minimum

RCA types 40305, 40306, and 40307 are electrically lower collector-cutoff current. Icgq for the 40305 and
similar to RCA-2N3553, 2N3375, and 2N3632 respec- 40306 is 100 nanoamperes maximum and Iog( for the
tively; but they differ in that they have substantially 40307 is 250 nanoamperes maximum.

Preconditioning (100 Per-Cent Testing of Each Transistor)

1. Helium Leak, 1 x 10~8 cc/sec. max. 8. Power Age, Ty = 25°C, Vep =28V, t =168 hours,

free air

*9. Record Ieror hFE’ Vg(sat)
10. X-Ray Inspection, RCA Spec. 1750326
11. Record Subgroups 2 and 3 of Group A Tests.

* Delta criteria after 168 hours Power Age

5. Constant Acceleration-Method 2006 of MIL-STD-750, 40305 +100% or +10 nanoamperes
CEO { 40306 whichever is greater
Iero 40307 +100% or +25 nanoamperes

hFE
VCE(sat’)

Pp(40305) = 1 watt
P p(40306,

40307) = 2.6 watts

whichever is greater ‘ :, U
+30% —

0.1V




FILE NO. 144

40305-40307

RF AMPLIFIER CIRCUIT FOR 40305
POWER-OUTPUT TEST
(175-Mc Operation)

C3

Pin
(2G=50 OHMS)

Cy

ANY

L

92CS-12739R1

C1,C2,C3,C4q: 3-35 pf
Ceg: 1,000 pf
C7: 0.005 uf,
disc ceramic

Ly: 2 turns No.16
wire, 3/16“ 1D,
1/4% long

Lo: Ferrite choke,
Z =450 ohms

Fig.1

L3: 2 turns No.16 wire, 1/4" IC,
1/4* long

Lg: g/tufns No.16 wire, 3/8“ ID,

8" long

RF AMPLIFIER CIRCUIT FOR 40307
POWER-OUTPUT TEST
(¥75-Mc Operation)

Pout

PIN
(Zg = 50 OHMS) L Lo

Cz §L3

Ci

i
1

+Vcg =28V

92Cs-13120

For 175-Mc Operation:
Cy,Ce: 3-35 pf Lo: 1 turn No.16 wire,
C,C7: 8-60 pf 1/4 ‘ ID, 3/16 |oiwg
C4: 1,000 pf L3: Ferrite choke, Z =450 ohms
C3,Cs: 0.005 4, L4: RF choke, 1.0 uh
disc ceramic Le: 2-]/u2 turns I\io.lé wire,
L1,L5: 4 turns No, 18 wire, 1/4% 1D, 1/4% long
1/4*1D,3/16" long  R1: 50 ohms

Fig.3

€7, (Z =50 OHMS)

RF AMPLIFIER CIRCUIT FOR 40306
POWER-OUTPUT TEST
(100-Mc Operation)

C3

Pout
(NOTE 2)

92Cs-12568

NOTE 1: GENERATOR IMPEDANCE =50 OHMS.
NOTE 2: LOAD IMPEDANCE =50 OHMS.
For 100-Mc Operation:
C1,Co: 7-100 pf
C3,Cyq: 4-40 pf
Cs: 330 pf, disc ceramic
Ceg: 1500 pf
C7: 0.005 uf, disc ceramic
L1: 3 turns No.16 wire, 1/4% ID, 5/16* long
Lp: Ferrite choke, Z = 750(#20%) ohms
L3: 2.4-ph choke
L4: 5 turns No.16 wire, 5/16* ID, 7/16" long
Ry: 1.35 ohms, non-inductive
Fig.2

RF AMPLIFIER CIRCUIT FOR 40306
POWER-OUTPUT TEST
(400-Mc Operation)

+Vee
2-
sTuB
TUNER
3= Z =50
sTuB BIAS OHMS
TUNER TEE
2G=50 ‘
OHMS oL Ry i
500’\ 100 7]
pf IMS
92CS-12566RI




40305-40307 ’ . - - . FILE NO. 144

DIMENSIONAL OUTLINES

FOR TYPES 40306, 40307 FOR TYPE 40305

JEDEC TO0-60 JEDEC T0-39
360 370 MAX.
<= 320 — " .335 MIN.
-~ DIA
.335 MAX.

.305 MIN. "]
DIA.

" A [

.260 MAX.
I 240 MIN.
*L . ) lssmnc PLANE
009 70 | g
125 .
DETAILS OF OUT— MIN.
LINE IN THIS S
2ZONE OPTIONAL
3 LEADS

.019 MAX.
046
3 PINS ‘30 DIA. ~°'6°|':"N-
(NOTE 1) A
LEAD
INSULATING
ﬂ ﬂ 480 EYELETS ‘
| 1355 )
| %
320 J_ qursioe -
‘215 35 RADI|
l B35 007 MAX ,
034 MAX.
1 ' i 028 MIN.
[ | 045 MAX.
i ! 029 MIN.
10—32UNF2A |1 : 455 INDEX TAB 92Cs-12742
THREAD ~~a{| ! 375
{NOTE 2) | ! Dimensions in Inches
1 |
L
92CS~12045R5
Dimensions in Inches
NOTE 1: THE PIN SPACING PERMITS INSERTION IN ANY TERMINAL CONNECTIONS
SOCKET HAVING A PIN-CIRCLE DIAMETER OF 0.200“ AND
CONTACTS WHICH WILL ACCOMMODATE PINS HAVING A
DIAMETER OF 0.035" MIN., 0.045* MAX. Pin or Lead No.l - Emitter
NOTE 2: THE TORQUE APPLIED TO A 10-32 HEX NUT
ASSEMBLED ON THE THREAD DURING INSTALLATION Pin or Lead No.2 - Base
SHOULD NOT EXCEED ],2 INCH-POUNDS.
#logE 3: THIS DEVICE MAY BE OPERATED IN ANY POSI- Pin or Lead No.3 - Collector (For 40306, 40307)
N. .

Collector, Case (For 40305)

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

-5-
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40305-40307

Group A Tests

FILE NO. 144

T LIMITS
MESHOD EXAMINATION
PER OR SYMBOL CONDITIONS LTPD 40305 40306 40307 UNITS
TEST
MIL-STD-750 Min. | Max. | Min. | Max. | Min. [Max.
Subgroup 1 10
2071 Visual and Mechanical - - - - - - - - - -
Examination
Subgroup 2 5
3041D Collector-To-Emitter I VA =30V, 15 =0 - - lo1} - 01| - |0.25| pamp
Cutoff Current CEO CE B
Ic =300 ua, Ig =0 - 65 - - - - - volts
Collector-To-Base — — R _ R
3001D Breakdown Voltage BVego Ic =100 pa, Ig =0 - - - 65 volts
Ic =500 wa, Ig =0 - - - - - 65 - volts
3026D Emitter-To-Base BvV Ig = 100 pa, Ic =0 - 4 - 4 - - - volts
Breakdown Voltage EBO Ig = 250 pa, Ic = 0 _ _ _ - R 4 R volts
Collector-To-Emitter _ a — b b b
3011D Breakdown Voltage BVcgo |Ic=0t0200ma’, Ig =0 - 407 - 40 N volts
Collector-To-Emitter Ic = Oto 200 ma®, b b b
3011A | Breakdown Voltage | BVCEX | Vpg =-1.5 V - | 68 - | 87 - | 87 - | volts
Ic = 250 ma, Ig = 50 ma - - 1 - - - - volts
Collector-To-Emitter
8071 Saturation Voltage VCE(sat)
Ic =500 ma, Ig =100 ma - - - - 1 - 1 volts
3076 Forward Current N Ic =150 ma, VCcg =5V - 10 - 10 - - -
Transfer Ratio FE Ic = 300 ma, Vog =5 V _ - _ _ - 10 _
Subgroup 3 5
3236 Open Circuit Cob f=1Mc, VcB =30V, - - 10 - 10 - 20 pf
Output Capacitance Ig=0
See Fig.1 |R.F.Power Output POUT VCE =28 V, - 2.5 - - - - - watts
Pin = 0.25 watt,
f =175 Mc,
Min. Effic. = 50%
See Fig.2 Veg =28V, - - - 7.5 - - - watts
PIN = 1 watt,
f =100 Mc,
Min. Effic. = 65%
See Fig.3 Vecg =28V, - - - - - (185 | - | watts
PIN = 3.5 watts,
f =175 Mec,
Min. Effic. = 70%
See Fig.4 VCE =28V, - - - 3 - - - watts
PIN = 1 watt,
f =400 Mc,
Min. Effic. = 40%
Subgroup 4 15
3036D  |Collector Cutoff Icgo |Ta=150°C 3°C, - - 100} - [100] - | 250 | wamp
Current VecB=30V,Ig=0
Ta = 150°C + 3°C, - - 120]| - |20]| - -
3076 Forward Current h IC =150 ma, VCE =5V
Transfer Ratio FE TA = 1500C + 3°C, _ _ _ - _ _ 200
Ic =300 ma, Vcg =5V

% pulsed through an inductor (25 mh); duty factor = 50%..

b Measured at a current where the breakdown voltage is a minimum.

-3-
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40309-40328
40360-40364

SILICON POWER TRANSISTORS

| File No 78

RCA transistors 40309—40328 and 40360-40364 are N_P_N a“d P_N.P T'ypes fﬂr

diffused-junction, silicon n-p-n and p-n-p transistors in-
tended for specific applications in audio amplifiers,
giving high-quality performance economically. These AF Ampliﬁer Applicatinns
types cover applications from low-level input stages to
high-power output stages of 5 to 50 watts. Supply volt-
ages range from the nominal 12-volt vehicular type to

117-volt ac-dc type. e JEDEC TO-3, TO-5 and TO-66, hermetically-sealed packages

The use of all-silicon devices permits more flexibility e Operation at case temperatures up to 2579F

in the mechanical and electrical design of amplifiers , . .
. . . . o Freedom from second breakdown in operating region
since the output heat sinks can be held to a minimum.

e Pellet bonded to header

- for greater power-handling capability
Information on audio circuits employing these types may be
obtained by requesting booklets ATC-401 — 406, from RCA, - for greater shock resistance
Commercial Engineering, Harrison, N. J.

40309 40315 40320 40326

40325 40311 40317 40321 40327 40310 40313 40318 40324

40363 40314 40319 40323 40360 40312 403186 40322 40328
40361 40364
40362

TO-3 ° TO-5 ® TO-66 @
A B C
MAXIMUM RATINGS (Absolute-Maximum Values)
w 2] @ - w - ~ o - ~ o - o~ o - ° ~ - o o~

e |88 8(8)8|§)8|5(5)8)8)§|§(§)8/8/6 5586|5558/
VcEo (sus) 35 - 18 18 30 35 40 40 40 40 40 - - 70 - - 35 35 - - - - - - - v
VCER (sus)* - 70 - - - - - - - - - 300 | 300 - 70 [-70 - - 40 60 300 300 | 300 300 60 v
VCEV** 35 - - - - - - - - - - - - - - - - - - - - - - - - v
VEBO 5 4 2.5 2.5 2.5 2.5 2.5 25| 25| 2.5 2.5 5 5 4 -4 2.5 2.5 b) 2.5 2.5 6 6 6 4 v
Veeo 35 - - - - - - - - - - - - - - - - - - - - - - - - v
Ic 15 15 0.7 0.7 0.7 0.7 0.7 0.7 | -0.7 0.7 0.7 1 1 0.7 0.7 |-0.7 4 4 4 2 2 2 7 A
Ip 7 7 0.2 0.2 0.2 0.2 0.2 0.2 | -0.2 0.2 0.2 0.5 0.5 0.2 0.2 (-0.2 2 2 2 2 1 1 1 1 b A
PT:...

T up to 25°C 117 115 b} 5 5 5 5 5 5 5 5 5 5 5 5 bJ 29 29 29 29 35 35 35 35 35 v
TEA up t0 25°C | - - 1 1 1 1 1 1 1 1 1 1 1 1|1 1 - - -1 - - | - -] - - v
Tc of 175°C - = = - | - _ - z _ PR Z - Z Z - = - Z _ s s s s _ v
TEMP. RANGE:

Oper. Junction -65 to 200°C °C
*RBg = 500 Q **VBg = -1.5V **% At other temperatures see derating curves

Rpg = 1,000 Q for 40327

RBE = 200 () for 40361. . ®See page 3, 4, or 5 for electrical characteristics for these types.

40362, & 40363

(‘ ‘ RpE = 150 0 for 40364

RADIO CORPORATION OF AMERICA Trademark(s) ® Registered Printed in U.S.A.

Marca(s) Registrada(s) 40309 - 40328, 40360 - 40364 6/66
Reprinted from ATC




FILE NO.78 40309-40328, 40360-40364

~ DISSIPATION RATING CURVES

FOR TYPES 4309, 40311, 40314, 40315, 40317, 40319, DISSIPATION DERATING CURVE
40320, 40323, 40326, 40360, 40361, AND 40362 FOR TYPES 40310, 40312, 40316, AND 40324
icsanss
4 40
173 VL
f
23 3 §T 30
g 0
l—é a4
2z
352 R
SO =
38
gu g - Sw
! 22 32 10
S i
) Siisissssssasisen: 0
-75-50-25 O 25 50 75 100 I25 I50 175 200 -100  -50 0 50 100 150 200
TEMPERATURE—*C CASE TEMPERATURE (Tg)— °C
92CS-11172R1 92CS~13005RI
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
FOR TYPE 40313 FOR TYPES 40318, 40322, AND 40328
35 3

zs\ 25 \

30 0 30 |50

. A . A
15 125N\ 15 é\
10 k

MAXIMUM TRANSISTOR DISSIPATION-WATTS
MAXIMUM TRANSISTOR DISSIPATION-WATTS

5 CASE TEMPERATURE (T¢) = 175& 5 CASE TEMPERATURE (T¢)= 1750C
0 100 200 300 400 0 100 200 300 400
COLLECTOR-TO-EMITTER VOLTS (VcE) T DC COLLECTOR-TO-EMITTER VOLTS (VcF) T
DISSIPATION DERATING CURVES DISSIPATION DERATING CURVE
FOR TYPES 40321 AND 40327 FOR TYPE 40325
T I T T

5 CASE TEMPERATURE
- \ 150
2
E
<<
T
=
2 \ 17— C
< [+ 47 X
= \ 23 Y
s g
2 \ ot ~
z ! sk
= \ B N
= ;% X
> a2
I FREE-AIR TEMPERATURE \ =e N
< 1 \ N
= ™S

’\\
\ o
150 125 -100 -75 -50 25 0 25 50 75 100 125 150 175200 -100  -50 o 50 100 150 200
TEMPERATURE-9C TLI708C CASE TEMPERATURE—°C 92C5-13031



40309-40328, 40360-40364

B ELECTRICAL CHARACTERISTICS (40309, 40311, 40314, 40315, 40317, 40319, 40320, 40321, 40323, 40326, 40327,
40360, 60361, and 40362)

TEST CONDITIONS LIMITS
CHARACTERISTIC | Ve | Yee| Vves| Ic | Tc
40309 40311 40314 40315 40317 | 40319 40320 40321 40323 40326 40327 40360 40361 40362
Volts mA °C
0 2 1A
6 3 (lf;x.)
!
CEO 60 150 250 A
(Max.)
15 25 10.25 uA |0.25 pA | 0.25 pAj0.25 pA |0.25 uA 0.25 pA| 0.25 A 10.25 uA
(Max.) |(Max.) |(Max.) [(Max.) |(Max.) (Max.) (Max.) |(Max.)
-15 25 -0.25 pA
(Max.)
IcBo 15 150 |1 mA 1 mA 1mA [1lmA 1 mA 1 mA 1 mA 1 mA
(Max.) [(Max.) (Max.) (Mpx.) (Max.) (Max.) (Max.) [(Max.)
-15 150 -1 mA
(Max.)
150 150 100 A 100 A
(Max.) (Max.)
150 S uA 5 uA
(Max.) (Max.)
I of 25 1LpA -1 pA
CER® 6 (Max.) (Ma;.)
60" 150 100 ¢A | -100 pA
(Max.) [(Max.)
2.5 1 mA 1 mA 1mA |ImA 1 mA 1 mA 1 mA 1 mA
(Max.) |[(Max.) (Max.) [(Max.) [(Max.) (Max.) (Max.) |(Max.)
-2.5 -1 mA
(Max.)
I
EBO s 100 1A 100 A
(Max.) (Max.)
41 1 mA ImA |-1mA
(Max.) (Max.) |(Max.)
100* 18 V® 30V 40 V 35vV® (40V 40V 18V® |40V 70V
(Min.) (Min.) (Min.) |(Min.) (Min.) (Min.) (Min.) |(Min.) (Min.)
A%
CEO (su9) 100+ 40 v*
(Min.)
4 50 1V 1V 1V 1V 1V Lv
(Max.) |(Max.) | (Max.) |(Max.) (Max.) (Max.)
4 10 1V 1V 1V 1V
(Max.) (Max.) (Max.) (Max.)
VBE
-4 -50 -1.0V -1V
(Max.) (Max.)
10 50 2V 2V
(Max.) (Max.)
VCE (sat) 150¢ 1.4V -1.4V 1.4V 1.4V | -14V
(Max.) (Max.) (Max.) |[(Max.) |(Max.)
50 300 V 300 V
v (sus)® (Min.) (Min.)
C sus
ER 100 70V |-70v
(Min.) | (Min.)
4 50 70-350 {70-350 | 70-350 [70-350 70-350 70-350
-4 -50 35-200 35-200
hFE
4 10 40-200 40-200 40-200 40-200
10 20 25-200 40-250
SJ-C 350C/W [35°C/W | 35°C/W|35°C/W |35°C/W |35°C/W [35°C/W| 30°C/W|35°C/W |30°C/W |30°C/W [35°C/W |35°C/W|35°C/W
(Max.) [(Max.) (Max.) |(Max.) |(Max.) [(Max.) (Max.) | (Max.) |(Max.) [(Max.) [(Max.) |(Max.) (Max.) |(Max.)
9J-FA 175°C/W|175°C/W|175°C/W|175°C/W|175°C /W175°C/W 175°C/W| 175°C/W|175°C/W|175°C/W
(Max.) [(Max.) |(Max.) [(Max.) [(Max.) [(Max.) (Max.) (Max.) |(Max.) [(Max.)
10 50 100Mc/s|100 Mc/s 100Mc/s 100Mc/s
(Typ)  |(Typ.) (Typ.) (Typ.)
fT -4 - 50 100 Mc/s 100Mc/s
(Typ.) (Typ.)
4 50 100Mc/s 100Mc/s| 100Mc/s
(Typ.) (Typ.) | (Typ.)
* Pulsed; pulse duration = 300usec, duty factor < 2% ¢Ig = 15mA sRpg = 1,0000hms

.
BVcgQ value RBE = 200 Q for 40361 & 40362

t Negative value for 40362



4030940328, 40360—40364

C

FILE NO.78

ELECTRICAL CHARACTERISTICS (40310, 40312, 40313, 40316, 40318, 40322, 40324, 40328, and 40364)

CONDITIONS LIMITS
vea | Vee I Ves | c | Tc
CHARACTERISTIC Volts oC 40310 40312 | 40313 40316 40318 40322 40324 40328 40364
I 150 5 mA 5 mA 5 mA
CEO {Max.) (Max.) (Max.)
300 | 1.5¢ 25 10 mA
(Max.)
300 | 1.5® 150 10 mA
(Max.)
1
CEV 150 | 1.5% 150 10 mA 10 mA
(Max.) (Max.)
150 | 1.5® 25 5 mA 10 mA
(Max.) (Max.)
50 25 0.5mA
. R (Max.)
1
CER 0 150 2mA
(Max.)
15 25 |10«A |10uA 10 A 10 A
(Max.) |(Max.) (Max.)
I
CBO 15 150 [SmA SmA SmA SmA
(Max.) |(Max.) (Max.) (Max.)
2.5 SmA SmA SmA SmA
(Max.) |(Max.) [(Max.) (Max.)
5 SmA
(Max.)
I
EBO 6 SmA | SmA SmA
(Max.) (Max.) (Max.)
4 5 mA
(Max.)
VcEQ (sus) 100* 35 Ve 35 Ve
mA (Min.) (Min.)
2 1A 1.4V 1.4V 1.4V 1.4V
(Max.) |(Max.) (Max.) (Max.)
10 100 1.5V
mA (Max.)
v 10 500 1.5V
BE mA (Max.)
10 1A 1.5V
(Max.)
1.8V
5 2.5A (Max.)
VCE (sat) 2.5A 2ve
CEfsa (Max.)
100* 60 V** 40 V**
mA (Min.) (Min.)
V
CER(ous) 200 300 Vae 300 V** | 300V* 300 V** | 70 V4
mA (Min.) (Min.) (Min.) (Min.) (Min.)
2 1A 20-120 [20-120 20-120 20-120
5 0.5A 35-175
5 2.5A 20
(Min.)
hFE 10 100 40-250
mA
10 500 40 50 75
mA (Min.) (Min.) (Min.)
10 20 40 40 40
mA (Min.) (Min.) (Min.)
10 1A 20
(Min.)
4 500 750kc/s|750kc/s 750kc/s 750ke/s
; mA (Typ.) |[(Typ.) (Typ.) (Typ.)
T 10 2.5A 15Mc/s
(Typ.)
150 150mA 100mA* | 100mA 100 mA
(Min.) (Min.) (Min.) (Min.)
I
S/b* 40 750mA
(Min.)
Eg/pm 4 50 u 50
S/d M |
“)c 6°C/W |6°C/W [s°C/w |6°C/W [s°C/w | S°C/W [6°C/W |5°C/W | S°C/w
(Max.) [(Max.) |[(Max.) |(Max.) |(Max.) (Max.) |(Max.) [(Max.) (Max.)

* Pulsed; Pulse duration = 300 usec, duty factor <2 %.

®RpE value

sRpE = 200hms & L = 100 xh

4RgE = 20092, L = SmH

4 IS/b is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base junction forward biased

lES/b is defined as the energy at which second breakdown occurs under specified reverse bias conditions. ES/b = ‘/;leY where L is a series
load or leakage inductance and I is the peak collector current.

‘Rpg = 1500

Olg = 0.25A

® BV value.
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MAXIMUM TRANSISTOR DISSIPATION—W

DISSIPATION DERATING CURVE
FOR TYPE 40363

40309-40328, 40360—-40364

DISSIPATION DERATING CURVE

FOR TYPE 40364

150 35
1
7w |
g t
105 4--- = I
| 5 '
100 : 2 :
\ o
| \ = 20 !
12 i
\ 2 |
! =15 |
| N\ z !
¥ ; = ;
£ |
|
N, 5 !
|
|
0 ! 0 ]
-100  -50 0 2 5 100 150 200 -100 -50 CASEQEMP;AT 5:E o 100 150 20
CASE TEMPERATURE —0C sascarenc URE— =
A ELECTRICAL CHARACTERISTICS (40325 and 40363)
¥
7 TEST CONDITIONS LIMITS
CHARACTERISTIC | Veg [ VeE l Ves | Ic | Tc
4
— e il
30 25 |5mA
(Max.)
IcBo
30 150 |{10mA
(Max.)
60 25 1 mA
(Max.)
ICER
60 150 10mA
(Max.)
10mA
(Max.)
IEBO
S mA
(Max.)
BVcEQ (sus) 200 35V
{Min.)
VCER (sus) 200 70V
(Min.)
BVcBo 100 35V
Min.)
4 8A 2V
(Max.)
VBE
4 4A 1.8V
(Max.)
gA* 1.5V
VCE (sat) (Max.)
4A** 1.1V
(Max.)
4 8A 1260
hFE
4 4A 20-70
f1.c 1.5°C/W|1.5°C/W
(Max.) |(Max.)
fr 4 3A 700ke/s
(Typ.)
‘IB = 800mA “IB = 400 mA ARBE = 200 Q
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FILE NO.78

DIMENSIONAL OUTLINE
JEDEC No. TO-66

500
‘470
| r— DIA_—-1
340 l ] N
250 — - ] SEATING PLANE
075
360 MIN 9
R — DETAILS OF OUTLINE
IN THIS ZONE OPTIONAL
" 962 R
107 i 958
093 590 2 PINS
O3 DIA
145 R. MAX.
D BOTH ENDS
f 2 MOUNTING HOLES
152
90 182 o8

~350 R. MAX.

TERMINAL CONNECTIONS

PIN NO. 1-BASE
PIN NO. 2-EMITTER
FLANGE, CASE-COLLECTOR

92CsS-12865

Dimensions in Inches

40309-40328, 40360-40364

DIMENSIONAL OUTLINE
JEDEC No. TO-5

.370 MAX.
[*— .335 MIN. ™
DIA
.335 MAX,
[*—.305 MIN. ]
DIA.
—
a8
’ .260 MAX.
T 240 MIN.
i e ] lssnmc PLANE
009 10 L]
I |
DETAILS OF OUT- D D D :
LINE IN THIS _—
ZONE OPTIONAL 200 3 LEADS
e
EAD O -
INSULATING DIA.
EYELETS
B
100
QUTSIDE 4
N
007 MAX. TERMINAL CONNECTIONS
.034 MAX. LEAD NO. 1-EMITTER
028 MIN. V LEAD NO. 2-BASE
8;3 :AX. LEAD NO. 3 CASE-COLLECTOR
INDEX TAB ’ IN-

92CsS-12656

Dimensions in Inches

DIMENSIONAL OUTLINE
JEDEC No. TO-3

875 MAX. —>
DIA

450
250 J
{ ] SEATING PLANE
.335 MIN. U 135 MAX,
o 1197
1177
225
.205 _} ( r— S —
¥ l .188 R. MAX.
430 BOTH ENDS
L]

2 MOUNTING HOLES
:g: DIA.

.525 R. MAX.
2 PINS

043
038 DA

TERMINAL CONNECTIONS

PIN NO.

1-BASE
PIN NO. 2-EMITTER
FLANGE, CASE-COLLECTOR

92Cs+12336R2

Dimensions in Inches

Information furnished by RCA is believed to be accurate ana reliable.

However, no responsibility is as-

sumed by RCA for its use; nor for any infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of RCA
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RCA AF TRANSISTORS

40329

File No. §]

RCA-403292 is an alloy-junction tran-
sistor of the germanium pnp type, with
ratings and characteristics which make 1t
extremely useful for low-level, inter-
mediate-level, and class-A driver stages
1n consumer and industrial af-amplifier
equipment. Typical applications in which
the 40329 can provide outstanding perform-
ance include: 1nput stages of phonograph
amplifiers using crystal pickups, tone-
control stages, preamplifier and other
low-level stages operating with as little
as 1/4 microwatt of signal input power.
The 40329 is also particularly useful in
class A driver stages required to handle
collector current swings as great as 50 ma
peak-to-peak, or collector voltage swings
as great as 20 volts peak-to-peak with
low distortion.

AMPLIFIER SERVICE, Absolute-Maximum Ratings

COLLECTOR-TO-BASE VOLTAGE, VCBO' . -25 volts
COLLECTOR-TO-EMITTERVOLTAGE,VCER:

Rgp < 4700 ohms. . . . . . . .. -25 volts
EMITTER-TO-BASE VOLTAGE, VEBO' -2.5 volts
COLLECTOR CURRENT, 'C ....... -100 ma
EMITTER CURRENT, 'E ........ 100 ma
BASE CURRENT, |B ......... -20 ma
TEMPERATURE RANGE:

StOrage. « « « + 4 v 4 w4 4w . . -65 to +100 °C

Operating (Junction) . . . . . . -65 to +100 °C
TRANSISTOR DISSIPATION, PT:

With infinite heat sink:

At case fup to 55°C. . . . . . 375 mw

temperatures |above 55° C Derate at 8.35 mw/°C
With practical heat sink (6 =50° C/w):
At free-air {up to 55°C. . . . .. 265 mw
temperatures |above 55° C Derate at 5.9 mw/°C
Without heat sink:
At free-air up to 55°¢C. . . . . .
temperatures {

1256 mw
above 55° C Derate at 2.8 mw/°C

LEAD TEMPERATURE (During Soldering):
At distances not closer than | /32 inch to
seating surface for |0 sec. maximum. . 255 ©°C

A Formerly Developmental No. TA2684.

GERMANIUM PNP
ALLOY TRANSISTOR |«

For AF-Amplifier Applications in
Consumer and Industrial Equipment |

JEDEC TO-1

FEATURES:

o wide application capability -
low-level and preamplifier stages
input stages for phonographs using crystal pick-
ups
tone control and pre-driver stages
Class A driver stages
e controlled for low noise over entire af range —
low noise operation in stages operating with as
little as Y% nwatt of signal input power
e high dissipation capability -
P1 = 375 mw at T to 550C
up to 265 mw at Tfp to 550C

o low distortion —
exceptional linearity of beta over wide range
of Ig and V¢
o controlled beta over wide range of operating points
o high gain and low distortion in driver stages oper-
ating with large reflected load impedances -
hoe = 175 »mhos typical
hre = 300 x 10-6 typical
o large output capability in driver stages —
V¢ swings to 20 volts peak-to-peak
l¢ swings to 50 ma peak-to-peak
o hermetically sealed JEDEC TO-1 package

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

L
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File No. 97 40329
ELECTRICAL CHARACTERISTICS, at a Case Temperature (TC) of 25° C:
LIMITS TEST CONDITIONS
Symbols RCA
Characteristics & f v VeE VEB I
Units 40329 CB c
Min.| Typ. | Max. kc volts|volts volts ma
Collector-Cutoff 1¢cBO - - -1y -12
Current pa
Emitter-Cutoff IEBO
Current pa - - -4 -2 0
Collector-to-Base BVcBo
Breakdown Voltage volts | =25 - - -0.05
Collector-to-Emitter BVCER | _55 - - RBE = -
Breakdown Voltage volts 4700 ohms
Emitter-to-Base BVego |_ - - -
Breakdown Voltage volts 2.5 0.05(1E)
Static Forward Current-
Transfer Ratio hFE 50 90 200 -l -25
Small-Signal Forward h 75 120 300 | -10 -10
Current-Transfer Ratio fe 50 85 | 200 | -6 -1
Small-Signal Forward £
Current-Transfer Ratio hfb - 1.5 - -6 =1
Cutoff Frequency Mc
Collector-to-Base Cob - 35 _ | -6
Capacitance pf
Small-Signal Input hie
Impedance ohms - 400 - ! =10 =10
Small-Signal Qutput hoe _ _ _ _
Admittance pmhos 175 ' 10 1o
Small-Signal Reverse 300 _ _
Voltage-Transfer Ratio| Ire T |xi0"8 T : 10 10
Equivalent RMS Noise iN 20 cps
Input Current pa - - 0.02145 20 ke -6 -0.5
Extrinsic Base-Lead rpp'
Resistance ohms - 100 - 20 Mc -6 -1
1 COMMON-EMITTER CIRCUIT, BASE INPUT. ]
E{ CASE TEMPERATURE (Tc)=25°C 4 COMMON-EMITTER CIRCUIT, BASE INPUT.
H i = [T1 CASE TEMPERATURE (Tg)=25°C
100 HH=L2H T (™ L:: COLLECTOR-TO-EMITTER VOLTS (ch)*-lo
_ ] © [0 FREQUENCY (f)=1KC
2 r s
- L 125
§ oot o .
$ £ 0o
. -60 ég s
g 4 £2 L
G -40 S % 50
3 E g
8 02 g
-20 T 25
ASE MILLIAMPERES (Ig) -0l 2
o -5 -1 -5 -20 -25 COLLECTOR MILLIAMPERES (IC)
COLLECTOR-TO-EMITTER VOLTS (VCE) 92¢S-13140
92Ccs-13142

Fig. 1- Typical Collector Characteristics

-2.

Fig.2- Typical Small-Signal Beta (h4o) Characteristic

.



F1] COMMON-EMITTER CIRCUIT, BASE INPUT. i COMMON-EMITTER CIRCUIT, BASE INPUT. HH
5 st case reenaTu 1125
u .-
- Z’ 15014  FREQUENCY ()= 1KC o COLLECTOR-TO-EMITTER VOLTS (Vcg)=—! .
K _ 11 I T u »
( N 12s I :
. L 125
Fi] o
4 = & -80 RaRRA
. = w 1 .
% 100 L] Y F H
O o = - T
oz . < 1 SEggp
£ 5 :
<o J -60 F
z 975 s
E5 i8
w & 3
o =
2 50 o -40 i
S - H
v 3 F
2' 25 o
= -20 N - -
(]
o -5 10 5 ~20
COLLECTOR-TO-EMITTER VOLTS (Vcg)
s2cs-13130 0 0.2 04 06 0.8 -1 12 14
) ) BASE MILLIAMPERES (Ig)
Fig.3-Typical Small-Signal Beta 92¢s-13143
(h4e) Characteristic
e . . . . .
Fig. 6 - Typical Transfer Characterisfic.
i —— i2
I COMMON-EMITTER CIRCUIT, BASE INPUT. ";ASE COLLECTo;i -—
ASE TEMPERATURE (Tc)=25°C |
oo [, COLLECTOR-TO- EMITTER vOLTS (vee)=-1

s

]

;:3 | l@hfa ghoe | 2 RL
2 -80 |
« = | hig | l
w
g i I |
2 | I
3 -60H+

. [ ewrren ]

) 4\ ' g H 92CS-12535

¥ -40

w
3 . Vi hie * (AhRL)
3 Input Resistance = — =

20 i1 m

i Vo hie * Rg

0 -0l -0z -03 -04 -0 Output Resistance =——=

h
BASE-TO-EMITTER VOLTS (Vgg) iz Ah+ (hoeRg)
92Cs-13141

Forward Current- :
. . . . . . . 12 hf
Fig. 4- Typical Transfer Characteristic. Transfer Ratio = —2= e

i1 1+ (hoeRL)

Forward Voltage- v, ~hfeRL

Transfer Ratio = —F
1 hie + (AhRL)

[T COMMON-EMITTER CIRCUIT, BASE INPUT.
[T] CASE TEMPERATURE (Tc)= 25°C
15[ COLLECTOR- TO-EMITTER VOLTS (VCE)=~| V, = ac input signal voltage
_ i1 = ac base current
(<] .
g [ V, = ac output signal voltage
& , i, = ac collector current
& - 2
ES e small-signal short—circuit input impedance
= v . . . .
o] J e small-signal open—circuit output admittance
= . . .
w hre = smal l-signal open—circuit reverse voltage-trans—
2 fer ratio ) )
©-05 hfe = small-signal short-circuit forward current—
y.4i transfer ratio
A
=i h _ R
>y AN = (hjehge) = (nrehfe)
Rg = generator resistance
(\// ) -0l -02 -03 -04 R = load resistance

BASE-TO-EMITTER VOLTS (Vgg)
92Cs-13144

Fig.7- Low-Frequency Small-Signal Equivalent
Fig.5- Typical Input Characteristic. Circuit Characteristics of RCA-40329.
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40329

OPERATING CONSIDERATIONS
The maximum ratings in the tabulated
data are established in accordance with
the following definition of the Absolute-
Maximum Rating System for rating elec-
tron devices.

Absolute-Maximum ratings are limiting
values of operating and environmental
conditions applicable to any electron de-
vice of a specified type as defined by
its published data, and should not be ex-
ceeded under the worst probable conditions.

The device manufacturer chooses these
values to provide acceptable serviceability
of the device, taking no responsibility
for equipment variations, environment
variations, and the effects of changes 1in
operating conditions due to variations
in device characteristics.

The equipment manufacturer should de-
sign so that initially and throughout life
no absolute-maximum value for the intended
service 1s exceeded with any device under
the worst probable operating conditions
with respect to supply-voltage variation,
equipment component variation, equlpment
control adjustment, load variation, signal
variation, environmental conditions, and
variations in device characteristics.

The flexible leads of the 40329 are
usually soldered to the circuit elements.
It is desirablein all soldering operations
to provide some slack or an expansion
elbow in the leads, to prevent excessive
tension on the leads. It is important
during the soldering operation to avoid
excessive heat inorder to prevent possible
damage to the devices. To absorb some
of the heat, grip the flexible lead of the
device between the case and the soldering
point with a pair of pliers.

When dip soldering is employed in the
assembly of printed circuits using the
40329, the temperature of the solder should
not exceed 255° C for a maximum immersion
period of 10 seconds. Furthermore, the
leads should not be dip soldered within
0.25" of the metal case. :

RCA-40329 should not be connected into
or disconnected from circuits with the
power on because high transient currents
may cause permanent damage to the device.

UNDER NO CIRCUMSTANCES SHOULD THE CASE
OF THE 40329 BE SOLDERED TO A HEAT SINK
OR CHASSIS BECAUSE THE HEAT OF THE SOL-
DERING OPERATION WILL PERMANENTLY DAMAGE
THE TRANSISTOR.

DIMENSIONAL OUTLINE
JEDEC No.TO-1

—1 .240 MAX, (e—
DIA,

410 MAX,

Tc MEASURED
ON SIDE OF CASE
AT JUNCTURE

WITH SEATING SEATING PLANE
PLANE T— U U

1.5 W

MIN. g

l Hn+——3d§Am

‘o6 DIA-

INSULATION
DIA.
92CS—12486

Dimensions in Inches

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES
IN ZONE BETWEEN 0.050 AND 0.250 INCH FROM
THE SEATING PLANE. BETWEEN 0.250 INCH
AND 1.5 INCHES, A MAXIMUM DIAMETER OF
0.021 INCH IS HELD. OUTSIDE OF THESE
ZONES, THE LEAD DIAMETER IS NOT CONTROLLED.

TERMINAL DIAGRAM

LEAD 1 - EMITTER
LEAD 2 - BASE
LEAD 3 - COLLECTOR




SILICON N-P-N “overtay” TRANSISTORS (D)

RCA-40340 and 40341 are epitaxial sili-
con n-p-n planar transistors of the “overlay’’
emitter electrode construction. They are in-
tended especially for high power output, class-
C amplifier service at frequencies up to 100
MHz.

Inthe overlay structure, there are a number
of individual emitter sites which are all con-
nected inparallel and used in conjunction with
a single base and collector region. When com-
pared with other structures, this arrangement
provides a substantial increase in emitter

High Power
VHF

Amplifier

JEDEC T0-60

with Clip

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-EMITTER VOLTAGE:

40340 40341

periphery for higher current or power, and a With baseopen. . ... .......... Vero 25 35 Vv
corresponding decrease in emitter and col- With Vpp=-1.5volts . . . .. ... .. Vegy 60 70 V
lector areas for lower input and output capac- COLLECTOR-TO-BASE VOLTAGE . .. VCBO 60 7 V
itances. The overlay structure thus offers EMITTER-TO-BASE VOLTAGE. . . . .. Vggo 40 40 V
greater power output, gain, efficiency, and PEAK COLLECTOR CURRENT. . . . .. 10 10 A
frequency capability. CONTINUOUS COLLECTOR CURRENT IC 33 33 A
JUNCTION TEMPERATURE. . . . .. .. T J 200 200 °C
DISSIPATION (At 25°C case
temperature). . . .............. PT 70 70 W
ELECTRICAL CHARACTERISTICS Case Temperature (TC) =925 9C
Limits
Characteristic Symbol Test Conditions 40340 40341 Units

Collector-to-Emitter Breakdown Voltage BVcEgy Ic= 200 mA4, Vgg=-1.5v 60 70 V (min.)

Collector-to-Emitter Breakdown Voltage BVcEo 1c =200 mA%, Ig= 0 25 35 V (min.)

Emitter-to-Base Breakdown Voltage BVEpo Ig=10 mA, Ic=0 4 4 V (min.)

Collector-Cutoff Current lCEO VCE: 30v, 1g=0 - 1.0 mA (max.)

VCE='|5V, IB=0 1.0 - mA (max.)

Collector-Cutoff Current Iceo Vep=50 Vv, 1g=0 - 10 mA (max.)

VCB: 40V, |E=0 10 - mA (max.)

Collector-Base Capacitance Cob Veg= 30V, Ig=0 - 85 pF (max.)

Vep=15V, Ig=0 120 - pF (max.)

RF Output Power (50 MHz) (See Fig.1) POUT VCE= 24 V, PIN: 3w - 30 W (min.)

Eff. (min.)=60%
VeE= 135V, P =5 W 25 - W (min.)
Eff. (min.)= 60%
Thermal Resistance (Junction-to-Case) e.I.C 2.5 2.5 °C/W (max.)

APylsed through a 25-mH inductor, duty factor = 50%.

RADIO CORPORATION OF AMERICA  Tetershid @ fesivures
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Marca(s) Registrada(s)

Printed in U.S.A.

40340, 40341 6/66
Supersedes 40340, 40341 4/65




FILE NO. 74

RF AMPLIFIER CIRCUIT FOR 40340
POWER OUTPUT TEST
(50 MHz Operation)

(PIN)
(Zg=500)

L&i
N

(PouT)
(z;250.0)

i} d

-0 13.5v O+ 92LS-1315

Cq: 14-150 pF

Ca: 90—400 pF

C3: 1000 pF

04: .02 [JF

Cg: 32-250 pF

Cg: 32250 pF

L;: 1 turn, No.16 wire, 5/16" ID, 1/8" long

Lo: Ferrite Choke, Z = 450 Q

Lg: 10 turns, No.20 enamel wire, close wound,
1/4"ID

Ly: 3 turns, No.10 wire, 3/4"ID, 3/4" long

Q;: RCA-40340

Fig.1

TYPICAL PERFORMANCE OF TYPE 40340
IN THE COMMON-EMITTER AMPLIFIER CIRCUIT

SHOWN IN FIG.1

COLLECTOR SUPPLY VOLTS Vgg = 13.5, F = 50 MHz
CASE TEMPERATURE (T¢) = 25°¢C

g 30
g =
|
= 25
3
3 2
= 20
>
a
-
3

15
[ Z
ui
g 4
a 10
W
@

5

o | 2 3 4 5 6 7 8

RF POWER INPUT (P, ) — WATTS
92LS8-1491

Fig.2

40340, 40341

RF AMPLIFIER CIRCUIT FOR 40341
POWER OUTPUT TEST
(50 MHz Operation)

(PoyT)
(ZL. 50 m

92LS-I316

Cy: 14-150 pF
Cg: 110-580 pF

Cg» Cg: 1000 pF

C4: .0018 uE

Cg: 0.2 |F

C7: 140-680 pF

Cg: 32-250 pF

Lq: 2 tumns, No.16 wire, 1/4"ID, 1/4" long

Lg: Ferrite Choke, Z = 450 Q

Lg: 10 turns, No.20 enamel wire, close
wound, 1/4"ID

Ly: 3 turns, No.10 wire, 3/4"1ID, 3/4" long

R : 0.33 ohms

Q;: RCA-40341

Fig.3

TYPICAL PERFORMANCE OF TYPE 40341

IN THE COMMON-EMITTER AMPLIFIER CIRCUIT

SHOWN IN FIG.3

RF POWER OUTPUT (POUT) — WATTS

COLLECTOR SUPPLY VOLTS Vgg=24, F=50MHz
CASE TEMPERATURE (Tg) =25°C

45

40

35

30 -

25

20

[} | 2 3 4 5 6 7 8

RF POWER INPUT (P\) —WATTS
92L5-1493

Fig.4
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DIMENSIONAL OUTLINE NOTE 1: The pin spacing permits insertion in any socket

T0-60 and Pin 1-to-Case having a pin-circle diameter of 0.200" and contacts which

S Shorting Clip will ﬁccommodate pins having a diameter of 0.030" min.,
( 0.046" max.

NOTE 2: The torque applied to a 10-32 hex nut assembled
on the thread during installation should not exceed 12 inch-
pounds.

NOTE 3: This device may be operated in any position.

NOTE 4: The emitter is connected internally to the case.
If it is desirable to use pin No.l as the external connection
to the emitter, the supplied shorting clip must be installed.
It will provide a low-inductance connection between the
emitter case and pin No.l.

SHORTING CLIP

(PINI TO CASE)
(NOTE 4) w
/%

N\

The shorting clip is installed as follows:

INSULATION A. tPhlace the clip over pin No.l with edge overhanging
e case.
B. Apply soldering flux.
.360
3PINS :8?;8 DIA. DIA. CAUTION
(NOTE 1) Do Not apply solder.
.'233 The clip is supplied with a
_E__;_V - 480 special solder coating.
370—Y .355 _ :
.320 C. Heat the entire case to200 °C max. with a temperature-
320 regulated heating device, such as a hot plate or sold-
215 ering iron.
T - D. Allow solder to flow.
|
1
"6%50 ! i E. Allow unit to cool in ambient air.
1
! i 455 F. Clean off flux with hot water or TCE.
‘ ! E 375
10— 32 UNF 2A H ]
R THREAD ' i
(NOTE 2) : '
1 H
92LM-128

DIMENSIONS IN INCHES

TERMINAL CONNECTIONS

Pin No.l1 - See Note 4 Information furnished by RCA is believed to be accurate ?nd re-
Pin No.2 - Base liable. However, no responsibility is assumed by RCA for its use;

. ’ nor for any infringements of patents or other rights of third
Pin No.3 - Collector parties which may result from its use. No license is granted by
Case, Mounting Stud - Emitter implication or otherwise under any patent or patent rights of RCA.
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SILICON N-P-N TRANSISTORS

1 File No. 2]] EJ

RCA-40346,-40346V1,-40346V2, -40412,-40412V1, For Hig h-VoIfqge Swifching and
and -40412V2 are triple-diffused silicon n-p-n transis-
tors having high breakdown voltages, high frequency-  Linear-Amplifier Applications in Military,
response capability, and fast switching speeds.
Industrial, and Commercial Applications

These transistors are intended for a wide variety
of low-and medium-power, high-voltage applications.
Types 40346, 40346V1, and 40346V2 are especially
useful in such devices as neon indicator and NIXIE*
driver circuits and indifferential and operational ampli-
fiers. Types 40412, 40412V1, and 40412V2 are espe-
cially suited for Class-A AC/DC audio-amplifier ser-

vice. ta
40346V2
) . 40346 40412v2
Types 40346 and 40412 are supplied in a JEDEC 40412 JEDEC T0-5
TO-5 package; types 40346V1 and 40412V1 in a JEDEC JEDEC TO-5 PACKAGE PACKAGE WITH FLANGE

TO-5 package with a factory-attached heat radiator for
greater free-air dissipation capability; and types
40346V2 and 40412V2 are supplied in a TO-5 package
with an attached flange for increased power dissi-
pation and mounting convenience.

40346V1
40412V1

*Nixie is a Registered Trademark of Burroughs Corporation,
Electronic Components Division, Plainfield, N. J. JEDEC TO-5 PACKAGE

WITH HEAT RADIATOR

MAXIMUM RATINGS
Absolute-Maximum Values:
40346 40346V1 40346V2 40412 40412V1 40412V2
COLLECTOR-TO-EMITTER VOLTAGE, VCER(sus):

With RBE =1,0000hMS . & v vttt e e e 175 175 175 - - - A%
With RBE =10,000 0hms . .. ih it e e e e e - - - 250 250 250 A%
COLLECTOR CURRENT, I . ......ovviininn, 1 1 1 1 1 1 A
BASE CURRENT, Ig. ... ..o, 0.5 0.5 0.5 0.5 0.5 0.5 A
TRANSISTOR DISSIPATION, Pr:
At case temperatures upto 25°C. . . .. ... ..., 10 - 10 10 - 10 w
At free-air temperatures up to 50°C . . . .. ... ... ... 1 - - 1 - - w
At free-air temperatures upto 25°C . . . . ... .ol - 4 - - 4 - w
At other temperatures . . ... .. .o e oot e e eoeonons — See Fig. 1 _—
[, ! OPERATING TEMPERATURERANGE . . . .. ... ... ..... —_— —65 to +200 — %
RADIO CORPORATION OF AMERICA  Trodomerty ® koot :03’:6 :"‘;’fl~"\-, )

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 40412, V1. V2 7/66
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ELECTRICAL CHARACTERISTICS
Case Temperature (T ) = 25° C, Unless Otherwise Specified

40346, V1, V2
40412, V1, V2

DC DC DC
Collector |Emitter Current LIMITS g
Characteristic Symbol Volts Volts (mA) 40346 | 40346V1| 40346V2| 40412 |40412V1}40412V2 JUNITS
VeelVes!l Ve ¢ |’k |1 [Min.|Max.|Min. IMax.|Min. Max.|Min. Max. [Min. [Max.|Min.|Max.
Collector-Cutoff Current: I

With base open ICEO 100 | —~ - -] =1-=1 - 5 - 5 - 5 - - - - - - HA

With R = 10,000 ohms CER 100 | — - - =-]=-1-1- - | - - | - - 1 - 1 - 1 mA

With base reverse-biased: I

,TC=25°°C ICEV 200} - 1.5 -}-}-{-]1]10) —-}10} — |10 | — - -1 -1-1- HA
Tc=150, C [CEV [200] - 15 |=|-|-J -1 |-|1}j-=-f1r}]=-]-]-1-|-}-] mA
To=150 C CEV 150 | — 1.5 ==l =1=1=1=<1=1=1=121<121=12 mA

T -

. EBO - - 4 -l=-1-1-15s - s -=1s - - =-]=-1-1- pA
Emitter-Cutoff Current EBO _ _ 3 -1l _ _ _ _ _ _ 100 — {100] — | 100 HA
Collector-T o-Emitter

Sustaining Voltage:

With external base-

emitter resistor v

RBE= 1,000 ohms CER(sus)| — -— —_ 50| —-|—1}175 - | 175] — 175 — — - - | - - — v

Rpp=10,000 ohms CER(sus)| — | - - Iso|l-|-=} = =] -=1-=1-1-=]250] — |250| — |250] — v
Collector-To-Emitter v

Saturation Voltage CE(sat) - - - 10| -1 — }05] — j05| — |05 | — - - | - - - v
Base-To-Emitter Voltage VBE 10 - - 10} —{—1| — 1 - 1 - 1 - - -1 - - - v
Second-Breakdown Current L..®

(Safe-operating region) S/b 200 — - —-|-1-1 - - | - - | - — |50} —}|50]| - |sof — mA
DC Forward-Current h

Transfer Ratio hFE 10| — - 10— —1|25 - |25 - | 25 - - - - - - -

FE 20 — - 30|-|=-| -} =-|=-=1-=]-=]-1]40] - (40| — j4a0] —
Small-Signal Forward-

Current Transfer Ratio h

at F=5 MHz fe 10| — - 10|]-1-1 2 - 2 - 2 - 2 - 2 - 2 -
Output Capacitance c

(At 1 MHz) ob —| 10 - -Jo|-{-}~-]-]1-|-1-]-]10}~-]10]~|10] pF
Thermal Resistance: 9

Junction-to-case gJ-c -1 - - |=-1-1-1-Jss] = -] -5} =-]5s]| -] =]-1]15]|Ccrw

Junction-to-free air J-FA - - - I=l-1-1-1-]=-1s)]-1-|-1-]-14]-]-[°crw

L] IS/b is defined as the current at which second breakdown occurs at a specified collector voltage.

DISSIPATION DERATING CURVES

TYPICAL DC-BETA CHARACTERISTICS FOR ALL TYPES

Fig. 1

: T
T
2 i !
% 1o CASE TEMPERATURE
= 40346, 40346V2
' Jo2, 404i2va
5 e
E 8 T ) NN NN EN ]
g
@
24
o
e ©
2 EES S Sy e S eyt
7 S RtaiAqasasessERinanisis
2, FREE—AIR TEMPERATURE
P FHTH 40346 VI f
(= 40412V
H T
z 2 ST
x FREE—AIR TEMPERATURE 1 N
= -40346,4041 T NN
o iz::m‘.:?mmwﬁﬂ??i aEsees! =S
150 -100  -50 0 50 00 50 200
TEMPERATURE — °C
92L5-1554

COLLECTOR-TO-EMITTER VOLTS (Veg)=10]
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Fig. 2
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40346, V1, V2

40412, V1, V2 FILE NO. 211

TYPICAL OUTPUT CHARACTERISTICS FOR ALL TYPES TYPICAL OPERATION CHARACTERISTICS
FOR ALL TYPES

~ 75 » CASE TEMPERATURE (T¢)=25°C COLLECTOR-TO-EMITTER VOLTS (Vcg) =10
1048 7
150 HC a 4
: ; 2 4 /
[ € @ 4
S5 \ [} » /
© = 10 8 ~N va
H g 6 é?/
4 x 4
= 100 75 e & g/
w == 2 & 8
@ \y /
g ] @0, & 7
O 75 L] 2 S A 7
5 =z i 5 4 /\@/ /
[ O / 4
o w & /
w 50 s vZ0 g 2 g
2 ASE CURRENT ( g 9 /
> T o loa P
o — w 6
25 - 2 4 / /
| 4] / 4
T 2 %
L1] 1.0
0 25 50 75 100 125 150 75 200 225
COLLECTOR-TO-EMITTER VOLTS (Vgg)—V 02 03 04 03 06 07 08
92C5-13210 BASE-TO-EMITTER VOLTS (Vgg)
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Fig. 3 Fig. 4
DIMENSIONAL OUTLINE
FOR TYPES 40346 & 40412
JEDEC TO-5
N 370 MAX.
/ .335 MIN.
S/ DIA.
.335 MAX.
305 MIN.
DIA.
TYPICAL OPERATION CHARACTERISTICS ,.OJ'——O » l |
MIN.
FOR ALL TYPES 1_T— 260 MAX.
L [ lSEATING PLANE
COLLECTOR-TO-EMITTER VOLTS (Vgg)= 10 -°°|3570_T g ut .
1028 I = - : MIN.
DETAILS OF OUT—
g 3 Iy LINE IN THIS 00Q %
& W~ ZONE OPTIONAL
2 N .200 3 LEADS
z 69/ // . .0I9 MAX.
2 1, > » 016 MIN.
2 e é}/ 0// DIA.
4 o
\7 o EAD
—lz, 2 13'/ 74 INSULATING
I & ELETS ‘
- 1O, & y —_—
z 2 > 7 ‘ 100
g ¢ &/ (/ OUTSIDE -4
3 2 C?Z / Col
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S ol / y 007 MAX. ,
G 8 /1 034 MAX.
4 ¢ 028 MIN.
o
8 2 045 MAX.
0.0l 1029 MIN.
0.2 0.3 0.4 05 06 07 0.8 INDEX TAB 9205712656
BASE-TO—EMITTER VOLTS (Vgg)
92C5-12619 DIMENSIONS IN INCHES
Fig. 5 TERMINAL CONNECTIONS
( Lead 1: Emitter
g Lead 2: Base

Lead 3: Collector, Case
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40346, V1, V2

DIMENSIONAL OUTLINE
FOR TYPES 40346V1, 40412V1
JEDEC TO-5
WITH HEAT RADIATOR

1410
e .590 MIN,
MAX. EAD
040 | LENGTH)
1055
o
; f e ]
R e |
MOUNTING TAB
(LEAD NO.2 BEHIND

MOUNTING TAB)

/
TO-5 PACKAGE 2 HOLES

40412, V1, V2

DIMENSIONAL OUTLINE
FOR TYPES 40346V1, 40412V2

.370

= 1335 D‘A_‘w
.335

i".sos D'A“l

330 .035 %g%
“ e s
[ | I
U u i

.068
.062

3 LEADS .019-.016 DIA. a3

WELDED TO STANDGFPS
HEAT-RADIATOR o2
[*—802—"
271
— [ HEAT RADIATOR
na |28 |/ (noTED
103 4
; P
.I56R
@ 128 BOTH ENDS —\
¥ 2
: 440 OUNTING
062 ;
195
04871052 1 leo NOTE 3 (NOTE 2) | \pEX TAB:
048 i OUTSIDE
087 I = —oge7 CORNER —\|*
204_" ; - RADII
NOTE I: 0,035 CRS., _ P e
FINISH—ELECTROLESS -194 .003 MAX.
NICKEL PLATE

NOTE 2: RECOMMENDED HOLE SIZE FOR \45a \(
PRINTED-CIRCUIT BOARD IS 0.070 DIA. BOTTOM VIEW
NOTE 3: MEASURED AT BOTTOM OF HEAT-RADIATOR 037

DIMENSIONS IN INCHES 9255-2546S

033 046

.042

1.005

fe———————— —_—
.995

TERMINAL CONNECTIONS
Lead 1: Emitter
Lead 2: Base
Lead 3: Collector, Case

92CS—1262iR2

DIMENSIONS IN INCHES

(Bottom View)

TERMINAL CONNECTIONS

Lead 1:
Lead 2:
Flange, Lead 3:

Emitter
Base
Collector

Information furnished by RCA is believed to be accurate and re- \
liable. However, no responsibility is assumed by RCA for its use; -
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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RCA-40347, 40348, and 40349 are Hometaxial-base*,
silicon n-p-n transistors intended for a wide variety of low-
and medium-power applications requiring medium- and high-
voltage power transistors.

All three of these devices employ the popular TO-5 pack-
age; they differ primarily in their breakdown-voltage ratings.

Typical applications for these transistors include: switch-
ing regulators, converters, inverters, relay controls, oscil-
lators, pulse amplifiers, and audio amplifiers (in low-power
driver and output stages). These transistors are especially
suitable for use in low-cost AC/DC af amplifier circuits.

*¢‘Hometaxial’’ was coinedby RCA from ‘‘homogeneous’” and
““axial’’ to describe a single-diffused transistor with a base
region of homogeneous resistivity silicon in the axial direction.

“HOMETAXIAL"-BASE™

SILICON N-P-N
MEDIUM AND

HIGH-VOLTAGE TYPES

General Purpose
Transistors for

Industrial, Commercial,

and Military Equipment

ALSO AVAILABLE. . .

Types 40347V1, 40348V1, and

40347V1  40349V1 are 40347, 40348, and

40348V1

H-1380

i
40347
40348
40349

(JEDEC TO-5)

o High second-breakdown resistance

40349V1

H-1468

40349, respectively, with factory-
attached heat-radiators; they are in-
tended for printed circuit-board
applications,

® VcEg(sat) typically less than 1 volt at
1 ampere for types 40347 & 40348

e VcEV(sus) for type 40349 is 160 volts min.

Types 40347V2, 40348V2, and
40349V2, are 40347, 40348, and
40349, respectively, with factory-
attached diamond-shaped mounting
flanges.

40347V2
40348V2

o Hermetically-

MAXIMUM RATINGS

Absolute-Maximum Values

COLLECTOR-TO-BASE VOLTAGE ., , ... [ VeBo
COLLECTOR-TO-EMITTER VOLTAGE:

With = 1.5 V(VgE) of reverse bias. o o oo v v v v v v oo o VOEV

Withbaseopen ., ... ... ...ttt eiennennnn Vecro
EMITTER-TO-BASE VOLTAGE, .. ............... VEBO
CONTINUOUS COLLECTOR CURRENT ,........... Iq
PEAK COLLECTOR CURRENT..................
CONTINUOUS BASE CURRENT, ....... e e e e e e IB
TRANSISTOR DISSIPATION . ..... et Pr

At case temperatures up to 25°C. . .. L. oo e

At case temperatures above 25°C . ... ... ..., .. ..

At free-air temperatures up t0 25°C. . v v v v v v v v u s

At free-air temperatures above 25°C. . ... ... ... ...
TEMPERATURE RANGE:

Storage & Operating (Junction) . .. ...... e

LEAD TEMPERATURE (During soldering):
At distances 2 1/32 in. from seating plane for 10 s max.

sealed packages

40347 40348 40349
40347V1 40348V1 40349V1
40347V2 40348V2 40349V2
60 90 160 \
60 90 160 A
40 65 140 \
7 7 7 A
1.5 1.5 1.5 A
3.0 3.0 3.0 A
0.5 0.5 0.5 A
11.7(40347V2)  11.7(40348V2)  11.7(40349V2) W
8.75(40347) 8.75(40348) 8.75(40349) W
«——See Figs. 5 & 6.———
1.0 (40347) 1.0 (40348) 1.0(40349) W
4.4(40347V1)  4.4(40348V1)  4.4(40349V1) W

44— See

Fig. l—————

®

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

44—~ 65 to 200— > oC

- 230 - °C
Trademark(s) ® Registered Printed i’n U.S.A.

Marcals) Registrada(s) 40347, 40348, & 40349 1/67

Supersedes issue dated 9/65




FILE NO. 88

ELECTRICAL CHARACTERISTICS
Case Temperature (T ) of 25°C Unless Otherwise Specified

40347, 40348, & 40349

TEST CONDITIONS LIMITS
DC DC DC T T T
Characteristic Symbot |Collector | Emitter or Base| Current ‘ 40y3p4e7 40)3':‘68 40)'3'79 Units
Volts Volts (Amperes)
VcE Ves | VBe | Ic Ig |Min.[Max. | Min. [Max.|Min. [Max.
Collector-Cutoff Current I 28 - Lof - 1—0 - - /'L‘:
Rpg = 1,000 {1 CER 90 -1 -1=]-1w0 ZA
- 30 - - =-1]-1-=
Rpg = 1,000 1.0 mA
_ IcER 60 - -] -0 == mA
T = 150°C 90 -l -1 -1-1-|10o]| ma
Emitter-Cutoff Current IgBO 7 - 110 - |10 - 110 LA
4 0.15 - - - - 25 | 100
DC Forward-Current hpg 4 0.30 - =13 (100 - | —
Transfer Ratio 4 0.45 20| 80 - - |10f -
4 1.00 -| - 10 - - -
Collector-to-Emitter
Sustaining Voltage:
(See Figs. 2, 3, & 4)
With base-emitter junction VeEgv(sus) -1.5 |.050 60| - | 90 | - 1609 = A
reverse biased
With base open Vegro(sus) .050 40| - | 65| = 1409 - v
4 0.15 -] - - - - | L1
Base-to-Emitter Voltage VeE 4 0.30 -1 - - |3 ] - | - A
4 0.45 -] 1.5 — - - -
Collector~to-Emitter 0.15 |15mA} = B - - - 105 v
. Veg(sat) 0.30 |3omaAl = | = | = Jozs| = | - | V
Saturation Voltage 0.45 [45mAl - | 1.0 - - -] - Vv
20(max.) | 20(max.) | 20(max.)
Thermal Resistance: 9] C 40347 40348 40349 oc/W
Junction-to-Case " 15(max.) | 15(max.) | 15(max.)
40347V2 40348\’2 40349V2
Thermal Resistance: QJ-FA 40(max.) | 40(max.) | 40(max.) o
Junction-to-Free Air 40347V1| 40348V1| 40349V1 [°C/W

9Pulsed; pulse duration= 300 us, duty factor = 1.8 %.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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40347, 40348, & 40349

DISSIPATION DERATING CURVE FOR TYPES
40347V1, 40348V1, & 40349V1
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L 44
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o 4
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-
1
2
a4 2
[+ 4
-
=
=
2
x |
a
b3

o]

-75-50-25 O 25 50 75 100 125 150 175 200
FREE-AIR TEMPERATURE (Tga)—°C

92SS-3579

Fig. 1

SUSTAINING VOLTAGE vs. BASE-TO-EMITTER RESISTANCE
FOR TYPES 40348, 40348V, & 40348V2

CASE TEMPERATURE (Tg) = 25°C
w 90
(&)
5 v
é 30 CER
g \\\
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== ~N VeEo
3=
il 60
o= L
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E2
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o L teEp 2 4es 7 468 Tz 4687 100K

EXTERNAL BASE-TO-EMITTER RESISTANCE (RBE)—0 9255241 0R1

Fig. 3

SUSTAINING VOLTAGE vs. BASE-TO-EMITTER RESISTANCE

FOR TYPES 40347, 40347V1, & 40347V2

CASE TEMPERATURE (T¢) = 250C

100

o
=1

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE,
VGE_(sus)—V (MIN.)

VCER
50
\\\
0 NG Veeo
10 2 4 6810 2 4 8]00 2 4 BIK 2 4 GBIOK 46 100K
EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgp)—0 o< cs550

Fig. 2

SUSTAINING VOLTAGE vs. BASE-TO-EMITTER RESISTANCE
FOR TYPES 40349, 40349V1, & 40349V2
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Fig. 4
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40347, 40348, & 40349

MAXIMUM AREA-OF-OPERATION

Figure 6 shows the maximum operating area curve
for types 40347, 40348, and 40349 at a case temperature
of 25° C.The curves, shown on alog-log plot, have slopes
equal to —1 when thermal (dissipation) limitation exists.

Non-Repetitive Pulse. Figure 6 allows direct cal-
culation of maximum dissipation limits for types 40347,
40348, and 40349 when only a single-pulse condition

occurs.

The collector-current limitation
values and the normalized powermultiplier values, shown

Repetitive Pulse.

in Figure 6, must be reduced when repetitive pulses are
applied to types 40347, 40348, and 40349. The amount
of current derating is determined by the slope of the
dissipation derating curve (Figure 5) where TRpp is
the effective case temperature produced by the pulses.

The effective case temperature may be calculated by
using the following equation:

TerF = Tc + (Pave) (63.0)

Where:

Tc

PAvG= Average power of the applied repetitive
pulses, W

= Case temperature, °C

QJ_C = Junction-to-case thermal resistance,

oC/W.

DISSIPATION DERATING CURVE FOR TYPES
40347, 40348, & 40349
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92LS-1764

Fig. 5
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40347, 40348, & 40349 FILE NO. 88

MAXIMUM OPERATING AREAS FOR TYPES
40347, 40348, & 40349

10
g CASE TEMPERATURE (T¢)= 25°C

(CURVES MUST BE DERATED LINEARLY

® WITH INCREASE IN TEMPERATURE.)

NORMALIZED
4 : POWER
MULTIPLIER
100 us
Ic MAX. CONT. PULSED OPERATED* (210 W)
2/ A A ) ,
1.5 24.0
< 10 15.0
| 8
> ,
g2 ¢ 10.0
% 8.0
x 4 6.0
1
g 4,‘0 ;
.2 -
by 25
.|
= I
(@] :
o ol ; |5
8 . I W :
‘ | - 10
* FOR SINGLE NON-REPETITIVE PULSE : I
: ; |
4 , I |
: : I 1
2 VCEO MAX. (4034af)—:f—>:
| IO . H
00l L ; : ' { <— Vopo MAX. (40349)
' 2 a4 & 8 2 e 8 2 a4 6 8
I 10 40 65 100 140

COLLECTOR-TO-EMITTER VOLTAGE (YCE)—V 9255-3586

Fig. 6
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40347, 40348, & 40349

SECOND BREAKDOWN

Second breakdown (S/b) is a potentially destructive
phenomenon which occurs in bipolar transistors (n-p-n and
p-n-p) and results from the transistor absorbing a critical
amount of energy. The initiation of second breakdown is
characterized by an abrupt decrease in collector-to-emit-
ter voltage, VCE, with a small positive dynamic resist-
ance in the second-breakdown region. In general, tran-
sistors with higher-frequency response or faster switch-
ing speed characteristics, and higher collector-to-emitter
voltage-breakdown capabilities are more susceptible to
failure from second breakdown. The critical energy re-
quired to produce second breakdown is a variable which
depends on operating conditions.

With the emitter-base junction forward biased for
transistor operation in the active region, the severity of
second breakdown depends on the operating collector-to-
emitter voltage, duration of the applied voltage, and
transistor temperature.

Figure 6 shows the DC and pulse currentderating
curves applicable for types 40347, 40348, and 40349.
The portion of the curves with slope equal to —1 on
these logarithmic plots indicates the regions where the
device is thermally limited (i.e., maximum allowable
power dissipation is constant with voltage).

The energy required to induce second breakdown when
the transistor is turned off depends on the current during

REVERSE BIAS, SECOND-BREA
FOR TYPES 40347,

the “on’’ condition, the emitter-to-base voltage and re-
sistance when the transistor is turned off, and the amount
of inductance in series with the collector. It is much
lower than that required in the forward-bias mode. The
curves shown in Figure 7 should prove useful in the
design of circuits having inductance loads (such as
solenoid- or relay-control circuits, magnetic-circuits,
magnetic-deflection circuits, and switching regulators)
without protective zener diodes across the collector-to-
emitter terminals. Also, these curves can be used when
designing circuits where some leakage inductance is
present (such as in inverters, converters, and transformer-
coupled power amplifiers).

In general, reverse-bias, second breakdown energy
(ES/b) capability increases with a decrease in induc-
tance. Therefore, the allowable energy shown in the
above mentioned curves (calculated from ES/b = 1/2L,12,
where L is a series load or leakage inductance and I is
the peak collector current from the curves) will be con-
servative for smaller inductance loads. For further in-
formation on second breakdown, write for RCA publication
ST-3186 ‘‘Second-Breakdown Effects on Transistor
Applications’’ or consult RCA Application Notes SMA-21,
““Characterization of Second Breakdown in Silicon Power
Transistors,”” and SMA-30, ‘‘Second Breakdown in Tran-
sistors Under Conditions of Cutoff.”

KDOWN CHARACTERISTICS
40348, & 40349

CASE TEMPERATURE (Tc)=25°C 16
INDUCTANCE (L)=75mH
BASE-EMITTER RESISTANCE (Rgg)=100
1.4
<<
il
TYPICAL 12 &
T
@
p=l
(3]
o §
8
-
3
8 (%]
x
<<
w
a
MAXIMUM s
5
-7 pr -5 -4 3 =2 - )
BASE-TO-EMITTER VOLTAGE (Vgg) —V
92553581
Fig. 7
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40347, 40348, & 40349 FILE NO. 88

TYPICAL GAIN-BANDWIDTH PRODUCT vs. COLLECTOR
CURRENT FOR TYPES 40347, 40348 & 40349

COLLECTOR-TO-EMITTER VOLTAGE (Vgg) = 10V
CASE TEMPERATURE (T¢) = 25°C

1.25
210 e I~
N
=
g015 A N
g N
Z0.50 N
=
[=]
=
S
2025
g
1 2 6 Bm 2 4 6 8102 2 4 6 8103
COLLECTOR CURRENT (Ig)—mA 92552345R1
Fig. 8
TYPICAL OUTPUT CHARACTERISTIC
FOR TYPES 40347 & 40348
COLLECTOR CURRENT (Ic)/BASE CURRENT (ig) = 10
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<
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E s/
L &
© SN
= 60 $S
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o 400
o
2 /
w
—
2 200 /
o /
0 0.2 0.4 0.6 0.8 1.0 1.2
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Fig. 9
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TYPICAL OUTPUT CHARACTERISTICS

FOR TYPE 40347

CASE TEMPERATURE (T¢) = 250C
BASE CURRENT (Ig) = 11mA
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Fig. 10

TYPICAL TRANSFER CHARACTERISTICS

FOR TYPE 40347
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Fig.12

40347, 40348, & 40349

TYPICAL DC-BETA CHARACTERISTICS
FOR TYPE 40347

Fig. 11
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COLLECTOR-CUTOFF-CURRENT CHARACTERISTIC

FOR TYPE 40347
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TYPICAL OUTPUT CHARACTERISTICS TYPICAL DC-BETA CHARACTERISTICS
FOR TYPE 40348 FOR TYPE 40348
CASE TEMPERATURE (Tg) = 250C
120
400 Smo
2
< BASE CURRENT (1) = 8 mA s R
1 [ 7 o 80 &(\O’ =
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Fig. 14 Fig. 15
COLLECTOR-CUTOFF-CURRENT CHARACTERISTIC
FOR TYPE 40348
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TYPICAL OUTPUT CHARACTERISTICS
FOR TYPE 40349

CASE TEMPERATURE (Tg) - 250C
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TYPICAL TRANSFER CHARACTERISTICS

FOR TYPE 40349

TYPICAL DC-BETA CHARACTERISTICS

FOR TYPE 40349

40347, 40348, & 40349
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COLLECTOR-CUTOFF-CURRENT CHARACTERISTIC

FOR TYPE 40349
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40347, 40348, & 40349

FILE NO. 88
DIMENSIONAL OUTLINE FOR TYPES
40347, 40348, & 40349
JEDEC No. TO-5
100 T
MIN. 260 TERMINAL CONNECTIONS FOR TYPES
‘1——?——— 240 40347, 40348, & 40349
i . lssnrmc PLANE

Lead 1 -Emitter

?gg 1 1’5 Lead 2 -Base
DETAILS OF OUT— MIN Case, Lead 3-Collector
LINE IN THIS

ZONE OPTIONAL

3 LEADS
.019
016 DIA.
EAD
INSULATING
EYELET
- 7%
100
. ]
.034
028 \! /,
INDEX TAB 92CS-12656RI1

Dimensions in Inches

DIMENSIONAL OUTLINE FOR TYPES 40347V1, 40348V1, & 40349V1
JEDEC TO-5 WITH HEAT RADIATOR

1235 620 an
1205 [ max. TLEAD
755 040 | LENGTH)

.745 .055

———2
e |
famm )

MOUNTING TAB
(LEAD NO.2 BEHIND

TERMINAL CONNECTIONS FOR TYPES
40347V1, 40348V1, & 40349V1
Lead 1 -Emitter

Lead 2 -Base
Heat Radiator, Lead 3-Collector

7
TO-5 PACKAGE

MOUNTING TAB)

Dimensions in Inches

-11 -

2 HOLES 4 DIMPLED
WELDED TO STANDOFFS
HEAT-RADIATOR 612
802"
27
- e HEAT RADIATOR
e -256 / (NOTE 1)
lloa'“_,_‘_: ¥
AN
) -
630 317 100 ] .200 125
[ T 620 307 120
] . G ‘6 2
v U 440 OUNTING
2wl TR (NOTE 3) 4 £ (NOTE 2)
04 o052 .
160 1
™ L‘o«t.sv 0 ’ - P
067 l— 817 — 067
204 057 807 057
NOTE I: 0,035 CRS., 0a
FINISH—ELECTROLESS . 1.002
NICKEL PLATE 998
NOTE 2: RECOMMENDED HOLE SIZE FOR (NOTE 3)
PRINTED-CIRCU(T BOARD IS 0.070 DIA. BOTTOM VIEW
NOTE 3: MEASURED AT BOTTOM OF HEAT-RADIATOR
9255-2546RI



FILE NO. 88 40347, 40348, & 40349

DIMENSIONAL OUTLINE FOR TYPES
40347V2, 40348V2, & 40349V2
JEDEC TO-5 WITH FLANGE

e 379 oia—]
rgg‘;’ om.c]
330 035 262
MAX. MAX. 1222
; [ - \ sgcx:? TERMINAL CONNECTIONS FOR TYPES
i I} i 40347V2, 40348V2, & 40349V2

.068 Lead 1-Emitter
.062

Ut
DD
: I Lead 2-Base
3 LEADS .019-.016 DIA.
1.43 Case, Lead 3-Collector
.69l I MIN.
| b= .

92CS—1262IR2

Dimensions in Inches

SUGGESTED HARDWARE FOR TYPES
40347V2, 40348V2, & 40349V2

I 1]
ain iy
[I n U INSULATOR
(SUPPLIED)
| IR R R
HEAT SINK
NN NNNNN TNV AN NSNS NN
925S-3375R1

-12 -

-

N

AN

[ EEEEE
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40354
40355

~ RCA TV TRANSISTORS

For Vldeu Output Amplifier Se‘rvicye

ZFn; No ‘7‘]]3 J

| |

RCA-40354 and 40355* are transistors of the silicon
npn type, specifically intended for use in video-output- SIllan NPN
amplifier stages of black-and-white television receivers.
The 40354 and 40355 differ only in package configura- 'I'RANSIS'I’“RS
tion and dissipation capability. The 40355 is provided
with an integral heat sink which gives this transistor
twice the dissipation capability of the 40354.

The 40354 and 40355 feature substantially linear a
transfer characteristics, low saturation voltage, and low For VIdeo 0““““

collector-to-base feedback capacitance. These fea- Amph"er Ap[ﬂlcatlﬂﬂs

tures, combined with a high collector-to-emitter break-

down-voltage (150 V min., 180 V typ.) and a typical .t .
gain-bandwidth product of 100 Mc/s (50 Mc/s min.) I“ TEIe"smn Recewers
provide the sensitivity, frequency response, and output-

voltage capability required in high-performance video FEATURES:
output-amplifier stages.

e high collector-to-emitter breakdown voltage capa-
Both devices utilize a compact, hermetically sealed bility:
metal package, and have the collector internally con- V mi
= ., 180 V typ.
nected to the case. The case of the 40355 is provided BVceo =150 V min YP

with an integral cylindrical heat sink of 16-gauge aluminum. @ low collector-to-base feedback capacitance:
: C.p = 2.8 pF typ., 3.5 pF max.
( * Formerly Dev. Nos. TA2529 and TA2679, respectively. ® low saturation voltage:
VcEe(sat) = 1V typ. at Ic = 30 mA,
lB = 1mA
AMPLIFIER SERVICE ® hermetically sealed 3-lead metal packages — collec-
tor internally connected to case
Absolute-Maximum Ratings: ® RCA-40355 has integral heat sink for increased
RCA RCA dissipation capability
40354 40355
COLLECTOR-TO-EMITTER RATING CHART FOR RCA-40354 AND 40355
VOLTAGE, VCEQ - -+ -+« + - - 150 150 max. volts N i S
EMITTER-TO-BASE feisic HE
VOLTAGE, VEBQ - -+ +++ v+ v v 5 5 max. volts o Hr T
e | EECRCA-40355
COLLECTOR CURRENT, Ig ...... 50 50 max. mA g \
TRANSISTOR DISSIPATION, Pr: |
At ambient % upto25°C ....... 0.5 1 max. watt F os
temperatures § above 25°C., ... ... See Fig.1 ‘g
TEMPERATURE RANGE: E
Storage and operating (Junction). . .. -65to +175 °c a 06 Eedisasnas
= - RCA-4
LEAD TEMPERATURE ® :
(During soldering): [ 04
(] .
At distances not closer than 1/32" 2
to seating surface for 10.seconds N S
MAX. v e vt et e e 255 255 max. C =
g 0.2 T
F
Information furnished by RCA is believed to be accurate and re- X
liable. However, no responsibility is assumed by RCA for its use; = o 1 c
~75 -50 25 O 25 50 75 100 125 150 175 200

nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA. Fig.1

AMBIENT TEMPERATURE (Tp)—°C  92cs=13722

— (@) RADIO CORPORATION OF AMERICA Toimic o

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Reprinted from Issue dated 2-66




File No. 113

ELECTRICAL CHARACTERISTICS, at an Ambient Temperature (T4) of 25° C

40354, 40355

TYPICAL VIDEO-AMPLIFIER CIRCUIT UTILIZING RCA 40354

Rs
AAAan
Q Le Cs
—— IN60 I A ! i¢
T Q Rg
i g
TO i %Rs ‘%Ls
L2 1 ¢ R, *130V
R| ¢ Rg
SYNC TAKEOF F ~a— ==C3 =RC7 < CONTRAST
AGC TAKEOF F -——] N
~Cq 4
T

SOUND TAKEOFF e— | 5 = Fig.2

T, - I.F. Transformer Cy- 22 pF Ega-t 5%&-:03_54 mounftfedton a
i aving an effective

Ly Lg- 10 H C4 Cg - 100 pF radiating area of 4 sq. in.
Ly, Lg - 220 uH Cy; - 0.003 1F (10-mil copper, 1" x 2")
Ly Lg- 125 uH, Q% 75 C; - 1000 uF Ry - 3300
Ly - 100 /4 Cg - 0.2 uF Ry, Ryz - 68 k(2
Cy-8pF Q, - Dev. No. TA2783 R3, Rg - 3.9 k(2
C, - 0.005 uF Ry-1.2kf)

Ri3

BRIGHTNESS

92CS~-1372IRI

R5~1kQ
Rg - 680 ()
R, -330)

LIMITS TEST CONDITIONS
DC
SYMBOLS RCA Collector- DC DC DC
CHARACTERISTICS AND 40354 Voltage Base Collector Emitter
UNITS 40355 vCcB Current Current Current
or
M I Ic IE
Min. Typ. Max. volts mA mA 7y .\
Collector-Cutoff lcso VCB =
Current nA - 5 100 120 0
Collector-to-Emitter BVCEO
Breakdown Voltage volts 150 180 = 0 1
Emitter-to-Base BYEBO
Breakdown Voltage volts 3 7 = 0 -10
Collector-to-Emitter VcE(sat)
Saturation Voltage volts = ! 5 L 30
Static Forward Current- hFE _ 55 - VCE = _ 10 _
Transfer Ratio 10
Collector-to-Base Ceb VCE =
Feedback Capacitance pF - 2.8 3.5 10 30
i Yee = 30
Gain-Bandwidth Product T 50 100 - 10
Mc/s 50 100 - 2
140
Thermal Resistance, f).c
Junction-to-Case °C/Watt - 45 60 = - - -
+30v

= TO PICTURE-TUBE
CATHODE

Rg - Potentiometer, 250

Ryg - 5 K
Ryq - 47 K

R, - Potentiometer, 100k

O

( ™~

A W



40354, 40355

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following defi-
nition of the Absolute-Maximum Rating System for
rating electron devices.

Absolute-Maximum ratings are limiting values of
operating and environmental conditions applicable to
any electron device of a specified type as defined by
its published data, and should not be exceeded under
the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the device
taking no responsibility for equipment variations, en-
vironment variations, and the effects of changes in
operating conditions due to variations in device char-
acteristics.

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 conditions
with respect to supply-voltage variation, equipment

component variation, equipment control adjustment,
load variation, signal variation, environmental condi-
tions, and variations in device characteristics.

Because the metal shells of these transistors
operate at the collector voltage, consideration should
be given to the possibility of shock hazard if the shells
are to operate at a voltage appreciably above or below
ground potential. In such cases, suitable precautionary
measures should be taken.

RCA-40354 and 40355 should not be connected into
or disconnected from circuits with the power on because
high transient currents may cause permanent damage to
the transistors.

These transistors can be installed in commercially
available sockets. Electrical connection to the base
and emitter pins may also be made by soldering directly
to these pins. Such connections may be soldered to the
pins close to the pin seals provided care is taken to
conduct excessive heat away from the seals. Otherwise
the heat of the soldering operation will crack the pin
seals and damage the transistor.

File No. 113



File No. 113 40354, 40355

DIMENSIONAL OUTLINE FOR RCA-40354 DIMENSIONAL OUTLINE FOR RCA-40355
240 342
DIA. f— DIA -]
—‘I 220 .oswl‘j.zszz
210
B | AN
T ¥ j§§8°‘A~ N
930 \ .609
5 .
MIN. [] ﬂ 3uea0s i |
J__ [I 016 D1A- 210 N
170 i
& I T
T
030
s MAX.
MIN.

3LEADS

NSULATION _ l_____ n n n Qie oA

N \( .I00DIA.
.046 g 2 * 048
: 028

92CS-13720

DIMENSIONS IN INCHES

INSULATION

%
N \'v J00DIA.
.046 é X 048
‘036 028
92¢5-13719

DIMENSIONS IN INCHES

TERMINAL DIAGRAM FOR RCA-40354 AND 40355

?

Lead 1- Emitter
LLead 2 - Base
Lead 3 - Collector, Case




RCA AF TRANSISTOR 40339

File No. 908

RCA-40359 is an alloy-junction transistor of the GERMANI“M P N P

germanium pnp type, intended primarily for af-amplifier

TRANSISTOR

The 40359 has features which make it highly desira-

ble for use in driver stages and other amplifier stages

[

3

f

|

ngs . - i

operating at moderately high signal levels. These F["' AF-Ampllfle[ Appllcatlons j
|

|

features include: .
in Consumer-Product
and Industrial Equipment

JEDEC

e beta constant over entire collector-current range =
and over entire audio-frequency spectrum -1

o high small-signal beta (h¢e) =100 typ.

e high cutoff frequency (fhf) — 10 MHz typ.
e hermetically sealed metal JEDEC TO-1 package

o high dissipation capability (PT) — 120 mW max.

(\\‘ to 55°C

Maximum Ratings, Absolute-Maximum Values:
RCA
40359

COLLECTOR-TO-BASE VOLTAGE, VCBO .. -20 max. V 2
COLLECTOR-TO-EMITTER VOLTAGE, VCER E

(RBE 410000 ohms) + . v v v v v ve e varnn -18 max. V li?é%loc
EMITTER-TO-BASE VOLTAGE, VEBQ. . . - . -2.5 max. V oz \
COLLECTOR CURRENT, Ic. . ..o oo v t. -50 max. mA 3|75
EMITTER CURRENT, Ig « - v oo vv v nn +50 max. mA 'y
TRANSISTOR DISSIPATION: 3250 \

At ambient | upto 55°C ............ 120 max. mW %5

temperatures { above 55°C . . .......... See Fig.1 5% 25
TEMPERATURE RANGE: 8 Y

o 0

Storage' ......................... -65to +100 0C 5 T80 25 5 25 0 75 100 25

Operating .. ..... .o iiieeneenn -65to +100 °C AMBIENT TEMPERATURE (Tp)—°C
LEAD TEMPERATURE (During Soldering): 92CS-12716RI

At distances not closer than 1/32" to

seating surface, for 10 seconds max. ..... 255 max. °C Fig.1 - Rating chart for RCA-40359

— ———— N—

R AD Io Co R Po R ATlo N OF AM E R |C A Trademark(s) ® R‘egisvered Printed in U.S.A.
Marca(s) Registrada(s) 40359 6-66
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.




File No. 208 40359
ELECTRICAL CHARACTERISTICS, ot TA = 25°C
TEST CONDITIONS LIMITS
DC DC DC DC DC
LSO | LTI | TR COERCERS SN aos
ARA TO-BASE - TO-BASE T
CHARACTERISTICS | SYMBOLS | oI TAGE | VOLTAGE |VOLTAGE 40359
veB VCE VEB Ic e
Vv \Y mA mA mA Min. | Typ. | Max. | Units
Collector-Cutoff Current IcBO -15 0 - - | -12 ] wA
Emitter-Cutoff Current IEBO +2.5 0 - - -12 KA
Collector-to-Emitter = . - - -
Breakdown Voltage BVCER RB; =10k(2 1 18 v
Emitter-to-Base ' . . .
Breakdown Voltage BVEBO 0 0.05 +2.5 v
Small-Signal Forward = . .
Current-Transfer Ratio hte f=1kHz -6 1 40 | 100 165
Small-Signal Forward
Current-Transfer Ratio fhib -6 -1 - 10| - MHz
Cutoff Frequency
Extrinsic Base-Lead - . . -
Resistance "bb* f=100 MHz -6 1 200 Q

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following definition
of the Absolute-Maximum Rating System for rating elec-
tron devices.

Absolute-Maximum ratings are limiting values of
operating and environmental conditions applicable to
any electron device of a specified type as defined by
its published data, and should not be exceeded under
the worst probable conditions.

The device manufacturer chooses these values to
provide acceptable serviceability of the device, taking
no responsibility for equipment variations, environment
variations, and the effects of changes in operating con-
ditions due to variations in device characteristics.

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 conditions with re-
spect to supply-voltage variation, equipment component
variation, equipment control adjustment, load variation,

signal variation, environmental conditions, and variations
in device characteristics.

The flexible leads of the 40359 are usually soldered
to the circuit elements. It is desirable in all soldering
operations to provide some slack or an expansion elbow
in the leads, to prevent excessive tension on the leads.
It is important during the soldering operation to avoid
excessive heat in order to prevent possible damage to
the device. To absorb some of the heat, grip the flexible
lead of the device between the case and the soldering
point with a pair of pliers.

When dip soldering is employed in the assembly of
printed circuits using the 40359, the temperature of
the solder should not exceed 255° C for a maximum im-
mersion period of 10 seconds. Furthermore, the leads
should not be dip soldered within 0.25" of the metal
case.

RCA-40359 should not be comnected into or dis-
connected from circuits with the power on because
high transient currents may cause permanent damage
to the device.

Information furnished by RCA is believed to be accurate and re- A
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

.2.
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40359

COMMON—EMITTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (Ta) =25 °C
COLLECTOR—TO—~EMITTER VOLTS (VcE) ==6
1T

-50
©
H -4
(2]
w
o
g
& -3
-
-
2
=
z ~29
'_
(8]
w
-
3 -
o
(8]

0  -005 -0l -0I5 =-02 -025 -03

BASE—TO—EMITTER VOLTS (Vgg)
92CS—11843R3

Fig.2 - Typical transfer characteristic for RCA-40359

COMMON—EMITTER CIRCUIT, BASE INPUT,
AMBIENT TEMPERATURE (Tp) =25°C

3
OH 1
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o
-4
ol
I W o
L
wih o
[y
=|
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o
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o, -
X
\ i
U I
b8
\ \ 0
% 1
\
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o
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H+oNHC ANGD |
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NCEN AV V|
h N
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<) [*] 3 [} <) o
? T i 7 .
COLLECTOR MILLIAMPERES (I¢)
92CM~ 14026

Fig.3 - Typical collector characteristics for RCA-40359

COLLECTOR—TO—EMITTER VOLTS (VgE)

DIMENSIONAL OUTLINE
RCA-40359
JEDEC No.TO-1

.220 MIN.
—T 240 MAX, |e—
DIA,
F )
.350 MIN.
410 MAX,

SEATING. PLANE

92CS-12486R 1
Dimensions in Inches
NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN
ZONE BETWEEN 0.050 INCH AND 0.250 INCH FROM THE
SEATING PLANE. BETWEEN 0.250 INCH AND 1.5 INCHES,
A MAXIMUM DIAMETER OF 0.021 INCH IS HELD. OUT-

SIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT
CONTROLLED.

TERMINAL DIAGRAM
RCA-40359

Lead 1 - Emitter
Lead 2 - Base

Lead 3 - Collector

File No.208



RCA-40359
GERMANIUM P-N-P TRANSISTOR

For AF-Amplifier Applications in Consumer-Product
and Industrial Equipment




HIGH-RELIABILITY POWER TRANSISTORS

40366-40369

40385

FEATURES

o High reliability assured by five preconditioning steps

® Group-A test data included *

o Transistors utilize JEDEC ‘‘TO-""packages:
TO-5 (40366, 40367 & 40385)
TO-8 (40368)
TO0-3 (40369)

e High-voltage ratings:
VegR = 80 V max. (40366)

Vegy = 100 V max. (40367, 40368 & 40369)

o High-power-dissipation capability:
P = 5 W max. (40366, 40367 & 40385)

=25W
=75 W

max. (40368)
max. (40369)

* Group-A test data shown on pages 2 & 3.

Silicon N-P-N Types for

Ap

plications

Power Switching and Amplifier

)

|

3
§

40366 40367 40385

- JE

40368
DEC TO-8

H-1015

40369
JEDEC TO-5 JEDEC TO-3
MAXIMUM RATINGS H-1380 H-1339
ABSOLUTE-MAXIMUM VALUES: 40366 40367 40368 40369 40385
Collector-to-Base Voltage VeBo 120 100 100 100 450 \%
Collector-to-Emitter Voltage:

With external base-to-emitter

resistance (Rgg) <10 () VCER 80 - - - -

With 1.5V of reverse bias VeEV 100 100 100 -

With base open VcEO 65 55 55 55 350
Emitter-to-Base Voltage VEBO 7 12 12 10 7 A
Collector Current Ic 1 1.5 3 6 1 A
Base Current Ig - 1 1.5 3 — A
Transistor Dissipation: Pt

At case temperatures up to 25°C 5 5 25 75 5 w

At free-air temperatures up to 25°C 1 1 - - 1 w

At temperatures above 25°C Derate linearly to 0 watts at 200°C
Temperature Range:

Storage & Operating (Junction) - 65 to 200 =———e——————| OoC
Pin or Lead Temperature:

At distances 2 1/32"" from

seating plane, for 10s max. 255 255 235 235 255 oC

Information furnished by RCA is believed to be accurate and reliable,

sumed by

However, no responsibility is as-

RCA for its use; nor for any infringements of patents or other rights of third parties which may

result from its use. No license is granted by implication or otherwise under any patent or patentrights of RCA.

RADIO CORPORATION OF AMERICA  Trodemerkl ® Reaistered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Marca(s) Registradal(s)

40366-40369 & 40385 9/66
Supersedes 4036640369 11-65

Printed in U.S.A.




FILE NO. 215
ELECTRICAL CHARACTERISTICS

v

Case Temperature (Tg) = 25°C

40366-40369 & 40385

TEST CONDITIONS LIMITS
DC DC DC Type Type Type Type Type
Characteristic Symbol Collector |Emitter Current 40366 40367 40368 40369 40385 Units
Volts Volts (Milliamperes)
Vea|Vece| Ves | 'c g Ig | Min. | Mox. |Min. | Max. [ Min. | Max. | Min. | Max. | Min. [ Max.
Icpo |30 0 -l - -]40] - Jeo| -] w0f -] =] ua
60 0 - J2o| - | -|=-t=-1-1=-1-1- nA
Collector-Cutoff Current Icko 300 0 - - - - - - - - - 20 KA
IcEv 450 | 1.5 - |=1-1-1- - |- -1 -150] na
5 0 - Jso|l - -1-1-1-1=-1-1- nA
6 0 - - - - - - - - - 20 “A
Emitter-Cutoff Current IEBO 10 0 - - - - - - - 6.0 - - KA
12 0 - - | =20}l =50 ]| ~-| =]~ - uA
4 200 - - 35 | 100 - - - - - -
4 750 - - - - 35 | 100 - - - -
4 1500 - - - - - - 25 75 - -
DC Forward-Current hpg 10 0.01 10 - - - - - - - - -
Transfer Ratio 10 0.1 20 - - - - - - - - -
10 2 - -] = - - - - - |30 -
10 20 - - - - - - - - | 40 | 160
10 150® 40 | 120 - - - - -1 - - | -
10 500® 25 - - - - - - - - -
10 1000® 10 -] - - - - - - - -
Collector-to-Base BVCBV 1.5 ]0.1 120 - - - _ - — —_ -_ —_ A"
Breakdown Voltage
Collector-to-Emitter BVegy 1.5 ]0.25 - - [ 100 — 100 | - 100| — - - A%
Breakdown Voltage
Emitter-to-Base BVEpo 0.1 7.0 - - - - - - - - - \Y%
Breakdown Voltage
Collector-to-Emitter
Sustaining Voltage:
With external base-to-emitter
resistance (Rgg) = 1000 ]VogR(sus) 100® 80 | = |- == =]=-|=-1-1=- v
50 0 - - 55 | — - b - - (350 —
With base open VeEgo(sus) 100® 0 65 - - - - - - - - — v
100 0 - - _ - 55 - 55 — —_— -
50 L N N R I
150® 15] - (05| ~ - - - - -] - -
200 - | -|-Jla| -] =-f{=-1=-1-1-
Collector-to-Emitter VcE(sat) A
Saturation Voltage 750 01 - - - - - | 075 — - - -
1300 100 - — - - - - - 1.0 - -
Base-to-Emitter VgEg(sat) 150® 15] - 1.1 - - - - - - —_ - v
Saturation Voltage 50 4 - —_ — - —_ — —_ - — | 1.3
4 200 - - - - 3.0 = - - - - -
Base-to-Emitter Voltage VBE 4 750 - - - - - - 2.5 | — - - - v
4 1500 - - - —- -_ - — - 25| — -
®Pulsed; pulse duration = 300 us, duty factor = 1.8%.
TEST METHOD LIMITS
PER EXAMINATION OR TEST CONDITIONS LTPD"| SYmBOL 40366 40367 40368 40369 40385 [uNITS
MIL-STD-750 Min. | Max. | Min. |Mox.|Min. | Max. |Min. |Max.|Min. |Max.
Subgroup 1 10
2071 Visual and Mechanical
Examination - - - - - - - - - -l -1 -1~ -
Subgroup 2 Vep = 30V,Ig = 0 Kl Icgo | - |- -l40f - foof - Jro| | _| ua
3036D Collector-Cutoff Current Vop = 60V, Ig = 0 - IcBo - |20l - - - - - I A nA
3041A Collector-Cutoff Current VCE = 450V, —_ ICEV - -_ -] -] -] - |- - | — |500] A
VBE--1.5V
VCE = 300V N
3041D Collector-Cutoff Current g P - IcEO — === =]=|=|-=| =1 20| A




FILE NO. 215

40366-40369 & 40385

The RCA-40366, 40367, 40368, 40369 and 40385 are high-reliability versions of the RCA-2N2102, 2N1482, 2N1486, 2N1490
and 2N3439*, respectively. These transistors are intended for medium-and high-power switching and amplifier applicationsin
military and industrial equipment.

The 40366 and 40385 are triple-diffused, silicon n-p-n types that utilize the popular JEDEC TO-5 package and have a
power-dissipation capability of 5 watts each.

The 40367 is a silicon n-p-n, hometaxial type that utilizes a JEDEC TO-5 package and has a power-dissipation capa-
bility of 5 watts.

The 40368 is a silicon n-p-n, hometaxial type in a JEDEC TO-8 package with a power-dissipation capability of 25 watts.

The 40369 is a silicon n-p-n, hometaxial type in the popular JEDEC TO-3 package and has a dissipation capability of

75 watts.

The 40366, the high reliability version of the 2N2102, features linear-beta characteristics which are controlled over a
wide range of collector currents (0.01 mA to 1 A).

The 40367, 40368, and 40369, the high-reliability versions of the 2N1482, 2N1486, and 2N 1490, respectively, feature
rugged construction, low saturation voltage, high-beta at high currents, and are designed to assure freedom from forward-bias
second breakdown when operated with specified limits.

The 40385, the high-reliability version of the 2N3439, features low saturation voltage, high collector-to-base and col-

lector-to-emitter voltages, and high resistance to second breakdown when operated with specified limits.

Typical applications for these transistors include: power-switching circuits such as dc-to-dc converters, inverters,
choppers, solenoid- and relay-controls; oscillator, regulator, and pulse-amplifier circuits; Class-A and Class-B push-pull
audio-and servo-amplifiers.

* Complete data for types 2N1482, 2N1486, 2N1490, 2N2102 & 2N3439 are given in separate technical bulletins. Bulletins are available by

writing to: Commercial Engineering, RCA Electronic Components and Devices, Harrison, N. J.

W N

at

RELIABILITY TESTING

Each RCA-40366, 40367, 40368, 40369 and 40385 is subjected to the following preconditioning steps:

Temperature Cycling-Method 102A of MIL-STD-202, 5 cycles, —65° C to 200° C

Bake, 72 hours min., 200° C
Helium Leak, 1 x 10_8 cc/s max.
(a) Methanol Bomb, 70 psig, 16 hours min. (For 40366)

(b) Bubble Test (Per MIL-STD-202, COND. A), 125° C min.,
1 minute, ethylene glycol (For 40367, 40368, 40369 & 40385)

Serialization

(a) Record IngQ and hpg (150 mA) (For 40366)

(b) Record Ing and hpg (For 40367, 40368, & 40369)

(c) Record Ipgy and hpg (20 mA) (For 40385)

(a) Power Age, Tpp = 25° C, Vep =60V, t= 168 hours,
Pp =1 W, free-air (For 40366 & 40367)

(b) Power Age, T = 125° C, Vep =24V, t=168 hours,
PT =10.5 W, with heat-sink (For 40368)
PT = 32 W, with heat-sink (For 40369)

(c) Power Age, Tpa= 25° C, Vog=200 V, t= 168 hours,
PT= 800 mW, free air (For 40385)

(a) For 40366, Trecord ICBO' hFE( 150 mA), BVcopgy» VCEO(sus), BVEBo»

VCE(sat). Data furnished with transistor.

(b) For 40367, 40368, & 40369, 'record Iopg, hpg: BVeEV: Vero(sus) Igpo

Vcg(sat). Data furnished with transistors.

(c) For 40385, Tl'eCOl‘d ICEO’ IEBO’ VCEo(SuS), ICEV’ VCE(sat). and hFE(ZO mA).

Data furnished with transistor.

T Delta criteria after 168 hours Power Age:

Dnpp t+ 25% (For all types)  Algg * 1 A (For 40367, 40368, & 40369)

-4-



40366-40369 & 40385

SUGGESTED HARDWARE

FOR TYPE 40368 FOR TYPE 40369
£ 632 SCREW
m §-32 SCREW 0N
: ” T0-3
CLAMP, DF13B "
j = [T 1 RN
|
| T0-8 | |J
| | MICA INSULATOR
| I 495320
| | —_— H i J
| | HEAT SINK
| I N N N | §
| MICA INSULATOR, |
: S
)
T HEAT SINK [ INSULATING WASHER (2)
L STTESCSTINYTISTIS | 4 oSS 1.D. .15
T ! SHOULDER DIA. .250 MAX.
i A NVLON a>D THICKNESS .050 MAX.
; INSULATING WASHER (2) 1
== | 1D. 1%
s | SHOULDER DIA. .250 AX. T
' SHOULDER THICKNESS .050 MAX. D
@ 9255-27018 9255.2702S

NOTE: HARDWARE WITH PART NUMBERS ARE SUPPLIED.

DIMENSIONAL OUTLINE FOR TYPES
40366, 40367 & 40385

JEDEC TO -5
370 MAX.
= 3sMN. T
DIA.
3IBMAX.
™ 305mIN. T
‘ DIA.
(" N
100 T
MIN. 260 MAX.
f 240 MIN.
[N ‘SEATING
o) A PLANE
U UU
009 D D -5 MIN.
DETAILS OF 10 DTL
OUTLINE IN *
THIS ZONE 20 3 LEADS
OPTIONAL DIA. 019 MAX.

LEAD
INSULATING
EYELETS
OUTSIDE
CORNER

RADII
.007 MAX.

.034 MAX.
.028 MIN.

.045 MAX.
.029 MIN.

9255.2687S

INDEX TAB
DIMENSIONS IN INCHES

TERMINAL CONNECTIONS
FOR TYPES 40366, 40367 & 40385
LEAD NO. 1-EMITTER
LEAD NO. 2-BASE
CASE, LEAD NO. 3-COLLECTOR

DIMENSIONAL OUTLINE
FOR TYPE 40368

DIMENSIONAL OUTLINE
FOR TYPE 40369

JEDEC TO-8 JEDEC TO-3
600 .050
DIA. =
484 +.040 o PRI o
DIA. DIA.
115 T f
max, 300 | 450
1 +.030 250 A SEATING
L | (R ] PLANE
)
312 MIN. -
i 135 MAX.
400
+.040 1197
117
675
655 ™
41 +.005 141 +.0005 \
PIN 188 R. MAX.
wsuLaTnG A | \ BOTH ENDS
EYELETS fo\ ‘ C
P2 141
fh o). !'005 N
N2 78 ] 2 MOUNTING HOLES
161
B e
TPINS Jee 525 R. MAX.
030 +.003 043
DIA. .038 DIA.

9255-26865

DIMENSIONS IN INCHES

TERMINAL CONNECTIONS
FOR TYPE 40368

PIN 1 -EMITTER
PIN 2-BASE

9255.26885

DIMENSIONS IN INCHES

TERMINAL CONNECTIONS
FOR TYPE 40369

PIN 1-BASE
PIN 2-EMITTER

CASE, PIN 3-COLLECTOR

FLANGE, CASE-COLLECTOR

FILE NO. 215
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GROUP-A TESTS (CONT.)

40366-40369 & 40385

TEST METHOD LIMITS
PER EXAMINATION OR TEST CONDITIONS LTPD"| SYMBOL 40366 40367 40368 40369 40385 |uNITS
MIL-STD-750 Min. | Max. |Min. |Max.|Min. | Max. [Min. |Max.|Min. {Max.
VeEp = 5V,Ic = 0 - IEBO ~150] - | =l =1 <[ =1<V1<=1[=1na
VEB = 6V.Ic = 0 - IgBo |- | = |[=|~|-|~-|-1]-]|-]z20| »a
3061D Emitter-Cutoff Current Vgg = 10V, Ic = 0 - IeBO - - - - - - - |6.0) = | - nA
VEB = 12V, Ig = 0 - Iggo - - - 12.0 - 150 - - - - wA
Collector-to-Base Ic = 100uA,
30014 Breakdown Voltage Vgp = 1.5V - BVcpy (120} = - - -1~ - I - v
Emitter-to-Base Ig = 100pA,Ic = O
3026D Breakdown Voltage - BVggo | 7-0] - - - -1~ bl R i v
Ic = 0.25mA
c T meem - BVepy | = | = f100] - |wo| - | - | - - |-]| Vv
Collector-to-Emitter Vgp = 1.5V
3011A Breakdown Voltage IC = 0.5mA,
- BVepv | = | - | - | =1 -] - |00} - ~—}- \
Vgg = 1.5V
Ic = 50mA,Ig = 0 - |Vegotsus)| = | = | s8] - | -] - = -850 = | Vv
3011D Collect.or'-w-Emitter Ic = 100mA®, Ig = 0 - |Vego(sus)| 65| — -1 - - - - -1-1- A
Sustaining Voltage Ic = 100mA, Ig = 0 - |Vepotsus)| = | = | - - |5s5] - |5 -| =] -] V
Collector-to-Emitter Ig = 100mA®,
3011B Sustaining Voltage Rpg = 10 Q = |VcErGsus)| 80| — | — | = | = =] - =) -1 V
Io = 50mA
Cc )
[g = 4mA = VegGen | == =TT T Y
5
Subgroup 3 I = 150mA®, - | VcE(sat) - 105 - - -| - -l =1-1- v
Ig = 15mA
Ic = 200mA, - VcE(sat) - - - 11.4 - - - - - - \"
Collector-to-Emitter Ig = 10mA
3071 Saturation Voltage _
Ic = 750mA, - |vegtsay | = | - | - - -Jor5| = | =] =]-] Vv
Ig = 40mA
Ic = 1.5A, - | VcEg(sat) - | - - -1 -]1-=-1]1-(10] =]~ v
Ig = 100mA
fc = 50mA, v 1.3 v
= - sat - - - - - - - - - .
30664 Base-to-Emitter Ig = 4mA BE(sat)
Saturation Voltage 1 150mA®
c = 1oUmA% - |vapesaty | - 11| - |- -=-|-{-]|-]- v
Ig = 15mA BE(S2V
30664 Base-to-Emitter IC = 200mA, VCE = 4V - VBE - - - |30 - - - - - - v
Voltage Ic = 750mA, Vg = 4V - VBE - - =-|-]=l25]|-]-1-1{- \
Ic = 0.01mA, - hFE o|-|-]-1-1-1-1-1-1-
VCE = 10V
]C = 0.1mA, - hFE 20 - - - - - - - - -
Veg = 10V
Ic = 2mA, - hpE _ R R | = —l=130]| =
Veg = 10V
IC = 20mA, — hpE - —_ - - _ - | = - 40 {160
Veg = 10V
Ic = 150mA® - hpE 401200 = | = | =| = |=-|=-]-]=-
VCE = 10V
Ic = 200mA, - hFE - -] ssfwo| -|-|-]-]-]-
DC Forward-Current Vcg = 4V
3076 Transfer Ratio _ °
Ic = 500mAS, — hpE 25| = - - - - - - - -
Veg = 10V
Ic = 750mA, - hrE - = -]-13s]1w00f - |~-]-]-
Veg = 4V
Ic = 1A% - hpg wl-|-1-{=-1-1--]-1-
Veg = 10V
Ic = 1.5A, - hpg - - - - - | - 25| 75| — -
VCE = 4V

®Puised; pulse duration =

300 us, duty factor

= 1.8%.

-3.

*Lot tolerance per cent defective.
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~ SILICON CONTROLLED-RECTIFIERS

40378 40379

File No. 9§

RCA-40378* and 40379* are all-diffused, three-

junction silicon controlled-rectifiers (SCR’s*). They
are intended for use in power-control and power-switch-
ing applications requiring a blocking voltage capability
of up to 600 volts and a forward current capability of

7

amperes (rms) or 4.5 amperes (average value) at a

case temperature of 60°C.

*

A

Formerly Dev. Types TA2682 and TA2683, respec-
tively.

The silicon controlled-rectifier is also known as a
reverse-blocking triode thyristor.

FEATURES

Small size for ultra-compact systems
Shorted emitter gate-cathode construction
Forward and reverse gate dissipation ratings

Designed especially for high-volume low-cost
electro-mechanical control

High dv/dt capability

All-diffused construction — assures exceptional
uniformity and stability of characteristics

Direct-soldered internal construction — assures
exceptional resistance to fatigue

All-Diffused SCR’s

for Low-Cost

Power-Control and

Power-Switching

Applications

““‘Low-Profile’’

Package

For 120-Volt
40378 Line

Operation

For 240-Volt
40379 Line

Operation

TYPICAL E-I CHARACTERISTIC OF SILICON
CONTROLLED-RECTIFIER

CATHODE

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

e Symetrical gate-cathode construction — provides _ GATE
uniform current density, rapid electrical conduc- * e
tion, and efficient heat dissipation

o All-welded construction and hermetic sealing ANODE

. . H v,
e Low switching losses Ir'jza_o _____ ﬂ ;go _____ ;330_
e Low leakage currents, both forward and reverse " . L
T 1 R |
e Low forward voltage drop at high current levels L |_vgm(non-rep) FBO e bomtren)
H iR
e Low thermal resistance vamiree) seLs-nen
RADIO CORPOR AT‘ON OF AMER |C A Trademark(s) ® Registered Printed in U.S.A.
. Marca(s) Registrada(s) = 40378, 40379 5/66

Reprinted from 40378, 40379

10/65




FILE NO. 98

Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage
at a Frequency between 50 and 400 cps, and with Resistive or Inductive Load

40378, 40379

=

RATINGS CONTROLLED-RECTIFIER TYPES UNITS
40378 40379
Transient Peak Reverse Voltage
(Non-Repetitive), vRm(non-rep. .. .. ... ... ... .. .. .. 330 660 volts
Peak Reverse Voltage (Repetitive), vRM(rep)b ........... 200 400 volts
Peak Forward Blocking Voltage (Repetitive),
VEBOM(TER)C . 600 600 volts
Forward Current:
For case temperature (T¢) of +60° C
Average DC value at a conduction angle of 180° 'FAVd - 4.5 4.5 amperes
RMS value, IFpys® - - - - 7 7 amperes
For other conditions, See Figure 5.
Peak Surge Current, iFM (surge)f:
For one cycle of applied voltage. . .. ........ .. ... . .. 80 80 amperes
For morethan one cycle of applied voltage . . . ... ... ..... See Fig. 7 See Fig. 7
Gate Power*:
Peak, Forward or Reverse, for 10 ps duration, Pgy8. . ... .. 13 13 watts
(See Figures 2 and 3)
Average, PoayM ... 0.2 0.2 watt )
Temperatures; ‘ ’!\
St0rge, Tpg -+ v v v v ~40 to +150 40 to +150 o
Operating (Case), Ta. .« v vvveeae e ~40 to +100 40 to +100 oc
For Rated Peak Forvg]ard
Breakover Voltage ~ ... .......... ... . iiii..n 100 100 0c
For Rated Peak Reverse 0
Voltagel . ... . 175 175 C
* Any values of peak gate current or peak gate voltage to give the maximum gate power
is permissible.
s For information on permissible soldering temperature and on the reference zone of
temperature measurement, see Cooling Considerations on page 6 and Dimensional
Ovutline on page 7, respectively.
0 These devices are operated normally at a junction temperature (Tj) of up to 100°C.
Occasional operation, under conditions such as overload, is permissible up to a
junction temperature of 175°C; but above 100°C, forward blocking voltage will not
be maintained.
bi
\
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FILE NO. 98

Characteristics at Maximum

Ratings (unless otherwise specified),

and at Indicated Case Temperature (T )

CHARACTERISTICS

CONTROLLED-RECTIFIER TYPES UNITS

Forward Breakover Voltage, VBOOj:

o= +100° C:

Peak Blocking Current, at T
Forward, 'FBOMk
VFBO"‘ =Vgoo (min. value)
Reverse, IRgomn

VRBOM = VRpm(rep) value
Forward Voltage Drop, va:

At a Forward Current of 30 amperes
anda Tg = +25°C (See Figure 8)

- DC Gate-Trigger Current, | @:

At Te = +25°C (See Figure 2)

Gate- Trigger Voltage, VGT’:
At TC = 425°C (See Figure 2)

Holding Current, iygoS:
AtTg = +425°C

Critical Rate of Applied Forward
Voltage, Critical dv/dtt

v

F8 ~ 'B0O
(See waveshape of Figure 1)
Thermal Resistance, Junction-to-Case

AtTe = +100°C. .. .o .

(min. value), exponential rise, TC =100°C

40378 40379
Typ. Typ.

Min. Max. | Min. Max.

200 400 volts

- 0.1 1.0 0.2 mA

0.05 | 05 0.1 mA

. - 1.9 25 1.9 2.5 volts

15 15 mA(dc)

1.2

1.2 volts (dc)

N 12 12 mA

| 10 | 200 20 | 200 volts/jus

°C/W

WAVESHAPE OF CRITICAL
dv/dt RATING TEST

63% OF Vg

92Cs-13365

Figure 1
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FORWARD GATE CHARACTERISTICS

1001 SHADED AREA INDICATES LOCUS
[ OF POSSIBLE TRIGGERING POINTS
o FOR VARIOUS TEMPERATURES.
2 4
PERMITTED PULSE WIDTHS —
FOR INDICATED PEAK |f=H———
FORWARD GATE POWER -
2
0 ANNImpZ i
= g lps
g CHUING LD .
r / Ne
| e 717 AN 1045 2
Y & MAXIMUM GATE TRIGGER AT N 100us Ol
& |- VOLTAGE FOR "INDICATED MAXIMUM GATE <&
2 JUNCTION TEMPERATURE (Ty)|  RESISTANCE 4 ! =<
4 Ty = —40°C ms ™
" [T 1] AN N
8 Fef=FIAtrTTin oms £
z +25°C STEADY
=2 TT T T ‘
g +100°¢C STATE 13 L A
1 N N L+~
.
2 o Nt
T
w 8 AVERAGE GATE
> DISSIPATION LIMIT
© 2 WATT
Ty=-40°C
[T 117
T
MAXIMUM GATE TRIGGER
; Lk , _CURRENT FOR INDICATED
MAXIMUM VOLTAGE AT WHICH JUNCTION TEMPERATURE (T)
- NO UNIT WILL TRIGGER FOR PR S P
Haiinen
ol Loty
N 2 4 6 8 ! 2 4 6 8 2 4 6 8 2 4 6 8 K 4 6 8
0.001 0.0l 0l 1.0 10 100
GATE - TO-CATHODE CURRENT — AMPERES aLM- 1148
Figure 2
TRIGGERING CONSIDERATIONS
REVERSE GATE CHARACTERISTICS The construction of the gate-cathode junction used in
these devices provides a large periphery center gate
HHHJ’L t J}HH Hﬁifuﬁ :\éﬁ?ila’;\;g 'o and employs shorted-emitter design which removes
PERMITTED PULSE WIDTHS " restrictions on both forward and reverse peak gate
FOR INDICATED PEAK . - s .
REVERSE GATE POWER = e voltage and peak gate current. Limiting values of volt-
- 0 9' ampere products for different gate pulse widths are
] N . . o .
LT MINIMUM GATE oL ] shown in Figure 2. These limits should be adhered
[T RESISTANCE [/ (g i ] N . . .
00ps] g to when designing pulse trigger circuits for maximum
N N 20 ¢ trigger pulse widths and peak power dissipation. The
30us \ i1 i} . . .
H,. 8 volt-ampere products in the reverse direction shown
T2 . . . .. .
A Y in Figure 3 should be used to determine limitations for
MAXIMUM GATE RESISTANCEH ¥ ) .
30 reverse gate transients or reverse gate pulses if pres-
ent. In all cases. total average gate dissipation, both
0.5 04 0

forward and reverse, should not exceed the average
gate dissipation rating (PG AV) of 0.2 watt.

03 02 ol
REVERSE GATE CURRENT — AMPERES 92LS-1ISSRI

Figure 3
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TURN-ON TIME CHARACTERISTICS

Tum-on times for different gate currents are shown ETIY
on " 'd " 'r

in Figure 4. These curves may be used to determine 6 FLt R P

90 % POINT

the required width of the gate trigger pulses. It is only
necessary to maintain the gate trigger pulse until the

magnitude of the forward anode current has reached

the latching current value. However, conservative de-

sign requires that the gate trigger pulse width be at

least equal to or somewhat greater than the device
turn-on time. Some applications may require wider gate

MICROSECONDS

pulse widths for proper circuit operation. Additional

information on gate characteristics and triggering re-

quirements for use in pulse applications are contained
in RCA Application Note, SMA-39, ‘‘Gate Parameters
of RCA SCR’s for Trigger Circuit Design’’.

TURN-ON TIME

(o] 0.2 0.4 0.6 o8 1.0
GATE CURRENT (Igy)—AMPERES

92LS—1153
Figure 4
RATING CHART (CASE TEMPERATURE) POWER DISSIPATION
CURRENT WAVEFORM = SINUSOIDAL CURRENT WAVEFORM = SINUSOIDAL
LOAD = RESISTIVE OR INDUCTIVE LOAD = RESISTIVE OR INDUCTIVE
o ! CONDUCTION ANGLE = i80°
(o] 180°
CONDUCTION
ANGLE
16
100 T 14
u »n
. v
.‘_}_ <
%)
°I 90 R T
-~ . —
£ \ & : 3,
w SEENSENE z = E:\.
T gofH 2 o S‘ é—q{?
< 30° b g S
x N} »
o 60° (%]
= N o
¥ 70 u x 8
u
] H =
u ]
g . g
w a
@ 60 g 6
<« =
g z
3 w
]
I w
= 50 g 4
S H o«
= H H
< a
a
=
40 2 unS
-
u 1
30 1 I I
o | 2 3 4 5 6 7 0 2 a 6 8 10
AVERAGE FORWARD CURRENT (1| FAV) — AMPERES S2LM=1151 AVERAGE FORWARD CURRENT (I FAV)'—AMPERES
92LM-1154

Figure 5 Figure 6
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SURGE CURRENT RATING

SUPPLY FREQUENCY = 60 CPS SINE WAVE
CASE TEMPERATURE = 60° C
LOAD=RESISTIVE

AVERAGE FORWARD CURRENT (Igay) = MAXIMUM —RATED VALUE

REPETITIVE PEAK REVERSE VOLTAGE ["RM (rep)j= MAX.-RATED VALL;I

<]
o

@
o

/|

PEAK SURGE CURRENT [ippy (surge)]

40378, 40379

FORWARD CHARACTERISTICS

30
~J.
SHEHS,
Q
&g iy
& S
EH 20 S
eF
|
ey
Bv
zE
[
zk
q@x
53 10
z
(o] 05 1.0 1.5 2.0 25 3.0 35

INSTANTANEOUS FORWARD VOLTAGE DROP (vg) — VOLTS
92L5-1150

Figure 8

COOLING CONSIDERATIONS

I
N
& AN
a
240
| .
\\~~1
20 o ~—
o]
2 4 € > 4 6 3 4 6 8
10 100 1000
SURGE CURRENT DURATION—CYCLES
92LS — 1149
Figure 7
HEAT SINK GUIDANCE
a TYPICAL REQUIRED SIZE
Ts OF SQUARE, DULL, 1/16"
z THICK COPPER FIN
<
|
GIIXGII
E T
= 1
- 4“X4“ H 1°C/W
>4 3°C/W
-]
" 5°C/W
w
pu}
(0]
4
<
3 [
& HH 2-3/8" x2-3/8"
Q3
2
Q
r4
o
e
10°C/W
|_
4
w
['4
3
2
e o
g T
=
x 20°C/W
2
g
[+ 4
w
g !
E A\
2
=
x
4 1N n
2 1
0 HHH
20 40 60 80 100
. AMBIENT AIR TEMPERATURE (°c) ,
68 212

104 140 176
AMBIENT AIR TEMPERATURE (°F)

Figure 9

9295-2509C

The thermal resistance of the heat sink needed to
operate these devices at a given temperature and a
specific ambient air temperature, when the unit is
soldered base to the heat sink, is shown in Figure 9.
For example: at a forward current of 2 amperes and an
ambient airtemperature of 54.5° C (130° F), the maximum
allowable thermal resistance for the required heat sink
is 10° C/W. When the device is mounted in this man-
ner, the heat sink should be incontact with at least
half of the base area.

Mounting is also possible with the cap top soldered
to the heat sink, however, an additional thermal re-
sistance requirement of 8° C/W from case to heat
sink is encountered. Thus, with the device mounted
in this manner and at the forward current of 2 am-
peres and the ambient air temperature of 54.5° C, the
maximum allowable thermal resistance for the heat
sink is 2° C/W.

When these devices are soldered directly to the heat
sink, a 60-40 solder which has a melting point of
188°C should be used. Exposure time should only
be sufficient to cause the solder to flow freely.

Il
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CONTROLLED-RECTIFIER TERMS, SYMBOLS, AND DEFINITIONS

Transient Peak Reverse Yoltage (Non-repetitive)— vRM(non-
rep) - The maximum value of negative (reverse blocking)
voltage which may be applied between the anode and cathode
for not more than 5 milliseconds when the gate is open (gate
voltage is zero or negative with respect to cathode).

Peak Reverse Voltage (Repetitive)- VRM(rep) - The maximum
instantaneous value of negative (reverse blocking) voltage
which may be applied repetitively between the anode and
cathode when the gate is open.

Peak Forward Blocking Voltage (Repetitive) - vEBOMTeP) -

The maximum instantaneous value of positive (forward
blocking) voltage which may be applied repetitively between

the anode and cathode when the gate is open.

Average Forward Current-1gAv - The average (dc) value of
the current flowing from anode to cathode in the device.

RMS Forward Current-IFRMS- The RMS value of the current
flowing from anode to cathode in the device.

Peak Surge Current-ipM(surge)- The maximum total instan-
taneous value of forward current which may be imposed
during one forward half-cycle with the device operating
within its specified maximum voltage, average-forward-
current, gate-power, and temperature ratings in a single-
phase circuit with 60-cps supply and resistive load. The
peak surge current may be repeated after sufficient time has
elapsed for the device to return to pre-surge thermal
equilibrium conditions.

Peak Forward and Reverse Gate Power- PGy - The maximum
instantaneous power dissipated between gate and cathode
for a specified time duration.

Average Forward Gate Power-Pgavy-The average power
dissipated between gate and cathode.

DIMENSIONAL OUTLINE

355 LN
335
L r 323 DIA. =

.180

160 - Y
¥ o3s }

.015

/j D
2 LEADS

.021
o017

I OI5

DIA

CASE TEMPERATURE
REFERENCE ZONE

i

Forward Breakover Voltage-vppo(Q-The value of positive
anode voltage at which a cantrolled rectifier may switch into
the conducting state when the gate is open.

Peak Forward Blocking Current-IFpoM-The maximum
value of the forward blocking current of a controlled
rectifier with gate open.

Forward and Reverse Blocking Voltage- VRO, VRBO-The
value of voltage applied between anode and cathode with
the gate open.

Peak Reverse Blocking Current -IRgopM - The maximum value
of the reverse blocking current of a controlled rectifier
with gate open.

Forward Voltage Drop-vp-The instantaneous voltage drop
across a controlled rectifier at a given instantaneous for-
ward current iF and under steady-state conditions.

Gate-Trigger Current-IgT-The gate current required to
trigger a controlled rectifier operating at a specified tem-
perature when the anode is at a potential of +6 volts with
respect to the cathode.

Gate-Trigger Voltage- Vg - The gate-to-cathode voltage re-

quired to trigger a controlled rectifier operating at a speci-
fied temperature when the anode is at a potential of +6 volts
with respect to the cathode.

Holding Current-igoQ- The instantaneous value of forward
current ip below which a controlled rectifier with its gate
open returns to its forward blocking state.

Critical Rate of Applied Forward Voltage - Critical dv/dt-
The critical rate of applied forward voltage is the minimum
value of the rate of applied forward voltage which will

cause switching from the off-state to the on-state under
stated conditions.

TERMINAL DIAGRAM

GATE
TERMINAL

CATHODE
TERMINAL

(CASE)
GATE
LEAD | : CATHODE
LEAD 2 : GATE
210 CASE i ANODE ...

.oas\g yms

028 029 gr5525108

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.,

-7-
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RF TRANSISTOR

A

RCA-40404* is an epitaxial planar transistor of the
silicon npn type, particularly suitable for low-level
class-C rf-amplifier and frequency-multiplier service
at output frequencies up to 170 Mc/s.

As a straight-through power amplifier, the 40404
can deliver up to 500 mW of rf output power at relatively
low supply voltages. As a frequency doubler, it can
deliver 70 mW (typ.) at an output frequency of 86 Mc/s.

The 40404 is especially useful in battery-operated
transmitter systems and other applications requiring
high efficiency and high power gain at low supply volt-
ages.

The 40404 is hermetically sealed in the compact
JEDEC TO-52 package.

ABSOLUTE-MAXIMUM RATINGS:

COLLECTOR-TO-BASE VOLTAGE, Ve v o v - 40V
COLLECTOR-TO-EMITTER VOLTAGE, Vego: - - - - 16 V
EMITTER-TO-BASE VOLTAGE, VEBO:* - 5V
COLLECTOR CURRENT, Ix. . . oo v i ii it 500 mA
TRANSISTOR DISSIPATION, P
For casetem- | upto 25°C .. ............. 1w
peratures } above 25°C . . ... ... ..... See Fig. 1
Forambient | upto25°C................ 0.3W
temperatures } above 25°C . . ... ... ... .. See Fig. 1
TEMPERATURE RANGE:
Storage. . . v -65 to +200°C
Operating . ... ......uuuiuenne.. -65 to +175°C

LEAD TEMPERATURE (During Soldering):

At distances greater than 1/16 " from
seating surface for 10 seconds max. . .. ......

*Formerly Developmental Type TA2726.

Fig.1 - Rating Chart for RCA-40404.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

SILICON NPN

EPITAXIAL PLANAR
TRANSISTOR

For Low-Level Class C RF-Amplifier
and Frequency-Multiplier Service in
Communications Equipment

o Excellent performance as a frequency multiplier—

POUT =70 mW typ. | < 4310 86 Mc/s
GP = 11.5 db typ. Doubler
n-= 40% typ.

PouTt =30 mW typ.
Gp =7.5 dB typ.
n =20% typ.

o High power gain and power output as
unneuvtralized class C amplifier—

Gpe =10 dB typ. }
PPOTJT =100 mW typ. At 86 Mec/s

e Low output capacitance—~
Cob = 2.5 pF typ.
e High gain-bandwidth product—
fT =700 Mc/s typ.
o Hermetically sealed JEDEC TO-52 package

As 40 to 120 Mc/s
Tripler
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File No.103

ELECTRICAL CHARACTERISTICS, at Tp =25°C

40404

TEST CONDITIONS LIMITS
DC DC DC DC
FREQUENCY COLLECTOR | EMITTER BASE COLLECTOR RCA
CHARACTERISTICS | SYMBOLS VOLTAGE | CURRENT | CURRENT | CURRENT 40404
f Ves | Vee | g Ig
Mc/s Vv Vv mA mA mA Min. | Max. | Units
Collector-Curoff
Current IcBo 20 0 - 25 nA
Collector-to-Base
Breakdown Voltage | BYCBO 0 0.1 0] - v
Collector-to-Emi tter
Breakdown Voltage* BVcEo 0 10 16 - v
Emitter-to-Base
Breakdown Voltage BVEBO 0.01 0 9 - v
Static Forward Cur-
rent-Transfer Ratio hre 2 50 2 65
Common-Base, Open-
Circuit Output Cob 0.1to1 5 0 - 4 pF
Capacitance
RF Power Output fiN =43 Mc/s
as a Fre- Pout fouT =86 Mc/s See Fig.2 50 - mW
quency Doubler RF Power Input =
5mW
Efficiency as a fin =43 Mc/s . .
Frequency Doubler | 7 fouT =86 Mc/s See Fig.2 % %
*Pulse Test: Pulse Duration < 100 ns, Duty Factor < 0.02.
2-26 pF (20 Woss)
A

INPUT
(43 Mc/s)
Rg=50 @
RF POWER INPUT =
=5 mw

+2v

TYPICAL PERFORMANCE CHARACTERISTICS

RF Outpdt Power .............. 70 mW
PowerGain . ........o00vuvune 11.5 dB
Efficiency. .. ..o v i 40 %

L1t 4 turns, tapped at 1 turn
and 3 turns from rf-ground end

L2: 5 turns, tapped at 2 turns
from rf-ground end

L3: 4-1/2 turns

All windings #16 AWG, 1/4” 1.D.,
approximately 1 wire diameter.

92Cs-13725

turns spaced

Fig.2 - Typical Frequency Doubler (43 Mc/s to 86 Mc/s)

Circuit Using RCA-40404.

INPUT
(40 Mc/s)
Rg=50 &

RF POWER INPUT=5 mW

43-35
pF

=0.02
uF

TYPICAL PERFORMANCE CHARACTERISTICS

RF Output Power (120 Mc/s). . ......

Power Gain

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

Efficiency...... ..o

30 mw

R =508

92Cs-13724

Lyt 4turns #16 AWG, 1/4 " 1.D.; tapped at
2-1/2 turns from rf-ground end

3-1/2 turns #16 AWG, 1/4” 1.D.; tapped at

Lo

3 turns from rf-ground end

L3: 2 turns #16 AWG, 3/16" 1.D.

Turns on all windings spaced approximately
1 wire diameter.

Fig.3 - Typical Frequency-Tripler (40 Mc/s - 120 Mc/'s)

Circuit Using RCA-40404.

a

L N
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TYPICAL CHARACTERISTICS

COMMON-EMITTER CIRCUIT, BASE INPUT COMMON-EMITTER CIRCUIT, BASE INPUT
AMBIENT TEMPERATURE (Tp)=25°C AMBIENT TEMPERATURE (T4)=25° C

COLLECTOR-TO-EMITTER VOLTS (Vcg)=I5 DC COLLECTOR SUPPLY VOLTS (Vcc)=I1S

fin=fout fin=four

4
14 \\
“ 8 12 \\
= > | NN
5 H 19 @ 10 ™
4 T \19 & ”PO N
; 3 § = c/93 ; o Urpyr \&\
;‘E Q tj g POWER‘(PQ\g 100
g » « OUTL 2004
w mWs

- A g 300

g v o 4

5 oo AL o
o o 2
w
= o

0 0 4 T 0 80 10 4 100 200 300
RF INPUT POWER (Pjy)—mw FREQUENCY (f)—Mc/s
92Cs-13726 92CsS-13727
Fig.4 - RF Output Power vs. RF Input Power for Fig.5 - Power Gain vs. Frequency for RC A-40404.
RCA-40404.

| COMMON-BASE CIRCUIT, EMITTER OPEN
AMBIENT TEMPERATURE (Ta)=25°C
FREQUENCY (f)=l Mc/s

»

PICOFARADS

COMMON-BASE, OPEN—CIRCUIT
OUTPUT CAPACITANCE (Cop)

N

) 2 4 6 8 10
COLLECTOR-TO-BASE VOLTS (Vcg)
92CSs-13728

Fig.6 - Output Capacitance vs. Collector-to-Base
Voltage for RC A-40404.
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DIMENSIONAL OUTLINE
JEDEC No.T0-52

239 oia.
“_’L 209 I‘—

195
A78 DA

‘ 150 .15
SEATING PLANE

T TIT Cowu

.500
MIN.

Dby
0l DIA.

(NOTE 1)

INDEX TAB
(NOTE 3) \ 00
\ ~ (NOTE 2)
a5° f
,oqs_,ﬁ
036 2: 048 (\ore 4)

028
92Cs-12342

Note I: THE SPECIFIED LEAD DIAMETER APPLIES [N THE
ZONE BETWEEN 0.050 INCH AND 0.250 |NCH FROM THE SEATING
PLANE. BETWEEN 0.250 INCH AND 0.500 INCH OF THE LEAD,
A MAXIMUM DIAMETER OF 0.021 INCH IS HELD. OUTSIDE
THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED.

NOTE 2: LEADS HAVING MAXIMUM DIAMETER (0.019 INCH)
MEASURED IN GAUGING PLANE 0.05% [NCH + 0.001 |NCH-0.000
INCH BELOW THE SEATING PLANE OF THE DEVICE SHALL BE
WITHIN 0.007 INCH OF THEIR TRUE LOCATIONS RELATIVE TO
A MAXIMUM-WIDTH TAB.

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY.
NOTE 4: MEASURED FROM MAXIMUM DI AMETER OF ACTUAL DEVICE.

TERMINAL DIAGRAM

Bottom View

LEAD 2 - BASE

LEAD 1-EMITTER LEAD 3 - COLLECTOR, CASE




RF TRANSISTOR

40405

RCA-40405* is an epitaxial planar transistor of the
silicon npn type, particularly suitable for class-C rf
power-amplifier, driver, and frequency-multiplier service
at output frequencies up to 400 Mc/s. The 40405 is
especially useful in battery-operated transmitter sys-
tems and other applications requiring high efficiency
and high power gain at low supply voltages.

As a straight-through power amplifier or driver the
40405 can deliver up to 700 mW of rf output power.
In a typical amplifier application (see Fig.2) it can
provide a power output of 400 mW with a power gain of
6 dB and an efficiency of 50% at 240 Mc/s.

As a frequency multiplier, the 40405 can double,
triple, and quadruple with high efficiency and high
power gain. In a typical application as a frequency
doubler from 120 to 240 Mc/s (see Fig.4) the 40405
can provide a power output of 160 mW with a power gain
of 6.5 dB and an efficiency of 55%.

The 40405 is hermetically sealed in the compact
JEDEC TO-52 package.

* Formerly Developmental Type TA2629.

Absolute-Maximum Ratings:

COLLECTOR-TO-EMITTER

VOLTAGE, VCES: + « + v v e ot et e e ei e e ee 40V
COLLECTOR-TO-EMITTER

VOLTAGE, VCEQ + « t v v v vt vv et i e e e 16V
EMITTER-TO-BASE

VOLTAGE, VEBQ « « + + v v v vt v v evieieevn 6V
COLLECTOR CURRENT, Ic . ............... 500 mA
TRANSISTOR DISSIPATION, Pr:

For case upto250C . ... ... ... L. 1w

temperatures£ above 250 C. . ............. See Fig.1

For ambient ) upto 25°C ... .............. 0.3 W

temperatures} above 25°C............... See Fig.1
TEMPERATURE RANGE:

SELOTAGE  + v v v v e e e e -65 to +200° C

Operating . . ... ..ouuii -65 to +175° C

LEAD TEMPERATURE (During soldering):

At distances greater that 1/16" from

seating surface for 10 seconds max. ... .. .. 300° C

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

SILICON NPN
EPITAXIAL PLANAR
TRANSISTOR

For Class-C RF-Amplifier,
Driver, and Frequency-Multiplier Service in
Battery-Operated Communications Equipment

JEDEC TO-52

FEATURES:

® High power gain and high efficiency as unneutralized
class C amplifier —

Gpe = 10 dB typ. l

PoUT = 250 mW typ. » at 170 Mc/s
7 = 60% typ. S

Gpe = 6 dB typ.

POUT = 400 mW typ. | at 240 Mc/s
7 = 50% typ.

® Excellent performance as a frequency multiplier ~
Gpe = 6.5 dB typ.
PouT = 160 m¥ typ.
7 = 55% typ.

as 120 -240 Mc/s
doubler

High minimum gain-bandwidth product at high current
and low voltage —

fT = 300 Mc/s min. ot Ic = 100 mA, Vcg = 1V

® High typical gain-bandwidth product -
fT = 850 Mc/s typ. at Ic = 10 mA, Vcg = 10V

® Low output capacitance —

Cob = 1.8 pF typ.
® Hermetically sealed JEDEC TO-52 package

RADIO CORPOR ATION OF AMERICA Trademark(s) ® Registered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.
40405 6-66
Reprinted from Issue dated 12-65

Marca(s) Registrada(s)




File No. 105 40405
ELECTRICAL CHARACTERISTICS, at Ty = 250 C
TEST CONDITIONS LIMITS
DC DC DC DC DC DC
COLLECTOR-|COLLECTOR|BASE-TO
FREQUENCY TO-BASE | TO-EMITTER| EMITTER |.. BASE EMITTER| COLLECTOR RCA
CHARACTERISTICS [SYMBOLS VOLTAGE VOLTAGE VOLTAGE|/CURRENT| CURRENT| CURRENT 40405
f Vcs VCE VBE 'B e Ic
Mc/s \ \ \' mA mA mA Min. |Max.| Units
Collector-Cutoff
Current ICES 15 0 - | 0.4 wA
Collector-to-Emitter
Breakdown BVcEO 0 10 16 | - \'
Voltage*
Collector-to-Emitter
Breakdown BVCES 0 5 40 | - \Y
Voltage
Emitter-to-Base
Breakdown BVEBO 0.01 0 6 | - v
Voltage
Static Forward
Current-Transfer hFg 1 100 20 | - -
Ratio
Small-Signal
Forward Current- hfe 100 1 100 3 - -
Transfer Ratio
Common-Base, Open-
Circuit Output Cob 0.1to1 5 0 - | 35| pF -
Capacitance
P 0 ?Nzeelhgg/l\z /
ower Output as a ouT= c/s : _
Frequency Doubler | TOUT | RF Power See Fig.3 200 mw
Input=30 mW
Efficiency as a fiIN=86 Mc/s ; -
Frequency Doubler 7 fouT=172 Mc/s See Fig.3 35 %
* Pulse Test: Pulse Duration < 100us, Duty Factori 0.02.
TYPICAL 240-Mc/s CLASS-C POWER-AMPLIFIER
RATING CHART FOR RCA-40405 CIRCUIT USING RCA-40405
o 12 = = L2 TBeF  oureur
: LT t RL- 500
= CASEATE _= =
L e G
+ B ;
= i : :
z 08 CENp :
E X
&
@
0 0.6 T vee
e : +I5V 92¢5-13731
g T
= ;
204 ] T : L.1: 2 turns #16 AWG, 1/8"1.D. Turns spaced approximately
2 P -
g FEHAMBIENT 3 Lp: 3-1/2 turns #16 AWG, 1/4" I.D. 1 wire diameter
- e .
Z o2 : :
z 4/ TYPICAL PERFORMANCE CHARACTERISTICS
g : o H .
= 0Io - 5,‘ : H HH Operating Frequency . . . ........ 240 Mc/s
-100  -50 0
TEMPER;%RE_.'gO 150 200 RF Output Power . ............ 400 mW
92CS-12114RI PowerGain................. 6 dB
Fig.1 Efficiency ................. 50 %



40405

File No. 105

TYPICAL FREQUENCY DOUBLER (86 Mc/s - 172 Mc/s)
CIRCUIT USING RCA-40405

0.02,F
cA =173
fe L oo
4 c/s
seMon o100
—_— oF 1 RL=5048
Rg =500 =
002
RF POWER ™= uF
INPUT=30m uF
=
Vee
+15V 92Cs-13730

Ly 5tums #16 AWG, tapped 3-1/2 turns from rf-ground end

L. 4 turns #18 AWG, slug-tuned

L3: 6 turns #8 AWG

Ly 3-1/2 turns #16 AWG, tapped 2-1/2 turns from rf-ground end
All windings 1/4"1.D.; turns spaced approximately 1 wire diameter

TYPICAL PERFORMANCE CHARACTERISTICS

RF Output Power (172 Mc/s). . .. .. 250 mW
Power Gain . ............... 9.2 dB
Efficiency . .............. .. 40 %

RF OUTPUT POWER VS FREQUENCY FOR RCA-40405.

COMMON-EMITTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (Tj) =25°C
DC COLLECTOR SUPPLY VOI‘.\TS(VCC) =12
fiN =f out
1000} ~ K
800—— AUENER N
= N NLT N\
IE 60 \\ \
- '9/“/ \ Yq.')
[ N, N
3 2, W NG
i.: 4 D AN
w o \
E] N N
o \ -~
a.
5 \
a NG
200
5 N
o
'S
a
100| 1
30 40 50 60 70 8090100 200 300
FREQUENCY (f)—Mc/s
92CS-13733
Fig.5
COMMON-EMITTER CIRCUIT, BASE INPUT ; OUTPUT SHORT-CIRCUITED.
AMBIENT TEMPERATURE (Ta)=25°C
COLLECTOR-TO-EMITTER VOLTS(Vcg) =10
T00]
90
. 80
o
§| 70
e 1Ko
2 £ 60 e
Wy T
:O 50 \0@ {
T~ )
ZE 4o T aP SREs(y
o = P~ =1
gé 30\\:\ 60 I — —— S
Ch 80
20
I
o
50 60 70 80 90 00 150 250 300 350
FREQUENCY (f) —Mc/s
92CS-13736

.3.

TYPICAL FREQUENCY-DOUBLER (120 to 240 Mc/s)
CIRCUIT USING RCA-40405

Lp \8;200F
INPUT 1-12pF
120Mc/s OUTPUT
Rg=500 240Mc/s
RF POWER .
INPUT = RL-508
35mw 7-10f

92CS-13732
Ly 3-1/2 tums #18 AWG, 1/4" 1.D., tapped at 2 tuins
from rf-ground end
L,: 3-1/2 turns #20 AWG, 1/8" I.D.
L3 3 turns #16 AWG, 1/8" 1.D., tapped at 1 turn and
1-1/2 turns from rf-ground end
Turns on all windings spaced approximately 1 wire diameter

TYPICAL PERFORMANCE CHARACTERISTICS

RF Power Output (240 Mc/s). ..... 160 mW
Power Gain................. 6.5 dB
Efficiency ................. 55 %

GAIN-BANDWIDTH PRODUCT VS COLLECTOR
CURRENT FOR RCA-40405

COMMON -EMITTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (Tp)=25°C

1000] |

e

©

2

K
o
= N
| 800 X\ o
ol %‘G‘x o
A A A TN
g soo—@éo alashis o%
o N
] \y/// ) N
& A7 NN
N/ NN
/774 NN
ey [\
2 NN
z 300 N \
< N
4
$ 10 \}\‘
Q
32”6 810 L 100
COLLECTOR MILLIAMPERES (I¢)
92CS-13734

Fig.6

SERIES INPUT RESISTANCE VS FREQUENCY
FOR RCA-40405

Fig.7

TYPICAL CHARACTERISTICS




File No. 105 | 40405

TYPICAL CHARACTERISTICS

SERIES INPUT REACTANCE VS FREQUENCY QUTPUT CAPACITANCE VS COLLECTOR-TO-BASE
FOR RCA-40405 VOLTAGE FOR RCA-40405
[COMMON -EMITTER CIRCUIT, BASE INPUT; OUTPUT SHORT-CIRCUITED,
AMBIENT TEMPERATURE (TA) =25°C :gg:gm?éi&gf%&é (%M;IEEBCOPEN
COLLECTOR-TO-EMITTER VOLTS (VeE)=I0 ' FREQUENCY (f)<1 Mc/s
30
20
o] — a
'b‘? _2 | g \ 3: T 1 | e
z ! 1) 2= =
§2 aq [ | || eefST ] £g
) R W Tus ®
I3 <0O% 1 209
;—'u-: _60_\)’6(3 uzg
55 _ & off |
zy 8 W36 2
Wz 0 23%
g 2|
"Z-120 gg |
-140 23
(3]
-160
5060 70 80 90T B0 200 250 300 400 ) 3 2 € : 0
FREQUENCY(f) —Mc/s » COLLECTOR-TO-BASE VOLTS (Vcg)
92CS-137356 92Cs—13729
Fig.8 Fig.9
DIMENSIONAL OUTLINE
JEDEC No. TO-52 »
o e
195 on. |k TERMINAL DIAGRAM
! Bottom View
y [0S
SEATING PLANE
T u u L.oso MAX.
500
MIN.
n n D.—s LEABS
019 oia.
(NOTE 1)
100 je—
| 050 LEAD 1- EMITTER
-
INDEX TAB N\ 9% l' LEAD 2 - BASE
(NOTE 3\ _ T\ . w0
73 (NOTE 2) LEAD 3 - COLLECTOR, CASE
a5y
R AN
036 038 (noTE @)
92CS-12342

Dimensions in Inches

Note |: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
ZONE BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING
PLANE. BETWEEN 0.250 INCH AND 0.500 INCH OF THE LEAD,
A MAXIMUM DIAMETER OF 0.021 INCH IS HELD. OUTSIDE
THESE ZONES, THE LEAD DIAMETER [S NOT CONTROLLED.

NOTE 2: LEADS HAVING MAXIMUM DIAMETER (0.019 INCH)
MEASURED IN GAUGING PLANE 0.054 INCH + 0.001 |NCH-0.000
INCH BELOW THE SEATING PLANE OF THE DEVICE SHALL BE
WITHIN 0.007 INCH OF THEIR TRUE LOCATIONS RELATIVE TO
A MAXIMUM=WIDTH TAB. \

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY.
NOTE 4: MEASURED FROM MAXIMUM D] AMETER OF ACTUAL DEVICE.




40406-40411

File ho. 2]9 |

RCA-40406 through 40411 are diffused-junction,
silicon n-p-n and p-n-p transistors intended for a variety
of uses in audio amplifiers. Giving high-quality per-
formance economically, these 6 devices have power
dissipation ratings of 1 to 150 watts. Supply voltages
for these types range from 50 volts for the 40406 and
40407, to 90 volts for the 40408-40411.

40406 & 40407 40408

Silicon N-P-N & P-N-P
Power Transistors
for
Audio Amplifier Applications

40409 & 40410 40411

OVCEO(sus)'—'—SOV max. (40406) OVCEo(sus)= 90 V max. QVCER(sus)Z 90 V max. (40409) QVC ER(sus)= 90V max.
oV Eo(sus) =50V max. (40407) o1 watt dissipation rating oVcgRr(sus)= =90V max. (40410)  e''Hometaxial-base' type
oType 40406 is P-N-P complement @N-P-Ntype in JEDECTO-5 oType 40410 is P-N-P complement @150 wattdissipationrating

of type 40407 package of type 40409 N-P-N 1ype in JEDEC TO-3
o1 watt dissipation rating o3 watt free-air dissipation rating package
oT0-5 package oTO-5 package with

heat radiator

40409
40410

TO.5

H-1380 H-1468

TO-5
with Heat
Radiator

H-1339

MAXIMUM RATINGS
Absolute-Maximum Values: 40406 40407 40408 40409 40410 40411 UNITS

DC Collector-to-Emitter Sustaining Voltage:

With Base Open, Vogo(sus) oo o v v v o v et . —50 50 90 —_ - _ AV

With RBE = 100 Q, VCER(SHS) ........... — —_ e a0 -90 90 A%
DC Emitter-to-Base Voltage:

With Collector Open, Vggg -« - - » ce e i e —4 4 4 4 —4 4 v
DC Collector Current, I« oo v wv v ivn o on e -0.7 0.7 0.7 0.7 -0.7 30
DC Base Current, IB t et e s e et e e e e —0.2 0.2 0.2 0.2 -0.2 15 A
Transistor Power Dissipation (Pp):

At Free Air Temperatures up to 25° C. . ... .. 1 1 1 _ - - w

At Free Air Temperatures up to 50° C. ... ... — - - 3 3 - w

At Case Temperatures up to 25°C....... .. - - - - - 150 Y

At Other Temperatures .. « o v o s v o o0 o o 0 v s o See Fig.1 See Fig.2 See Fig.3
Operating Junction Temperature Range e —65 to 1200 ————— oc

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed by RCA for its use; nor for any infrjngemenfs of
(/\ patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of RCA.

@ RAD'O CORPO R ATIO N oF AMER IC A Trademark(s) ® Registered Printed in U.S.A.
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Marca(s) Registrada(s)

40406-40411 8/66




File No. 219 40406-40411

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
Characteristic Vcal VcE | Ves| lc | elTc 40406 40407 40408 40409 40410 40411
Volts mA °C| Min. Max. Min. Max. Min, Max. | Min. Max. Min. Max. Min, Max.
409 25 -1pA 1A
Iego 80 25 1A
40° 150 -10pA 100HA
80 150 250 1A
b 80° 25 1pA -1pA 500uA
IcEr "
80 150 100pA -100pA 2mA
IcBo 10 0.25 uA
IEBO 49 -1mA 1mA 1mA 1mA -1mA 5mA
Vego(sus) 100% -50V 50V 90V
100° 90V 90V
VCER(sus)b
200 90V
1509 | 15 1.4V 1.4V -1.4V
VCE(sat)
4A 400 0.8V
=10 -0.1 -0.8V
10 1 0.8V
v
BE 4 10 v
4 150° 1v -1V
4 4A 1.2V
-10 -0.1 30 200
10 1 40 200
bpg 4 10 40 200
4 150 50 250
-4 150 50 250
| 4 4A 35 100
c
heo 10 50 6
49 50° - 100 MHz (Typ) -
f
T
4 4A 800 kHz (Typ)
8c 35°C/W 35°C/W 35°C/wW L17°C/W
85ra 175°C/W 175°C/W| 175°C/W| 50° /W 50° C/W
d
Cop 10 15pF
PRT® 40 5A 1 sec

9 Negative for types 40406 & 40410
b

RBE = 100Q
c

F = 20 MHz

d
F=1MHz, Ig= O

Power rating test at 200 watts
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DISSIPATION DERATING CURVE FOR DISSIPATION DERATING CURVE FOR
TYPES 40406, 40407, AND 40408 TYPES 40409 AND 40410
/ =z i i z
I L
F oo < s
z
L 08 E. 4
o [
3 3
o « 3
g °° 5
12 @
1%2) Z
Z o4 g 2
x Seee -
= 3
3 o2 R
= " <
< t =
= i
. 0
100 -50 0 50 100 150 200 250 <100 -50 0 50 100 150 200
FREE-AIR TEMPERATURE (Tgp)—°C FREE - AIR TEMPERATURE (Tga)-°C
92L.S-1593 92L5-1594
Fig. 1 Fig. 2
DISSIPATION DERATING CURVE FOR TYPICAL OPERATION CHARACTERISTIC
TYPE 40411 FOR TYPE 40411
. CASE TEMPERATURE (T¢) = 25°C
f \ w
Q
(/ Tlﬁo G §
g \ > 100
5 o : .
2 g2 7
3100 \ UL SE IDURATION](t)<ils T Veer
g N et caviimon o v %
’V‘, point ondcihed‘ i ,cg.v:; & l \\
2 before pulse can be reapplied t g h,
z Evl 85
a w
s g Veeo
x
g - % 75
3 19
-ic0 -50 ©0 50 100 50 200 ae 3 o 4 7 e
CASE TEMPERATURE (Tg)—°C ' exreRnaL sase —|$g—EMITTERIKRESISTANCI-;?;BE)—-9.5OK
92CS-13181 925S-3080C
Fig. 3 Fig. 4
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COLLECTOR CURRENT (Ig)—mA

TYPICAL OPERATION CHARACTERISTICS FOR TYPES 40406 & 40410

40406-40411

COLLECTOR-TO-EMITTER VOLTAGE (Vep)= =4V
. FREE-AIR TEMPERATURE (TEp) = 250C
.
Sm
210
o
< 9
[T
2 80
= -
=0 ~
£ g0 et N\
E 5
3 \
a 40
= \
£ 3
o
S
2 10
0
2 4 68 2 4 68 2 68 2 4 68
-01 -1 -10 -10 -103
COLLECTOR CURRENT (Ic)—mA TL1769R1
Fig. 5
FREE-AIR TEMPERATURE (Tpp) = 25°C |
-500 AR
-10
< //
,'5-400 L — -
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TYPICAL OPERATION CHARACTERISTICS FOR TYPES 40407, 40408, & 40409
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200 T T
C o o 1 HHHHHH i
5 60 500 =1 1 i
S '™ P < v <
E 150] Q/\((V < A
-]
© ‘,}@Q“ d \ T 400 .
& 125 & 25°C A )
2 K p
= <& 1 \ Ls] T
[ & /// 300 4
£ ,V/ / ] HH i
w @Q/ x ":g: H
E & g s H H
3 Pq O 200k SE-CURRENT (Ip)=2 mA
& so] g
@ / \ [
g &
[ pd < 100
¢ g
[a] 0 L ; : A
2 6 2 2 4 2 6 3 T
ol 1 10 10 10 i : % : ; i
COLLECTOR CURRENT (I¢)—mA COLLECTOR-TO-EMITTER VOLTAGE (Vgg)-V
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40406-40411

TYPICAL OPERATION CHARACTERISTICS FOR TYPE 40411
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DIMENSIONAL OUTLINE FOR TYPES 40406, 40407, & 40408
JEDEC No.TO-5

SUGGESTED HARDWARE
FOR TYPE 40411

6-32 SCREW 370 MAX.
( £ 335 MIN.
DIA.
T0-3 .335 MAX.
H ( W r.soso MIN.
= 1A
1l r = | .
T T H T -|
L ) R .100 W‘ T
! MIN. 260 MAX.
| -4—f— 240 MIN.
|
ATOR
| Tg"fj;"z[',"S”L 10 i 3 B SEATING PLANE
o —— T 009 70 | U U U Ig
| 125 v
HEAT SINK DETAILS OF OUT MIN.
b SN ~L D LINE IN THIS D D - %
| ZONE OPTIONAL
495334-7 200 3 LEADS
—— NYSLON NG WASHER (2 019 MAX
INSULATING WASHER (2) 016 MIN
== 1.0. .15 DIA.
! %H(')((:JLDESRS DIA. .z:o MAX. £AD
HICKNESS .050 MAX.
ao INSULATING
| ELETS
| :==%’ ) i
D 'y
QUTSIDE -4
9288.27025 CORNER
RADH
007 MAX. ’
NOTE: Hardware with part numbers supplied. 034 MAX.
028 MIN.
045 MAX.
029 MIN.
INDEX TAB 92CS-12656

DIMENSIONAL OUTLINE FOR TYPES 40409 & 40410
JEDEC TO-5 WITH HEAT RADIATOR

1.410
MI

.590 N.
A R
.040
.055

DIMENSIONAL OUTLINE FOR TYPE 40411
JEDEC No.TO-3

875 MAX.
DIA. T

(

450 l
= ( | SEATING PLANE
MOUNTING TAB
(LEAD NO 2 BEHIND 2312 MIN. 135 MAX.
7 ] MOUNTING TAB) _
TO-5 PACKAGE 2 HOLES 4 DIMPLED
WELDED TO STANDOFFS
HEAT-RADIATOR 1197
177
675
225 y -
4 83 [
B
103
| o wz| p Joo F 188 R. MAX.
g ‘620 307 2 .440 BOTH ENDS
u “ TW ) o 2 420 .1_ -
062 —1_ 23 ' ! M?%TSING l
°4°A.u. v 0012 NOTE 3) (NOTE 2) 2 MOUNTING HOLES
048 | I'g: DIA.
067 +—= le— g7 = [«|—067 .
204 057 o7 ™ 057
T e e cTRoLESS e 1002 |
NICKEL PLATE ‘998 525 R. MAX.
NOTE 2: RECOMMENDED HOLE SIZE FOR (NOTE 3) c2)4l:>5INS
PRINTED-CIRCUIT BOARD IS 0.070 DIA. BOTTOM VIEW 03301
NOTE 3: MEASURED AT BOTTOM OF HEAT-RADIATOR .
9255-2546S 92Cs-12336R2
DIMENSIONS IN INCHES
TERMINAL CONNECTIONS
. FOR TYPES 40406, 40407, 40408, 40409, & 40410 FOR TYPE 40411
( i Lead 1-Emitter Pin 1-Base
— Lead 2-Base Pin 2-Emitter

Case, Lead 3-Collector (For 40406, 40407, & 40408)

Heat Radiator,Lead 3-Collector (For 40409, & 40410)

Case, Flange-Collector






RCA RF TRANSISTORS

RCA-40413 is a silicon n-p-n double-diffused epi-
taxial-type planar transistor intended for amplifier and T "
mixer applications at frequencies up to 200 MHz, and

for oscillator applications at frequencies up to 500 MHz. EPITAXIAL PlANAR

The 40413 is electrically and mechanically like
the RCA-2N2708, but each shipment of the RCA-40413 'I'R ANSISTUR
is accompanied by a certified summary of the results
of the Group AElectrical Tests and the Group B Environ-
mental Tests shown in Tables I and II, respectively. T
The Test Data Summary and Certification shown in the Fm VHF and “HF Allllllcatlﬂlls
Speciman Copy on page 5 are the results of the accept-
ance tests for the production lot from which the shipment

is made. FEATURES

JEDEC T0O-72

RCA-40413 utilizes a hermetically sealed 4-lead ® high gain-bandwidth product (f) — 700 MHz min.
JEDEC TO-72 package. All active transistor elements
are insulated from the case, which may be grounded @ high neutralized power gain (Gpe) -
by means of the fourth lead in applications requiring 15 dB min. at 200 MHz

shielding of the device. ® high unneutralized power gain (Gpe) -

The curves of Typical Characteristics shown in 12 dB typ. at 200 MHz

the Technical Bulletin for RCA-2N2708 also apply e low collector-to-base feedback capacitance (C,}) -

(‘ . for RCA40413. 1
pF max.
- Maximum Ratings, Absolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE, CASE TEMPERATURE (7o)
N C
VCBO: + « v v vt e e e i i 35 max. \4 = 3: T AMBIENT TEMPERATURE (Fa)
COLLECTOR-TO-EMITTER VOLTAGE, E 200
VOEOD: « ¢t v oo vt omnnounennnn 20 max., \Y% |
EMITTER-TO-BASE VOLTAGE, VERQ . 3 max. \Y% 7_25
COLLECTOR CURRENT, Ic. . . .... Limited by dissipation >
TRANSISTOR DISSIPATION, Pr: g 2 -
At case Up to 25°C. .. .. .. 300 max. mW g
temperatures* [ Above 25°C ...... derate at 1.72 mW/°C 3 5
14
At ambient Up to 25°C. . ... .. 200 max. mW = AN
temperatures Above 25°C ... ... derate at 1.14 mW/°C 2 10
TEMPERATURE RANGE: E
Storage and operating (Junction). . . . -65 to +200 °c é 5
LEAD TEMPERATURE 5 N
(During Soldering): = 0 LN
At distances not less than 1/16" o e o TESgERAR?RE _I.s.,c
from seating surface for
10 seconds max.. . o v v v v v v vt 265 max. °c 92C$-12485R1
* Measured at center of seating surface. Fig.1 - Rating Chart for RCA-40413.
Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
Trademark(s) ® Registered Printed in U.S.A.
RADIO CORPORATION OF AMERICA T e a0ns a8

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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TABLE |
GROUP A TESTS

40413

TEST CONDITIONS LIMITS
Lot
Toler- bC bC DC
ance MIL-STD Ambient| Fre- |Collector-| Collector-| DC DC Base
Sub- Per Test Symbol 750 Temper-| quen- to- to-  |Collector | Emitter Cur RCA Units
group| s y Reference ature | cy Base | Emitter | Current |Current rent 40413
TA f | Voltage | Voltage: Ic I
Defect- B
e VCB VCE
°C | MHz| Vv v mA mA | mA [Min.|Max.
Visual and Mechanical
1 10 Examination - 2071 - - - - - - - I -
Collector- 3036
Cutoff lCBO Bias Condi- | 25+3 - 15 0 - 10 nA
Current tion D
Collector-to-Base 3001
Breakdown Vv Test Condi- | 25+3 -- 0.001 0 35 | - \Y
Voltage (BR)CBO tion D
) Collector-to-Emitter 3011 3 )
5 Breakdown Y Test Condi-| 2523 - * 0 0 [ -- Vv
Voltage (BR)CEO tion D
Emitter-to-Base 3026
Breakdown \Y Test Condi- | 25+3 | - 0 -0.01 3 - \"
Voltage (BR)EBO tion D
Static Forward
Current-Transfer hFg 3076 253 | - 2 2 30 1200 | --
Ratio
Small-Signal Power
Gain® (See Fig.2 Gpe - 2513 | 200 15 2 15 | 22 | dB
for Test Circuit)
Noise Figure®
Generator Resistance
(Rg) = 50 Ohms (See NF - 25+3 | 200 15 2 - |75 dB
3 10 Fig.3 for Test Circuit)
Collector-to-Base Time
Constant® (See Fig.4 "y'Ce - 25+3 | 31.9 15 -2 9 | 33 | ps
for Test Circuit)
Collector-to-Base >0.1
Feedback N Ceh - 253 <1 15 0 -- 11| pF
Capacitance =1
Magnitude of Small-
Signal, Short-Circuit, h
Forward Current- \ fel 3306 25 +3 | 100 15 2 71 121| -
Transfer Ratio®
Small-Signal, Short-
Circuit Forward Cur- hfe 3206 25+3 |0.001 30 | 180 -
4 20 rent-Transfer Ratio
Static Forward Current
Transfer Ratio heg 3076 -55+3 -- 2 2 10 | -- -
(Low Temperature)
Collector-Cutoff 3036 +0
Current IcBO Bias Condi- | 150 .3 -- 15 -- 1| uA
(High Temperature) tion D
* Pulse Test A Three-Terminal Measurement ® Lead No.4 (Case) Grounded.

with Emitter and Case Leads
Guarded.

AN



40413

1~8 pF 3 TURNS
~y No. 22 WIRE
e 3 G
cN g10x 3 LONG
1 EXTERNAL
25 TURNS {SHIELD \ ¢t
No. 18 WIRE
3"70 xL Long ? A Ovour
8.2 1000 pF , |~8pF
| . 1L
Oo—i| 7l -8 \
VIN 1000 C3 oF
pF 10000< L5 C
Co=#~ OHMS 6
-8
pF = Cg
11—
= = 1A}
50 pF
2200
OHMS

+vce

92CS-11930R2

Q = RCA-40413

NOTE: (Neutralization Procedure): (a) Connect a 200-MHz sig-
nal generator (with Zoyt = 50 ohms) to the input terminals of
the amplifier. (b) Connect a 50-ohm rF voltmeter across the
output terminals of the amplifier. (c) Apply VEE and V¢, and
with the signal generator adjusted for 5 mV output, tune Cp,
Cg, and C7 for maximum output. (d) Interchange the connec-
tions fo the signal generator and the output indicator. (e) With
sufficient signal applied to the output terminals of the ampli-
fier, adjust CN for @ minimum indication at the input. (f) Re-
peat steps (a), (b), and (c) to determine if retuning is neces-
sary.

Fig.2 - Circuit of Neutralized Amplifier Used to Measure Power Gain

at 200 MHz for RCA-40413.

PULSED POWER SUPPLY FOR NOISE SOURCE

LOCAL OSCILLATOR

(200 MV OUTPUT)

\

NEUTRALIZED NOISE-FIGURE

NOISE SOURCE 200-MHz (MEASURED WITH
(HEWLETT PACKARD AMPLIFIER 200/260-MHz 60-MHz WLETT PACKARD
TYPE 343A OR —  CIRCUIT MIXER IF AMPLIFIER HEWLETT PACK
EQUIVALENT) SHOWN IN TYPE 342A OR
FIG. 2 EQUIVALENT)
260-MHz

Fig.3 - Block Diagram of 200-MHz Noise-Figure Test Circuit for RCA-40413.

NOTE: Careful shielding must be used between input and out-

put to keep signal feed-through to an absolute minimum.

PROCEDURE:;

1. Before inserting the transistor in the test fixture, connect a
short circuit between the collector and emitter terminals of
the fixture and adjust the 31.9-MHz input for 0.5 V RMS at
the emitter terminal.

2. Remove the short circuit between the collector and emitter
terminals of the fixfure, insert the transistor to be tested,

and adjust VCC and VEg for Veg =15V, Ic =2 mA

3. Read ryyCe on rf-voltmeter scale (rp/C.. in picoseconds = 10
times meter indication in millivolts) (ﬁ millivolt = 10 pico-
seconds).

0.01 yF g 2
) Y 3 N (¢
I Y3 ' fé Ly I
39 MHe snsg;n. sin M 1 RF VTVM
GENERA 05w ! BOONTON
(HEWLETT- 0024F\ |0024F 1 (HF-TYPE) | rypg B1-g OR
PACKARD EQUIVALENT)
YVEPE 6252"% WITH
QUIVAL|
I'——-} 0.002 4 | 0.002,F QT UNTERMINATED
Vv v,
cC tE 92CS-14007R!
Q = RCA-40413

Fig.4 - Collector-to-Base Time Constant Measurement Circuit.

-4-
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ELECTRONIC COMPONENTS AND DEVICES
HARRISON, NEW JERSEY

TEST DATA SUMMARY AND CERTIFICATION

RCA TYPE 40413 LOT IDENTITY

TEST DATA SUMMARY

SAMPLE DEFECTS DEFECTS
ITEM TEST DESCRIPTION LTPD SIZE ALLOWED FOUND
GROUP A TESTS
Subgroup 1 Visual and Mechanical 10
Examination
Subgroup 2  Electrical 5
Subgroup 3  Electrical 10
Subgroup 4 Electrical 20

GROUP B TESTS

Subgroup 1~ Physical Dimensions 20 q %@
Subgroup 2  Solderability; Tempera- \
ture Cycling; Thermal
Shock; Moisture Resis%
Subgroup 3 Shock, Vibration Fatigu
Vibration, Variable
Frequency, Constant

Acceleration 20
Subgroup 4 Terminal Strength 20
Subgroup 5 Salt Atmosphere 20

Subgroup 6 High-Temperature Life,
Non-Operating A=10%

Subgroup 7 Steady-State Operation
Life A=10%

CERTIFICATION

1 hereby certify that the data listed above is complete, accurate
and representative of the product week indicated. The above data

SEAL was obtained in accordance with RCA specifications.

SIGNATURE DATE
QUALITY CONTROL MANAGER




40413

TABLE I

GROUP B TESTS

Lot INITIAL AND ENDPOINT CHARACTERISTICS TESTS
MIL-STD | Tolerance RCA-40413
Subgroup Test 750 Per Cent | Charac- MI%;)SOTD Test Initial End Point
; teristic . Units
Reference | Defective Test | Reference| Conditions Values Values
% Min. | Max.| Min.| Max.
PHYSICAL DIMENSIONS
1 (See Dimensional Outline 2066 20 — - - - - - - -
Drawing on page 6)
SOLDERABILITY 2026
(Without Aging) Ta=25 +30¢C
TEMPERATURE- 1cBO 3036D - 10| - 50 | nA
CYCLING TEST 1051 Ve = 15V
(Condition C)
9 T:EﬁM{\LO-itgc;%K TEST: 1056 20
min = YV _ Te;tor(]:o/;‘\dh Tp=25 +39¢
Tax = 100 +g og hrE 3076 [Vgg = 2V 30 | 200 | 225 - -
. Ic = 2mA
MOISTURE-RESISTANCE 1021
TEST
SHOCK TEST:
NON-OPERATING o
1500 G’s, 0.5 msec, 2016 Ta = 25643°C
5 blows each in X1, IcBo | 3036D -l 10| -5 | na
Y1, Y2, and Z1 planes Veg = 15V
VIBRATION FATIGUE
3 TEST: NON-OPERATING 2046 2
60 +20 Hz, 20 G's Tp = 25+3°C
\'_{:RBERQPGTEIgngvﬁlSQBLE- 2056 hFE 3076 | VCE = 2V 30 | 200 |225) -- -
CONSTANT-ACCELERA- 2006 Ic = 2mA
TION TEST: 20,000 G's
2036
TERMINAL STRENGTH :
4 Test Condi- 20 - - - - - - - -
TEST tion E
SALT-ATMOSPHERE
5 TEST 1041 20 - - - - - - - -
Ta = 2513°C
HIGH-TEMPERATURE lceo | 3036D _ = | 10| - | 5 | nA
LIFE TEST Ve = 15V
6 (NQFQ-QP%)';@TIB%%)- 1031 A= 10% Tp = 25+3°C
Duration = 1000 hrs. hre 3076 | Vge = 2V 30 | 200 | 22.5| -- -
‘C = 2mA
- o - (V]
Common-Base Circuit Ve = 15V
7 Ta = 25+30C 1026 A= 10% Ta = 25+30C
= +
¥$B= 20g -0 verts hre 3076 | VGE = 2V 30 | 200 [225| ~ | -
Duration = 1000 hrs. Ic = 2mA
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LEAD 1 — EMITTER
LEAD 2 - BASE

DIMENSIONAL OUTLINE

JEDEC TO-72
.230(5.84
.200\5.31
DIA—>
195(4.95
178\4.52
[~—DIA:
.210(5.33
030 {762} ‘t7o\a:32
/* | l
SEATING U 2
PLANE -500(127) “
MIN =

h L250 (6.35) MIN.
L D [] U NOTE 2
— L

050 (1.27) MAX.

4 LEADS
0l9 [.482
016 \.406
NOTE 2 100(254) T.P.
> 050 (1.27) T.P.
T NOTE 3
s
{ y 3 )\
45"TT.F.’ W2
INSULATION
‘o4e(|.|7)_£
036\914 048(1.22
oze(.?n NOTE 4
92CS~-1194IRI

Dimensions in inches and millimeters

Note 1: Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Note 2: The specified lead diameter applies in the zone be-
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating
plane. From 0.250" (6.35 mm) to the end of the lead a maxi-
mum diameter of 0.021" (0.533 mm) is held. Outside of these
zones, the lead diameter is not controlled.

Note 3: Leads havingamaximum diameter of 0.019"(0.482 mm)
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.025 mm)
- 0.000™ (0.000 mm) below seating plane shall be within
0.007"(0.177 mm) of their true position (location) relative to a
maximum width of tab.

Note 4: Measured from actual maximum diameter.

TERMINAL DIAGRAM

Bottom View

LEAD 3 — COLLECTOR
LEAD 4 — CONNECTED TO CASE

40413



RCA-40414 is a double-diffused epitaxial planar SI”B“N N P N
transistor of the silicon n-p-n type. It is extremely -
useful in low-noise-amplifier, oscillator, and converter
applications at frequencies up to 500 MHz in the com-
mon-emitter configuration, and up to 1200 MHz in the EP'TAXIAL PlANAR
common-base configuration.

The 40414 is electrically and mechanically like
the RCA-2N2857, but each shipment of the RCA-40414 TRANSIST“R
is accompanied by a certified summary of the results of
the Group A Electrical Tests and the Group B Environ-
mental Tests shown in Tables I and II, respectively.

The Test Data Summary and Certification shown in the ','m- “HF Ap[lhcatlﬂlls

Specimen Copy on page 5 are the results of the accep-
tance tests for the production lot from which the ship-

ment is made. in Industrial and Military Equipment

RCA-40414 utilizes a hermetically sealed 4-lead
JEDEC TO-72 package. All active elements of the
transistor are insulated from the case, which may be
grounded by means of the fourth lead in applications

requiring shielding of the device. FEATURES
. The curves of Typlcal Characteristics shown in ®high gain-bandwidth product —
( the Technical Bulletin for RCA-2N2857 also apply for fT =1000 MHz min
- RCA-40414. .
®high converter (450-t0-30 MHz) gain —
G. = 15 dB typ. for circuit bandwidth of approxi-
Maximum Ratings, Absolute-Maximum Values: mately 2 MHz
COLLECTOR-TO-BASE VOLTAGE, VCBO - 30 max. v . . . e
COLLECTOR-TO-EMITTER ®high power gain as neutralized amplifier —
VOLTAGE, VCEQO: + ¢« ¢ et et e e veenn 15 max. V Gpe = 12.5 dB min. at 450 MHz for circuit bandwidth
EMITTER-TO-BASE VOLTAGE, VEBO. ... 2.5 max. V of 20 MHz
COLLECTOR CURRENT, Ic. v v v v v v v vt 40 max. mA ®high power output as vhf oscillator —
TRANSISTOR DISSIPATION, Pt: P {30 mW min., 40 mW typ. at 500 MHz
Atcase tem-)up to 25°C . v v v v v i v v e 300 max. mW o
peratures* iabove 250C ..., Derate at 1.72 mW/°C 20 mW typ., at 1 GHz
At ambient Jup t0 25°C. . v . vt v o ... 200 max. mW ® low device noise figure —
temperatures(above 25°C . . .. ... Derate at 1.14 mW/0C 4.5 dB max. as 450 MHz amplifier
TEMPERATURE RANGE: NF = { 7.5dB typ. as 450-t0-30 MHz converter
Storage and Operating (Junction) .. ... . -85 to +200 °C

® low collector-to-base time constant —

LEAD TEMPERATURE (During Soldering): -
rp'Cec =7 ps typ.

At distances > 1/32 inch from seating o
surface for 10'seconds max. . ........ 265 max. ~C e low collector-to-base feedback capacitance —

* Measured at center of seating surface. Ceb ~0.6 pF typ.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

R A D lo Co R Po R ATIO N OF AM E R |C A Trademark(s) ® R.egmered Printed in U,f.A.
Marca(s) Registrada(s) 40414 4-67
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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TABLE I - GROUP A TESTS

L TEST CONDITIONS LIMITS
ot
' Am- DC
Toler- MIL-STD . DC
ance 750 bient| Fre-| cofjector-| COlector-|  DC DC RCA
Sub- Per Characteristic Symbol | Reference Tem- | quen-| o.Base tg- Collector | Emitter 1048 | Units
group|  ont Test Test pera-| ¢y Voltage Emitter | Current | Current
Defect- Method t;_xre iy V{)/Itage | |
ive A CB CE C E
0C | MHz v v mA mA | Min.| Max.
Visual and Mechanical
1 10 | Examination - 271 - - - - - - T
Collector- 3036
Cutoff Icgo | Bias Condi-| 2543 [ -- 15 : 0 -] 10 nA
Current tion D
Collector-to-Base 3001
Breakdown BVcBo| Test Condi-|) 2543 [ -- 0.001 0 0 - )
Voltage tion D
Collector-to-Emitter 3011
2 5 Breakdown BVCEO Test Condi-| 2543 | -- 3k IB=0| 15| - v
Voltage (sus) tion D
Emitter-to-Base 3026
Breakdown BVEBQ| Test Condi-| 25+3 | -- 0 -0.01 | 25| - \
Voltage tion D
Static Forward .
Current-Transfer hrE 3076 253 | -- 1 3 30 | 150
Ratio
Small-Signal Power
Gain® (See Fig.1 Gpe 25:3| 450 6 1.5 12.5| 19 | dB
for Test Circuit)
Device Noise Figure¢:
Generator Resistance i dB
(Rg) = 50() (See NF 25+3 | 450 6 1.5 - | 45
Fig.2 for Test Circuit)
Measured Noise Figure:
Generator Resistance B
3 15 |(Rg)= 500) (See Fig.2 NF 2543 | 450 6 15 - | 5.0
for test circuit)A
Collector-to-Base Time
Constant‘(See Fig.3 h'Ce 25+3 | 31.9 6 2 41 15 ps
for Test Circuit)
Oscillator Power
Output (See Fig.4 Py 25+3 | 2500 10 -12 30 [ - mw
for Test Circuit)
Collector-to-Base c 20.1 1 F
Feedback Capacitance® cb 2543 <1 10 0 - P
Static Forward Current
Transfer Ratio hFg 3076 -55 3| - . 1 3 10| -
(Low Temperature)
Collector-Cutoff 3036 +0
Current (High IcBo | Bias Condi-| 150 . 15 0 -- 1 LA
Temperature) tion D -5
4 15
Small-Signal, Short )
Circuit Forward Cur- hfe 3206 2543 | 0.001 6 2 50 | 220
rent-Transfer Ratio®
Magnitude of Small-
Signal, Short-Cireuit | e | 1 306 | 2543| 100 6 5 10| 19
Forward Current-
Transfer Ratio®
* Pulse Test

Al ead No.4 (Case) Grounded

®Three-terminal measurement with emitter
and case leads guarded.

the contribution of the following stages in the test setup.

-9-

@ Device noise figure is approximately 0.5 dB lower than the measured noise figure.
The difference is due to the insertion loss at the input of the test amplifier and
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NOTE 1: (NEUTRALIZATION PROCEDURE) (A
A 450-MHz SIGNAL GENERATOR (WITH Rq = 50 OHMS) TC
THE INPUT TERMINALS OF THE AMPLIFIEqR ) CONNECT
A 50-OHM RF VOLTMETER ACROSS THE OUTPUT TERMI-
NALS OF THE AMPLIFIER. (C) APPLY VEE, AND WITH THE
C3| e SIGNAL GENERATOR ADJUSTED FOR 5 mV OQUTPUT FROM
/—NO.B THE AMPLIFIER, TUNE Cj1, C3, AND C4 FOR MAXIMUM

-8 OUTPUT. (D) INTERCHANGE THE CONNECTIONS TO THE
L SIGNAL GENERATOR AND THE RF VOLTMETER. (E) WITH
500 SUFFICIENT SIGNAL APPLIED TO THE OQUTPUT TERMI-
NALS OF THE AMPLIFIER, ADJUST C2 FOR A MINIMUM
INDICATION AT THE INPUT (F) REPEAT STEPS (A) (B),
AND (C) TO DETERMINE IF RETUNING IS NECESSARY"

NOTE 2: L] & Lp=SILVER-PLATED BRASS ROD, 1-1/2"
LONG x 1/4" DIA.” INSTALL AT LEAST 1/2" FROM NEAR-
EST VERTICAL CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE
TEE COLLECTOR LEAD FROM THE EMITTER AND BASE
LEADS.

Fig.1 - Neutralized Amplifier Circuit Used to Measure 450-HMz Power Gain and Noise Figure for RCA-40414.

) CONNECT

o
Zo
Ny
)
A

O —
(NOTE |

L
Viy (NOTE 2) 500

500 ¢

RG=50%
% 1/2 TURN. No. 16 WIRE: LOCATED
I/4" FROM AND PARALLEL TO L2

RESISTANCE VALUES IN OHMS.
CAPACITANCE VALUES IN .

Vgg=T7-5V

T
Q = 40414

92CS—12140RI

PULSED POWER SUPPLY FOR NOISE SOURCE

—* A
450- MHz NOISE FIGURE
u‘.’:ﬁ‘%’?iiﬁ’;‘,’(’iﬁi 50- () R 0 MHz RF AMPLIFIER 50-MH (MEASURED WITH
TYPE 349A — ) 10-0B " ke Fig.a [P AND — E AMPLIFIER HEWLETT-PACKARD
OR EQUIVALENT) PAD FOR CIRCUIT) 450/390-MHz TYPE 342A
MIXER OR EQUIVALENT)
390- MHz
OSCILLATOR
(HEWLETT-PACKARD
TYPE 608C
OR EQUIVALENT)

Fig.2 - Block Diagram of 450-MHz Noise-Figure Test Circuit for RCA-40414.

IOK.Q. ih( :?—I

NOTE: Careful shielding must be used between input and out-
put to keep signal feed-through to an absolute minimum.

PROCEDURE:

3E9Em:;f1'_g';‘\'- 0.5W RF VTVM 1. Before inserting the transistor in the test fixture, connect
CHEWLETT 0.02pF_ | 0.02pF (HF—TYPE) (BOONTON a short circuit between the collector and emitter terminals
PACKARD EBZ'?\:;LE%?? of the fixture and adjust the 31.9-MHz input for 0.5 V RMS

TYPE 606A OR WITH at the emitter terminal.
EQUIVALENT) 0002,F | 0.002,F UNTERMINATED | 2. Remove the short circuit between the collector and emitter
1 PROBE terminals of the fixture, insert the transistor to be tested,

1 a -404]4 1 and adjust VCC and VEE for Vecg = 6V, Ic = 2 mA.
w - 3. Read rp C.on rf-voltmeter scale (! Cc in picoseconds = 10
cc EE 92C5-14465 times meter indication in millivolts) (T millivolt = 10 pico-
seconds).

Fig.3 - Collector-to-Base Time Constant Measurement Circuit.

250
M [DOUBLE —STUB TUNER
il |_ (Zp=50 OHMS)
50— Q
<«—— 3 TURNS No. 6
N W) POWER
250 WIRE 3/8" 0.D.
x 1-1/4" LONG METER
02 = =
uH
CAPACITANCE VALUES IN pF.
+Vce
~VeE Q = 40414

92CS—I1214IRI

Fig.4 - Oscillator Circuit Used to Measure 500-MHz Power Output for RCA-40414.

-4~
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ELECTRONIC COMPONENTS AND DEVICES
HARRISON, NEW JERSEY

TEST DATA SUMMARY AND CERTIFICATION

RCA TYPE 40414 LOT IDENTITY
TEST DATA SUMMARY
SAMPLE DEFECTS DEFECTS
ITEM TEST DESCRIPTION LTPD SIZE ALLOWED FOUND
GROUP A TESTS

Subgroup 1 Visual and Mechanical 10

Examination
Subgroup 2  Electrical 5
Subgroup 3  Electrical 15
‘Subgroup 4 Electrical 15

GROUP B TESTS @

Subgroup 1 Physical Dimensions 20 ‘ @%
Subgroup 2 Solderability; Tempera- k

ture Cycling; Thermal

Shock; Moisture Resis e@
Subgroup 3  Shock, Vibration Fatigu ,":‘;"’

Vibration, Variable L

Frequency, Constant

Acceleration 20
Subgroup 4 Terminal Strength 20
Subgroup 5 Salt Atmosphere 20
Subgroup 6  High-Temperature Life,

Non-Operating A= 10%
Subgroup 7 Steady-State Operation

Life A=10%

CERTIFICATION
1 hereby certify that the data listed above is complete, accurate
and representative of the product week indicated. The above data
SEAL was obtained in accordance with RCA specifications.

» SIGNATURE DATE
QUALITY CONTROL MANAGER

File No.259
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TABLE II - GROUP B TESTS

INITIAL AND ENDPOINT CHARACTERISTICS TESTS

Lot
MIL-STD RCA-40414
Sub 750 Tolerance Charac- | MIL-STD _ 4 o
ubgroup Test PerCent | - %0 Test Initial End Point | Units
Reference | pefective Conditions Values Values
Test | Reference - -
% Min. | Max. | Min. | Max.
PHYSICAL DIMENSIONS
1 (See Dimensional Qut- 2066 20 - -- - - - - -
line Drawing on page 6)
SOLDERABILITY
Without Aging 2026 Ta =254 3%
TEMPERATURE- 'ogo | 3D sy i B R B
CYCLING TEST 1051
(Condition C)
THERMAL-SHOCK TEST: 2
 Bo 1056
2 Tmin =04 °C Test Condi- .
T = 10070 O¢ tion A Ta=25+3C
max 5 hrg 3076 | Veg=1V 30 {150 | 18 | -
MOISTURE-RESISTANCE | - lc=3mA
TEST
SHOCK TEST:
NON-OPERATING
1500 G’s, 0.5 ms 2016 _ 0
’ Tpo=25+3C - -
5 blows each in le ICBO 3036D VéB -15V 10 30 nA
Y1, Y2 and Z; planes
VIBRATION FATIGUE
3 TEST: NON-OPERATING| 2046 20
60 + 20 Hz, 20 G's
VIBRATION VARIABLE- Ta =25 + 3°C
2056 *
FREQUENCY TEST hFg 3076 | VeE=1V 3 | 150 | 18| -
CONSTANT-ACCELERA- Ic =3 mA
TION TEST: 20,000 G's 2006
2036 - - - - -
. TERMINAL STRENGTH | 1ot condi- 20
TEST tion E - = = - - - -
Ta=25+3°C
IcBo | 3036D VeB = 15V -~ | 10] -] 3| nA
5 SALT-ATMOSPHERE 1081 2 Ta - 25  3°C
TEST heg 3076 | VG =1V 3 | 150 | 18| -
Ic =3mA
0
HIGH-TEMPERATURE TaA=25+3C
IcB 3036D -1 -] 30| nA
LIFE TEST (NON- CBO Ve =15V
6 OPERATING):O 1031 A= 10% Ta =25 + 3°C
Ta =200 £ 10°C heg 3076 | VGE=1V 30 [ 150 | 18| -
Duration = 1000 hrs. Ic =3 mA
STEADY-STATE OPERA-
TION LIFE TEST: | e | TATZ 3% 10 30 | nA
Common-Base Circuit CBO 303 Ve =15V
7 Ta =25 3% 1026 A= 10% Ta =25 +3°C
Ve =125 £05V hFE 3076 | Vgg=1V 30 | 150 | 18| -
Pt =200 mw Ic =3mA
Duration = 1000 hrs.
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DIMENSIONAL OUTLINE
JEDEC TO-72

.230(5.34
.209\5.3|

[~—DIA—>

.|95(4.95
178\4.52,

[=—DIA —

.210(5.33
030 (762) 210
SEATING™_ 1 _ U~ ]

4.32,
PLANE -500(127)
MIN -

h L250 (6.35) mIN.
[] I] ” NOTE 2

L 050 (1.27) MAX.
4 LEADS
ol9 (.482 NOTE 2
ol6 \ 406
NOTE 2 100(254) T.P.
1050 (1.27) T.P.
NOTE 3

45° TR
INSULATION
'8?2("'7) :g
036\s14 048(1.22
.ozs(m NOTE 4
92CS~1194IRI|

Dimensions in Inches and Millimeters

Note 1: Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Note 2: The specified lead diameter applies in the zone be-
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating
plane. From 0.250" (6.35 mm) to the end of the lead a maximum
diameter of 0.021" (0.533 mm) is held. Outside of these zones,

the lead diameter is not controlled.

Note 3: Leads having a maximum diameter of 0.019"(0.482mm)
at a gauging plane of 0.054"(1.372mm) + 0.001" (0.025 mm)
-0.000" (0.000 mm) below seating plane shall be within 0.007"
(0.177 mm) at their true position (location) relative to a maxi-
mum width of tab.

Note 4: Measured from actual maximum diameter.

TERMINAL DIAGRAM

Bottom View

LEAD 1-—-EMITTER
LEAD 2 - BASE

LEAD 3 - COLLECTOR

LEAD U4 — CONNECTED
TO CASE

-6-
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~ DRIFT-FIELD POWER TRANSISTOR

SEMICONDUCTOR DIODE

File No. 115

RCA-40421*% is a diffused-collector, graded-base
power transistor of the germanium pnp type intended for
use in high-fidelity amplifiers and other af amplifiers
which are required to provide relatively large power
outputs over a wide frequency range with low distortion.
This transistor utilizes a combination of diffusion and
alloying techniques to provide a built-in accelerating
field in the base region. This accelerating field makes
possible a wide frequency response and a linearity of
characteristics not available in conventional power
transistors.

RCA-40421 is intended for use in class B amplifier
service, and has specially controlled breakdown-voltage
and collector-saturation-current characteristics to pro-
vide dependable performance in this type of service.
A pair of 40421 transistors in a “single-ended push-
pull” class B amplifier stage of the type shown in
Fig.1 can deliver 25 watts output at less than 0.5% total
harmonic distortion directly to a 4-ohm speaker, and
provide a power gain of 25 dB.

RCA-40428% is a germanium, alloy-junction diode.

It is designed to compensate for the effects of tem-

perature and supply-voltage changes on the operation of
class B push-pull af power amplifier stages using drift-
field power transistors such as RCA Types 40421,
2N2147, 2N2148, and similar types. When used in the
type of circuit shown in Fig.1 the 40428 will stabilize
the idling current of the output stage against variations
of both supply voltage and ambient temperature.

Because of its low dynamic impedance, the 40428
reduces variations in idling current caused by variations
in component values as well as by changes in de supply
voltage due to both line-voltage fluctuations and poor
power-supply regulation. This feature reduces harmonic
distortion in the class B amplifier stage and, in ad-
dition, reduces the power requirements for the driver
stage.

Both RCA-40421 and RCA-40428 are hermetically
sealed in metal cases. RCA-40421 utilizes the standard
JEDEC TO-3 package; RCA-40428 utilizes a JEDEC
TO-1-size case and has its electrical elements insulated
from the case to permit use of a common heat sink for
the 40428 and the associated power transistors (see
OPERATING CONSIDERATIONS).

*Formerly Dev. No.TA2862.
#Formerly Dev. No.TA2870.

40421

GERMANIUM P-N-P
DRIFT-FIELD
POWER TRANSISTOR

For High-Fidelity Amplifier Applications

40428
GERMANIUM ]
|
|

ALLOY-TYPE DIODE

For Temperature- and
Voltage-Compensation Applications I

RCA-40421

®excellent power sensitivity over entire audio-fre-
quency spectrum

® high dc beta at high current levels:

{62 min.atlc = T A
hFE = 140 min. atIC = 4 A

o high gain-bandwidth product provides exceptional
high-frequency response (no loss of gain to over

20 KHz):
fT = 4 MHz typ.

®low base resistance — minimizes driving-voltage
requirements

® linear transfer characteristics

e 100% pulse tested to prevent secondary breakdown

® completely welded, hermetically sealed JEDEC TO-3
package

RCA-40428

® compensates for effects of changes in temperature,
supply voltage, and component values

®low dynamic impedance minimizes amplifier dis-
tortion and driving-power requirements

® hermetically sealed TO-1
electrical elements insulated from case

size metal package —

Printed in U.S.A.

RADIO coRPORATlON OF AMER'CA Trademark(s) ® Registered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Marca(s) Registrada(s)

40421, 40428  6-66
Reprinted from Issue dated 3-66
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Maximum Ratings, Absolute-Maximum Values:

RCA-40421
COLLECTOR-TO-BASE
VOLTAGE, VCBO + ¢ ¢ coeeeoeennn -75 max. volts
COLLECTOR-TO-EMITTER
VOLTAGE, VCEQ + v e s v een- vee.. <50 max. volts
EMITTER-TO-BASE a
VOLTAGE, VEBO <+t evoeeeeeenn -1.5" max. volts Thi . b ded ded th bined dissi
is rating may be exceeded provide e combined dissipa-
COLLECTOR CURRENT, IC. .. ... .... -5 max. amp tion in the emitter and the collector does not exceed the
BASE CURRENT,IB.. ... -1 max. amp maximum dissipation rating for the device, and provided
the driver stage (transformer coupled) is capable of pro-
EMITTER CURRENT, Ifg « « oo v e vvvne +5 max. amp viding the emitter-to-base current drawn by the transistors
TRANSISTOR DISSIPATION, Pt: under the emitter-to-base voltage conditions (reverse-
bias) shown.
Average: . . . b
For mounting-flange temperatures :
upto8l0C. o i i ittt ittt 12.5 max. watts Measured at center of seating surface.

Derate linearly: 0.66 watt/°C
Peak: Determined by operating conditions — See Fig.4
TEMPERATURE RANGE:
SEOTAE « « « v v e v e v v v ann e -65°C to +100°C
Operating (Junction).. . .. ... PR 65°C to +100°C
PIN TEMPERATURE (During soldering):
At distances of not less than 1/16" from

seating surface for 10 seconds max. .. 255 max. °c
RCA-40421
ELECTRICAL CHARACTERISTICS, at a Mounting-Flange Temperature (TMF) of 25°C*
TEST CONDITIONS LIMITS
DC DC DC 1 pc | oc | oc
o Bas_e-to- Collector- CoIIec}or— Base | Emitter | Collector RCA .
Characteristics Symbols | Emitter | to-Base | to-Emitter| o\ ront | Gurrent | Current 40421 Units
Voltage | Voltage | Voltage
VBE Ves Vee ls lg lc
" v v mA mA mA Min. | Typ.| Max.
Collector-Cutoff Current IcBO -40 0 - - -1 mA
Collector-Cutoff Saturation
Current IcBo(sat) -0.5 0 - - -70 LA
Emitter-Cutoff Current IEBO 1.5 0 - - -2.5 | mA
Collector-to-Base Breakdown
Voltage** BVeBo 0 -10 -75 - - \"
Collector-to-Emitter Sustaining
Voltage VCEO(sus) 0 -100 50 | - - v
-10 -50 0.21} 0.24 | 0.28 Vv
Base-to-Emitter Voltage VBE 2 1 R R 0.5 v
Static Forward Current- -2 -1000 62 100 | 175 -
Transfer Ratio hFE 2 -4000 40 - . .
Gain-Bandwidth Product fr -5 -500 2 4 - | MHz

Thermal Resistance:

. . 0
Junction-to-Mounting Flange* | &J-MF 1.5 | °c/w

* Measured at center of seating surface. ** Pylse Test: Pulse duration > 300 us; duty factor = 0.01.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

- 2.
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RCA-40428 ELECTRICAL CHARACTERISTICS, at a DC Forward Current

- TEMPERATURE- AND YOLTAGE-COMPENSATION SERVICE  (Ig) of 80 mA, and under conditions of thermal equilibrium

(_ REVERSE VOLTAGE, VR®. ... .. .... 0.5 max.  V Min. Typ. Max. Units
DC FORWARD CURRENT, IF .+« v v ... 100 max. mA  Forward Voltage Drop Vg

At Case Temperature (Tg)* = 25°C. .. 235 260 285 mV
At Ambient Temperature (T4) = 25°C . 225 250 275 mV

PEAK FORWARD CURRENT, ig(max). . . 200 max. mA

AMBIENT TEMPERATURE RANGE:
Storage and operating. « « « « s ¢ ¢ ¢ 4 ..

LEAD TEMPERATURE (During soldering):

At distances not closer than 1/32" to
seating surface for 10 seconds max. .

65 to +85 °c
€ RCA-40428
voltages.

is not intended for operation with reverse

255 max. °c *Measured on case perimeter at junction with seating surface.

-20 V

+Vcc|
-Veep

TYPE
R3 2N3241

P

*

AN
Rs -
R2 3'06
_[_ tLCs
= Ca = Cr
1L LY -
LA Rg n
Re Ri4
AN/

92CS-13935

R14,= 33 K(), 0.5 W
R15.R16 =0.47 (), 0.5 W

T = Driver Transformer:
Turns ratio, primary to each
secondary: 3:1

C1 =5 uF, 3V, electrolytic

Cg =200 uF, 3V, electrolytic
Cg = 2500 uF, 35 V, electrolytic
C4,C7 =39 pF, mica

Cg =10 uF, 3V, electrolytic
C6 =250 uF, 15V, electrolytic
R1 =1500(), 0.5 W

Ro =22 K, 0.5 W

R3 =270, 0.5 W

R4,Rg =1 K, 0.5 W
Rg =56 K1, 0.5 W
Rg =22 K(), 0.5 W
R7 =330, 1W

Rg = Selected to provide 20 V across
Cg under zero-signal conditions

R10.R11 =270, 2 W
R1g,R13 =22, 5 W

Primary impedance: 400 {1
Primary dec: 0 mA
* Vccl, VCCZ: Zero-signal value =22 V (I = 150 mA)
Maximum-signal value =20V (I =1 A)

Performance Specifications for 4 () Speaker Load:

Continuous (Sine-Wave) Power Output = 25 W

EIA Music Power Output# = 40 W

Total Harmonic Distortion at 25 W output, F =1 kHz = 0.5%

Sensitivity =50 mV rms input for 25 W output at 1 kHz

Frequency Response =1 - 1dB down at 20 Hz and 20 kHz
2 - 3dB down at 15 Hz and 35 kHz

Input Resistance = 1500 Q

Hum and Noise - 80 dB below 25 W, input open or shorted

# EIA Standard No.RS 234, Section 2.1.2.1

Fig.1- Schematic Diagram of 25-Watt High-Quality Power Amplifier Using RCA-40421, 40329,
and 2N3241 Transistors, and RCA-40428 Compensating Diodes.

C
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COMMON-EMITTER CIRCUIT, BASE INPUT. B COMMON—EMITTER CIRCUIT, BASE INPUT.
MOUNTING-FLANGE TEMPERATURE (TMF)=25°C . \ MOUNTING—FLANGE TEMPE‘RATURE (TMr)= 25°C
COLLECTOR-TO-EMITTER VOLTS (Vpg)= -2 COLLECTOR—TO—EMITTER VOLTS (Vgg)=—2
_5 unas T
5
- 7 - !
2-a0 2 :
[S] & T
(2]
g £ -
W-30 <
s x
I <}
3 g 2
5-20 4 I_:'j v 4
& 3
3 -10 -l
g ] E a
0 -0.2 -04 -06 -08 t e
BASE-TO-EMITTER VOLTS (Vgg) N -o -20 -30 -40  -50  -6€0
526132982 BASE MILLIAMPERES (Ig)

92CS-10993R2
Fig.2 - Typical Input Characteristic for RCA-40421.  Fig.3 - Typical Current-Transfer Characteristic for
RCA-40421.

COMMON-EMITTER CIRCUIT, BASE INPUT. A f
MOUNTING-FLANGE TEMPERATURE (Tyg)=25°C g }
T B H
l‘ 1 I
1 T
= =
T .l
H
S ==
T
T i 1 T
1]
)
mma 7Y
, it HH !
i
: ; 5 H-1Q
T \[ T 1 l
1 [\ 1T I 7
A
g
ER o
=3 <
L2382 H i
OFEQ
¥sS% 3
SE.6 B
238 9
2,00 =
oWz
g8 »
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e = p
S <]
W >
o
w
-
E
s
= w
g I
| 2
o = o«
u S
| (2] [
HH 8
T i{e} Y
~
| 23
[ 4} inund (s
——I
i o
O ]
S
)
"e]
1
:
an = N
Sumatass: mﬁF Z2SS. 88

77 o T ®
|
COLLECTOR AMPERES (Ic)
92CM 13931

Fig.4- Typical Collector Characteristics for RCA-40421.
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COLLECTOR AMPERES (I¢)
1
Y

File No. 115
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING-FLANGE TEMPERATURE (Tyf)=25°C MOUNTING-FLANGE TEMPERATURE (Tyg)=25°C
] COLLECTOR-TO-EMITTER VOLTS (Veg)= -2 COLLECTOR-TO-EMITTER VOLTS (Vgg)= -2
<166 : ;

S -80
(2]
&
w
:
Z -60
—
2
=
x _40
S
(&3
w
-
3

4'/ o -2

0 -02 -04 -06 -08 :
BASE-TO-EMITTER VOLTS (Vgg) o -005 -0l -0i5 -02 -025  -03
92C5—11324R2 BASE-TO-EMITTER VOLTS (VgE)
92CS —11326R!

Fig.5 - Typical Transfer Characteristic for RCA-40421.

CASE TEMPERATURE (Tc)=25 °c

~ 300
'
> H
- o
<4 i
0 250 t
o 1 -
>
3
= 200
[a]
g
z
o 150
uw
Q
[a]

100

[o] 20 40 60 80 100

DC FORWARD MILLIAMPERES (If)
92Cs-13926

Fig.7 - Typical Forward Characteristic for RCA-40428.

Fig.6 - Typical Transfer Characteristic for RCA-40421.

DC FORWARD MILLIAMPERES (If)=80

n
~
o

F)

8

nN
n
o

n
(=]
o

3
(4]

DC FORWARD MILLIVOLTS (V,

a
o

0 20 40 60 80
CASE TEMPERATURE (Tg)-°C
92CS-13925

Fig.8 - Forward Voltage vs Temperature for RCA-40428.

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following definition
of the Absolute-Maximum Rating System for rating elec-
tron devices.

Absolute-Maximum ratings are limiting values of
operating and environmental conditions applicable to
any electron device of a specified type as defined by
its published data, and should not be exceeded under
the worst probable conditions.

The device manufacturer chooses these values to
provide acceptable serviceability of the device, taking
no responsibility for equipment variations, environment
variations, and the effects of changes in operating con-
ditions due to variations in device characteristics.

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 conditions with
respect to supply-voltage variation, equipment compo-
nent variation, equipment control adjustment, load
variation, signal variation, environmental conditions,
and variations in device characteristics.

In the design of amplifier circuits using RCA-40421
it is extremely important to assure that the operating
characteristic does not, under any foreseeable combina-
tion of operating conditions, extend outside the safe
operating region shown in Fig.4. EVEN MOMENTARY
EXCURSION OF THE TRANSISTOR OPERATING
CHARACTERISTIC OUTSIDE THIS REGION, OR
MOMENTARY OPERATION OF THE TRANSISTOR
ABOVE ANY OFITS MAXIMUM RATINGS CAN RESULT
IN PERMANENT DAMAGE TO THE TRANSISTOR.

-5.
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To assure that the 40421 is operated at all times
within the safe region shown in Fig.4 the circuit de-
signer should take into account the possible effects of
the following factors:

(1) phase shift due to circuit capacitances and/or
speaker resonance

(2) parasitic oscillations, such as “ringing” caused
by excessive or improperly neutralized feedback

(3) high line voltage
(4) variations in speaker impedance
(5) overdriving of transistors

(6) non-sinusoidal signal waveforms

Any of these factors, or combination, can change
the character and value of the transistor load sufficiently
to cause operation outside the safe operating region
shown in Fig.4.

Because the metal shell of RCA-40421 operates at
the collector voltage, consideration should be given to
the possibility of shock hazard if the shell is to operate
at a voltage appreciably above or below ground potential.
In such cases, suitable precautionary measures should
be taken.

The 40421 should not be connected into or dis-
connected from circuits with the power on because high
transient currents may cause permanent damage to
the transistor.

RCA-40421 can be installed in commercially availa-
ble sockets. Electrical connection to the base and
emitter pins may also be made by soldering directly to
these pins. Such connections may be soldered to the
pins close to the pin seals provided care is taken to
conduct excessive heat away from the seals. Otherwise
the heat of the soldering operation will crack the pin
seals and damage the transistor.

It is essential that the mounting flange which
serves as the collector terminal be securely fastened to
a heat sink, which may be the equipment chassis.
UNDER NO CIRCUMSTANCES, HOWEVER, SHOULD
THE MOUNTING FLANGE BE SOLDERED TO THE
HEAT SINK OR CHASSIS BECAUSE THE HEAT OF
THE SOLDERING OPERATION WILL. PERMANENTLY
DAMAGE THE TRANSISTOR.

The mounting-flange temperature of RCA-40421 will
be higher than the ambient (free-air) temperature by an
amount which depends on the heat sink used. The
heat sink must have sufficient thermal capacity to
assure that the heat dissipated in the heat sink itself
does not raise the transistor-mounting-flange tempera-
ture above the design value.

Depending on the application, the heat sink or
chassis may be connected to either the positive or
negative terminal of the voltage supply.

In applications where the chassis is connected to
the positive terminal of the voltage supply, it will be
necessary to use either an anodized aluminum insulator
having high thermal conductivity, or a 0.002" thick
mica insulator between the mounting flange and the
chassis. If an aluminum washer is used, it should be
drilled or punched to provide the two mounting holes
and the clearance holes for the emitter and base pins.
The burrs should then be removed from the washer and
the washer finally anodized. To insure that the anodized
insulating layer is not destroyed during mounting, it
will also be necessary to remove the burrs from the
holes in the chassis. Furthermore, to prevent a short
circuit between the mounting bolts and the chassis,
it is important that an insulating washer be used
between each bolt and the chassis as shown in Fig. 9.

The forward current through RCA-40428 should be
chosen so that at the reference ambient temperature
the zero-signal collector current of the associated
transistor or transistors has the desired value. The
40428 will then maintain the zero-signal collector cur-
rent essentially constant with variations in temperature
or supply voltage.

To provide most effective stabilization of transistor
idling current, RCA-40428 should be attached to the
same heat sink as that used for the associated output
transistor or transistors. This arrangement will pro-
vide the best possible thermal tracking. The 40428
may be attached to the heat sink by means of a simple
clip such as RCA-SA2100, see Fig.10.

To prevent premature clipping in an amplifier stage
using RCA-40428, the circuit must be designed to assure
that the 40428 is operated under forward-bias conditions
at all times. This requirement may be met either by
(a) making the dc forward current through the 40428
greater than the peak base current of the associated
output transistor (or one of the associated output
transistors), or (b) providing a separate source of driv-
ing current for the transistor. Such a source is pro-
vided in the circuit shown in Fig.l by resistors R12
and R13. These resistors provide driving current to the
output transistors during intervals when the peak cur-
rent through Rqgor Ry; is below the required value.

The flexible leads of RCA-40428 are usually
soldered to the circuit elements. Soldering of the leads
may be done to within 1/32 inch of the glass stem pro-
vided care is taken to conduct excessive heat away
from the lead seals. Otherwise, the heat of the solder-
ing operation may crack the glass seals of the leads
and damage the diode.

-6.-
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The 40428 should not be connected into or dis-
connected from circuits with the power on because
high transient currents may cause permanent damage to
the diode or the associated circuits.

MOUNTING FLANGE

(COLLECTOR)
seé_v%%w CHASSIS )
NOTE | , (Ht:xrlsmx
L \ Y SISV SIS YY)

SPRING - TYPE

NOTE Egl
LOCK WASHER : ' 2 4

INSULATOR
WASHER
LUG AND
CONNECTING T
WIRE
/& T
J NUT
92Cs-11008
NOTE 1: 0.002" MICA INSULATOR OR ANODIZED ALU-

MINUM INSULATOR (DRILLED OR PUNCHED WITH BURRS
REMOVED).

NOTE 2: REMOVE BURRS FROM CHASSIS HOLES.
Fig. 9 -Suggested Mounting Arrangement for RCA-40421.

When dip soldering is employed in the assembly
of printed circuits using the 40428 the temperature of
the solder should not exceed 255°C for a maximum
immersion period of 10 seconds.

T
|
/.i\ .
+ . +
1
I
|
|

-
o

)
140
.130 DIA—"]
4" 150 L—-.3|0—>‘
Material: Aluminum

03 os—ll_ 094

j— L . L.

T— | .218-.223
92CS-13768

Dimensions in Inches

Fig.10 - Detail Drawing of RCA-SA2100 Heat-Sink
Attachment Clip.

Mounting hardware for RCA-40421 is available from RCA
Distributors under the following RCA Part Numbers:

ITEM

Mica Insulator

Nylon Insulating Washer (2)

RCA PART NO.
495320
495334-7

Mica insulators are also available from Reliance Mica Co.,
341-351 39th St., Brooklyn, N.Y. 10032, United Mineral &
Chemical Corp., 16 Hudson St., N.Y., N.Y. 10014, and other

suppliers of similar components.

Insulating shoulder washers are also available from Contour
Plastics, Minneapolis, Minn. and other suppliers of similar

components,

Sockets for RCA-40421 and other semiconductor devices
utilizing the JEDEC TO-3 package are made by several manu-
facturers, and are generally available from electronic parts

distributors.
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DIMENSIONAL OUTLINE (JEDEC TO-3)

RCA-40421
I-— 875 MAX. —>
DIA.
450
280 |
*__I | SEATING PLANE
312 MIN. B 135 MAX,
'3 A
f 1197
iag
675 ]
303 I i(SEE NOTE 2)
(SEE NOTE 1) {

¥ 188 R. MAX.

440 BOTH ENDS

420 -

(SEE NOTE 1) -1‘
¥

2 MOUNTING HOLES
18 o,

92CS-11852

DIMENSIONS IN INCHES

NOTE 1: THESE DIMENSIONS SHOULD BE MEASURED AT
POINTS .050" (1.270MM) TO .055" (1.397MM) BELOW SEAT-
ING PLANE. WHEN GAUGE IS NOT USED, MEASUREMENT
WILL. BE MADE AT SEATING PLANE.

NOTE 2: TWO LEADS.
RCA-40421
Mounting-Flange Thickness (A) = 0.050" max.
f0.440" min.
(8) “lo.480" max.
TERMINAL CONNECTIONS
RCA-40421

FLANGE
Ll

Pin 1 - Base

Pin 2 - Emitter

Mounting Flange -
Collector, Case

DIMENSIONAL OUTLINE
RCA-40428

240 MAX, fe——
DIA.

I

| COLOR DOT
ADJACENT TO
CATHODE LEAD
. SEATING PLANE

l m | ol6 M
‘016 MIN, DIA
(SEE NOTE)

2
%]
c
e
>
=3
Q
2

—J ! L—.OSI MAX.

.06l MIN.
92CS~11676RI

DIA.

DIMENSIONS IN INCHES

NOTE 1: THE SPECIFIED LEAD DIAMETER APPLIES IN
THE ZONE BETWEEN 0.050" AND 0.250" FROM THE BASE
SEAT. BETWEEN 0.250" AND 1.50" A MAXIMUM OF 0.21"
DIAMETER IS HELD.

NOTE 2: FORWARD (EASY) CURRENT FLOW THROUGH
THE DEVICE IS IN THE DIRECTION TOWARD THE LEAD
ADJACENT TO THE POLARITY MARK.

TERMINAL DIAGRAM
RCA-40428

ANODE

POLARITY MARK
(COLOR DOT)
ADJACENT TO
CATHODE LEAD

ireiiai




RCA AF TRANSISTORS

40424 40425
A0 A

RCA-40422, 40423, 40424, 40425, 40426, and
40427* are high-voltage power transistors of the silicon
npn type, primarily intended for use as class A ampli-

fiers in af-output stages of ac- and ac/dc-line-operated HlGH _vu I-T AGE

radio receivers, phonographs, television receivers, and

other entertainment-type electronic equipment. PUW[R
These transistors have very high collector-voltage 40422, 40424, 40426
ratings (300 V max.), high dissipation capabilities TRANS'STURS (JEDEC TO0-66)
(up to 8 W max.), low feedback capacitance (5 pF typ.),
and a high gain-bandwidth product (25 MHz). They can

provide high power output with low distortion and ex- F(ll' ﬂass A AF
cellent frequency-response characteristics in economi-

cal circuit designs. | Power-Amplifier Service
In Line-Operated Radios,

Types 40422 through 40427 comprise two groups

of three transistors each (40422, 40424, 40426 and 40423. 40425, 40427
40423, 40425, 40427), which differ only in mechanical Phﬂllﬂgl'aphs, md TOP VIEW
configuration and dissipation capability. The three TElewsmn Recewe[S JEDEC T0-66

. . . . . WITH HEAT RADIATOR
transistors in each group provide a choice of three dif-

ferent dc beta (hFE) ranges, but are identical in all °
other respects.

High breakdown voltages:
BVcBO., BVCEX = 300 V min.

‘: Types 40422, 40424, and 40426 are hermetically ® High dissipation capabilities: 1
sealed in JEDEC TO-66 flanged metal packages, and are 40422) -8 W 40423 Pt =3.8 Wma
intended for applications in which the mounting-flange 40424LPT 8 W max. d0425." T X o

Suf TAto 55°C

5 at TWF to 70° C 40427

(case) temperature is controlled by the use of external 40426
heat sinks or other means. These types have a maxi-
mum dissipation capability of 8 watts at mounting-
flange temperatures up to 70° C.

High power-output capabilities in economical line-
operated circuit designs:
40422 N 40423 ) N

Po 22W Pg 21W
Types 40423, 40425, and 40427 are also hermeti- 404241 o? < 10% THD 404251 o? < 10% THD
cally sealed devices in JEDEC TO-66 packages, 40426 ? 40427
but are provided with 1r.1tegra‘l aluminum cooling flanges ® High gain-bandwidth product for excellent hf response:
and solder-type mounting pins. These types are in- fr = 25 MHz t
tended for mounting on printed-circuit boards, and have T = * 1Yp-
a maximum dissipation capability of 3.8 watts at am- ® Low output capacitance:
bient temperatures up to 55° C. Cob = 5 pF typ.

In typical line-operated amplifier circuits (see
Figs. 2, 3, and 4) RCA-40422, 40424, and 40426 can
deliver power outputs of 2 watts or more, and RCA- ° .

) N tal k
40423, 40425, and 40427 power outputs of 1 watt or Hermetically sealed JEDEC T0-66 metal packages
more, with less than 10% total harmonic distortion. ® Collector internally connected to mounting-flange
and case for effective heat transfer

*  Formerly Dev. Nos. TA2868, TA2868A, TA2700, TA2702, ° . . .
TA2867, and TA2867A, respectively. Pin-type base and emitter terminals

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA ‘imbioreis ., iisss o

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Supersedes issue dated 3-66
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Maximum Ratings, Absolute-Maximum Values:

RATING CHART FOR

40422 through 40427

40422 40423 40422, 40423, 40424, 40425, 40426, AND 40427
40424 40425 -
40426 40427
COLLECTOR-TO-BASE VOLTAGE,
VCBO - -+ v o vveieeiee e 300 300 max. V
COLLECTOR-TO-EMITTER
VOLTAGE, VCEX:
(Sustaining value at Ic = 5 mA,
IB =SH A . 300 300 max. \'% 10
EMITTER-TO-BASE VOLTAGE, «2  [MOUNTING—FLANGE TEMPERATURE (Tyf)
VEBO + + - v v rvvieenenn 2 2 max. V 2.§_ 75 40422 20424, 40428
COLLECTOR CURRENT, I;. - . . 150 150 max. mA 2%
BASE CURRENT, Ig- - - - - - . . . 150 150 max. mA §§ 5
EMITTER CURRENT, IE . . - . . . 150 150 max. mA ég "'\“ENET;"?':’E‘ :;”Rgﬁ'
TRANSISTOR DISSIPATION, P: 2. 40423, 40dan ARy
At mounting—flange}up to 70° C. 8 - w EX -

* o i - - &
temperatures* above 7(2) C. See Fig.1 _(;5 LA 5 e =5 25 oo 125 B0
At ambient tem- up to 55 C. - 3.8 max. w TEMPERATURE—°C
peratures above 55°C. - See Fig.1 92CS~13910

TEMPERATURE RANGE: .
Storage and operating . ...... -65 to +150 °c Fig.1
LEAD TEMPERATURE
(During soldering):
At distances not closer than
1/32 inch to seating surface
for 10 seconds max.. . . ...... 255 955 max. °C
** Measured at center of seating surface.
ELECTRICAL CHARACTERISTICS, at a Mounting-Flange Temperature (T\p) of 25° C*
TEST CONDITIONS LIMITS
DC DC
Collector-{Collector- Y D‘C oc RCA RCA RCA
Characteristics Symbols| to-Base |to-Emitter| Base |Emitter|Collector) 45455 40424 40426 |Units
Voltage | Voltage |Current|Current) Current | 40493 40425 40427
Vee | Vee | B | IE Ic
v v wA | mA mA  [Min.|Typ.[Max.|Min.|Typ.|Max.|Min.{ Typ. [Max.
Collector-Cutoff Current IcBO 300 0 - |- 1100} - {- 1100} - | = |100} LA
Collector-Cutoff Current ICEX 300 5 - =1 5}=-{-15|=-[=-15]|mA
Emitter-to-Base Breakdown
Voltage BVERp 0.1 0 2| - -12y-1 =121 =]-=1V
Static Forward Current-
|  Transfer Ratio hFE 10 50 50 | 80{250|30 |60 {15020 | 35 {100 | —
Gain-Bandwidth Product fr 50 20 - 125 - =125 -1 -1]25] - |MHz
Open-Circuit Common-Base :
Output Capacitance Cob 50 0 -5 -1-{5|~-|=-1|5/|~-|6pF
Extrinsic Base-Lead Resistance ™bb' | 100 I;IHZ 50 20 -l2o|-|-j20|-|-]2 -] Q
Thermal Resistance: e RCA-40422 | RCA-40424 | RCA-40426 |/
Junction-to-Mounting Flange* J-MF - |8 |10]-8 |10]|-]8 [10]|C/W
Thermal Resistance: 6 RCA-40423 RCA-40425 RCA-40427 |o¢ W
Junction-to-Free Air J-FA -] - |25 - |- |25 - |- |25

* Measured at center of seating surface.

o2



40422 through 40427

2-WATT LINE-OPERATED PHONO-AMPLIFIER USING RCA-40424

et A G
6 TYPE
2w # 2w OR
T| SPKR IN3756 bC
L 100
T 150V
68000
O A%
92CM-1392|

TYPICAL PERFORMANCE CHARACTERISTICS:
Sensitivity for 2 W output at 1 kHz = 550 mV

Power output at 10% total harmonic distortion =2 W (RMS)

Frequency response 100 Hz to 10 KHz
Hum and noise -63 dB (below 2 W)

=2500: 3.2 ohms
(Freed type RGA-8, Triad type $-12X, or equivalent)

® RCA 40424 mounted on heat sink having a thermal
resistance < 50 C/W

All resistors in ohms, 1/2 watt, composition, 10% tolerance,
unless otherwise specified

All capacitors in microfarads

#T

Fig.2

1-WATT AUDIO AMPLIFIER FOR USE IN LINE-OPERATED RADIOS

+78 V
SPKR
- _TO
DETECTOR 0.0l == 10000
oK 300V
40425*
25000 S<—H(= T| (NOTE 4)
2
12v
RCA
3sooo§ R| ~ 4162%%
(SEE NOTE)
Ay +82V |
100 *L100
Tisv <TI50v ool =< 2%
" v 20
DC
92CM-13923
PERFORMANCE DATA NOTES
Power Output = 1 W min. at 10% total harmonic distortion 1. All measurements taken at 120 V line input and at
Sensitivity: 3 mV for 50 mW output frequency of 1 KHz,
16 .mV for 1 W output 2. All voltages referred to circuit ground.
Power Gain: 72 dB 3. Value for Ry is 3900 (/2 watts based on 15 mA front-end
Zin: 3000 8.typ. drain-not including 40263 t
Hum & Noise: Zero vol.-70dB )1 W fain-not including current.
Full vol. -58 dB | Ref. 4. T1: 2500 (L to voice coil impedance Freed Type RGA-8 or
Freq. Resp.: 120 Hz to 7.6 KHz (-3 dB) Triad Type S-12X or similar commercial-grade plate-to-

* 40425 may be mounted directly on printed-circuit board
with no additional heat sink for operation at ambient
temperatures up to 550 C.

Fig.3

-3.

voice coil transformer.

. Resistors are in ohms, 1/2 watt, composition, 10% tolerance,
unless otherwise specified.

. Capacitors are in microfarads

File No.117
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1-WATT LINE-OPERATED PHONO-AMPLIFIER FOR USE WITH CRYSTAL CARTRIDGES

RCA
TYPE
3V 18000 40265
, A 1'1—'\/\/\,—_@: 120 v
el
bC
SPKR
80 _
25V
0.33M +l_80
o ' ' +- -~
? _|- 2Mm TAPAT}A “Treov
M IM (LINEAR)
CONTROL 1200
(AUDIO
TAPER) 0,005
68000 2
TAPER) ]*PF loooo
L_AAA ¢
56000 _l_ s2cM-13922
Power Qutout = 1 W. @ 10% total harmonic distortion All resistors in ohms, 1/2-watt, composition, 10% toler-
STensitivity: 2 V for 1 W output ance, unless otherwise specified
1- 2500 to 3.2 ohms - - herwi -
(Freed Type RGA-8 or Triad Type $-12X of equiv.) All capacitors in microfarads unless otherwise specified

* 40425 may be mounted directly on printed-circuit board
with no additional heat sink fozooperation at
ambient temperatures up to 55 C.

Fig.4
TYPICAL INPUT CHARACTERISTIC FOR
RCA TYPES 40422, 40423, 40424, 40425, 40426, AND 40427 TYPICAL ;ngFER CHARA‘;TE:)'S;?C FOR
COMMON - EMITTER CIRCUIT, BASE INPUT. RCA TYPES 40422, 40423, 40424, 40425, 40426, AND 40427
MOUNTING-FLANGE TEMPERATURE (Tye)=25°C TR G BASE RO
COLLECTOR-TO-EMITTER VOLTS (Vce)“I0 MOUNTING-FLANGE TEMPERATURE (Ty)=25°C
10¢ COLLECTOR-TO-EMITTER VOLTS (Vgg)=10
9 2 -
8 __ 100-
3. 3 7
8 9 e f
& 6 @
g i / _
s g 2
E 2 /
g4 =T f
w = 8
g 3 3 6
2 g °
. 1.
|
0 02 04 06 08 1 12 14
- g 0 02 04 0.6 08 T2
BASE-TO-EMITTER VOLTS (Vg BASE-TO-EMITTER VOLTS (Vgg)
92CS -13920 92CS-13924
Fig.5 Fig.6

™



40422 through 40427

STATIC BETA (hfE) vs. COLLECTOR CURRENT FOR
RCA TYPES 40422 AND 40423, 40424 AND 40425,
AND 40426 AND 40427

COMMON-EMITTER CIRCUIT, BASE INPUT
MOUNTING-FLANGE TEMPERATURE (Tyg)=25°C
COLLECTOR-TO-EMITTER VOLTS (Vgg)=10

100 )
[ 4
w
% 80
z %)
(%%
i e \
s p‘okz o
Z‘_ 60! d
o SN \
5 R N
(&} -
o 40 ao"/:/‘./ 27
g 426-404
s& RCA-40425. \
e 20/ \\
o \
(=
g
(2]
: 0 4 8
3 4 4 4
| 10 100 1000
COLLECTOR MILLIAMPERES (Ic)
92CS-13930

Fig.7

TYPICAL COLLECTOR CHARACTERISTICS FOR
RCA TYPES 40422, 40423, 40424, 40425, 40426, AND 40427

COMMON-EMITTER CIRCUIT, BASE INPUT
MOUNTING-FLANGE TEMPERATURE (Tyf) = 25°C

100

" TRANSISTOR DISSIPATION _]

o 2 18 L6 (PT) = 8W
/\,/- \ (RCA 40422, 40424, 40426)
(Ip)= 1.4
;o 80 / rAe 2
H-J \ I-—*-M
= 60 1
= <
3 A <
i \ AN o 0.8
S 40 ‘\ -~ -
s | N ~o | 06
~ -
paur ~ ~
8 3 g =04 ~#ONPT - 3,80 (RCA 40423, 40425, 40427)
 BASEMILLIAMPERES (Ig)= 02 | T ——

250 300

92552286CR 1

0 50 100 150 200

COLLECTOR-TO-EMITTER VOLTS (VgE)
Fig.8

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following definition
of the Absolute-Maximum Rating-System for rating elec-
tron devices.

Absolute-Maximum ratings are limiting values of
operating and environmental conditions applicable to
any electron device of a specified type as defined by
its published data, and should not be exceeded under
the worst probable conditions.

The device manufacturer chooses these values to
provide acceptable serviceability of the device, taking
no responsibility for equipment variations, environment
variations, and the effects of changes in operating con-
ditions due to variations in device characteristics.

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 conditions with re-
spect to supply-voltage variation, equipment component
variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and vari-
ations in device characteristics.

The devices described in this bulletin should not
be connected into or disconnected from circuits with
the power on because high transient currents may cause
permanent damage to the devices.

Because the metal shells of these transistors
operate at the collector voltage, consideration should
be given to the possibility of shock hazard if the shells
are to operate at voltages appreciably above or below
ground potential. In such cases, suitable precautionary
measures should be taken.

-5.

It is essential that the mounting flanges of the
40422, 40424, and 40426, which are internally connected
to the collectors, be securely fastened to heat sinks,
which may be the equipment chassis. UNDER NO
CIRCUMSTANCES, HOWEVER, SHOULD THE MOUNT-
ING FLANGE BE SOLDERED TO THE HEAT SINK
OR CHASSIS BECAUSE THE HEAT OF THE SOLDER-
ING OPERATION WILL PERMANENTLY DAMAGE
THE TRANSISTOR.

The mounting-flange temperature of the 40422,
40424, or 40426 will be higher than the ambient (free-
air) temperature by an amount which depends on the
heat sink used. The heat sink must have sufficient
thermal capacity to assure that the heat dissipated in
the heat sink itself does not raise the transistor-
mounting-flange temperature above the design value.

Depending on the application, the heat sink or
chassis may be connected to either the positive or
negative terminal of the voltage supply.

In applications where the 40422, 40424, or 40426
is mounted on a chassis which is connected to the
negative terminal of the voltage supply, it will be
necessary to use an anodized aluminum washer having
high thermal conductivity, or a 0.002" thick mica in-
sulator between the mounting flange and the chassis.
If an aluminum washer is used, it should be drilled or
punched to provide the two mounting holes and the clear-
ance holes for the emitter lead . and base lead.
The burrs should then be removed from the washer and
the washer finally anodized. To insure that the anodized
insulating layer is not destroyed during mounting, it
will also be necessary to remove the burrs from the
holes in the chassis. Furthermore, to prevent a short
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circuit between the mounting bolts and the chassis, it
is important that an insulating washer be used between
each bolt and the chassis.

Protection Against Transient Voltages

In a transistor class A af output-amplifier stage
using transformer coupling between the transistor and
the load, the collector voltage may reach instantaneous
values as great as 5 to 7 times the dc supply voltage.
These high voltages are usually transients developed
when the transistor is overdriven to a very high value
of collector current and is then abruptly cut off.

The peak value of the transient voltage will de-
pend on the inductance, capacitance, and resistance
of the output transformer and load, and on the value of
the collector current immediately prior to cutoff. [The
reactive components of the transformer and load act
like a parallel-resonant circuit, with series and shunt
damping (loss) elements provided by the associated
resistances.] For a given set of load-circuit conditions

40422 through 40427

the peak value of the transient voltage will be directly
proportional to the collector current, and can be limited
to a value within the maximum rating for the transistor
by limiting the maximum value of the collector current —
that is, by limiting the dynamic range of the transistor.

In most cases this type of limiting can be ac-
complished, and the desired maximum power output
obtained without clipping and without compromise in
performance or cost factors, by a judicious choice of
circuit constants. The amplifier circuits shown in
Figs. 2, 3, and 4 of this Bulletin have been designed
with these considerations in mind, and provide pro-
tection against excessive collector voltages without
the use of transient-suppression devices. It is also
possible to use other combinations of circuit constants
which will provide the degree of collector-current
limiting and output-circuit damping necessary to keep
transient-voltage peaks within the collector-voltage
rating for the output transistor. For further informa-
tion on this subject consult your RCA Field Representative.



40422 through 40427

DIMENSIONAL OUTLINE
40422, 40424, 40426

500MAX.
088 A
102 1 ¥
1 355
| | iiAx.SEATING
1o
T

1 —1] "4 PLaNE
T | z
'31“?.

=

—

(2 LEADS)

352 R. MAX.
-8 vote 1 LR M

—
o
(=

:

N
—
o

925527795R1

Dimensions in Inches

NOTE 1: MEASURED AT SEATING PLANE

NOTE 2: MEASURED AT SEATING PLANE ON
RCA 40422, 40424, 40426

MEASURED AT UNDERSIDE OF ALUMINUM
COOLING FLANGE ON RCA 40423, 40425, 40427

TERMINAL DIAGRAM

RCA
40422, 40423
40424, 40425
40426, 40427

C, CASE
(FLANGE)

Pin 1 - Emitter
Pin 2 - Base
Mounting Flange - Collector,Case

DIMENSIONAL OUTLINE
40423, 40425, 40427

l—— 175 MAX. 4 CORNERS 032R
| AW
|

034
030
* 1 / r4070 MAX.

[ =
080 l it
MAX. U

130 L_.320

L1 MAX.

B0 —of | o— 250
1.0 MAX
4 DIMPLES
275 DIA. MAX. |
e ! T
L O |
T T
A A ]
' // == }
777\ N X
' : > 940
2.0 MAX ("’\\_/_ N\ (NOgTE 1
1\ ”’
NS =
\
2|\
EVRPN
& 4 |
1 1
¥ +
.290 MAX.
92CS-14109

Dimensions in Inches

NOTE 1: MEASURED BETWEEN CENTER LINES
OF TIPS OF MOUNTING PINS

SUGGESTED MOUNTING ARRANGEMENT
FOR RCA-40422, 40424, 40426 W

mc;r oR® MOUNTING FLANGE
INSUL
NOTE | / CHASSIS
\\ | P (HEAT SINK)
=L
R )
S —P \A @
\@ INSULATING

SPRING—TYPE

LOCK WASHER
SHOULDER
. WASHER &
LUG AND
CONNECTING
WIRE

@ 92cS-13380

NOTE 1: 0.002" thick mica or anodized aluminum insulator
drilled or punched with burrs removed.

NOTE 2: Remove burrs from chassis holes.

® Available from RCA Distributors as Part No,DF31A.
Also available from Reliance Mica Co., 341-351 3%th St.,
Brooklyn, N.Y. 10032, United Mineral & Chemical Corp.,
16 Hudson St., N.Y., N.Y. 10014, and other suppliers of
similar components.

A Available from RCA Distributors as Part No.495334-7.
Also available from Contour Plastics, Minneapolis, Minn.
and other suppliers of similar components.

B RCA-40422, 40424, and 40426 fit socket PTS-4 (United
International Dynamics Corp., 2029 Taft St., Hollywood,
Fla.), or equivalent,
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RCA TRIACS

_[ File No. 230

GATED BIDIRECTIONAL SILICON
THYRISTORS FOR AC LOAD CONTROL

RCA Triac types 40429 and 40430 are gate-
controlled full-wave ac silicon switches. They are

designed to switch from an off-state to a conducting
state for either polarity of applied voltage with posi-
tive or negative gate triggering.

They are intended primarily for the control of ac
loads in applications such as lighting, heating, motor
control, and static switching. In addition, the excellent
gate sensitivity of the 40429 and the 40430 enables
them to be controlled with economical transistorized
circuits.

The 40429 and 40430 are hermetically-sealed in a
JEDEC TO-66 package. They have an rms on-state cur-
rent capability of 6 amperes at a case temperature of
+75° C. The 40429 has a repetitive peak off-state volt-
age rating of 200 volts and the 40430, 400 volts.

o Excellent gate sensitivity — reduces cost of trig-
gering components

e Shorted-emitter and center-gate design: — removes
restrictions on forward and reverse gate voltage and
peak gate current

e Direct soldered internal construction — assures ex-
ceptional resistance to fatigue

40430

e Controls Loads Up to
1440 Watts at 240 V,
60 Hz

40429

e Controls Loads Up to
720 Watts at 120 V,
60 Hz

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

JEDEC TO-66

For 120-Volt
Line
Operation

40429

For 240-Volt
Line
Operation

40430

PRINCIPAL VOLTAGE-CURRENT CHARACTERISTIC

MAIN
TERMINAL 2
(CASE)
GATE
+1 QUADRANT MAIN
MAIN TERMINAL 2 TERMINAL |
|+ on POSITIVE
STATE
OFF STATE 1
.—V H
DROM T
-y ——1 L +V
= 1" / +VpRrom
1 OFF STATE
QUADRANT H
NO. I
MAIN TERMINAL 2
NEGATIVE STATE -1 92LS —2214RI

Principal Voltage is the voltage between the main ter-
minals. The principal voltage is called positive when the
potential of main terminal 2 is higher than the potential of
main terminal 1.

Principal Current is the current that flows through the
main terminals.

)

RADIO CORPORAT'ON OF AMER'CA Trademark(s) ® Registered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, KN.J.

Printed in U.S.A.
Marca(s) Registrada(s) ]/68

. Supersedes issue dated 10/66 -
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Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage
at Frequencies of 50 and 60 Hz, and with Resistive or Inductive Load

For Definitions of Terms and Symbols, See Pages 7 and 8.

40429, 40430

RATINGS TRIAC TYPES UNITS

Repetitive Peak Off-State Voltage®, 'VDROM£ 40429 40430

Gate Open :

For T; = 400Cto+1000C . ... i i i i 200 400 \Y
RMS On-State Current, 'T(RMS):

For case temperature (T(y) of +75° C and a conduction

angle of 3600. . . .. ... i e e e e 6 6 A

Peak Surge (Non-Repetitive) On-State Current, ITgy:

For one full cycle of applied sinusoidal principal voltage . . 100 100 A

For more than one full cycle of applied voltage. . ....... See Fig.3 See Fig.3
Peak Gate-Trigger Current®, IgTpm: ’

For lpusmax., .ottt ittt ittt ettt tee e 4 4 A
Gate Power:

Peak®, Pgm

For 1 ys max. and Igm <4A(peak) . .......... 16 16 W

Average, PG(AV) ........................ 0.2 0.2 w
Temperature®

Storage, Tgpg « v vveverrenennnnnanennn.. -40 to +150 | -40 to +150 oC

Operating (case), Tg. ..o vv v, -40 to +100 | -40 to +100 oC

*For either polarity of main terminal 2 voltage (Vyyp2) with reference to main terminal 1.
®For either polarity of gate voltage (V(;) with reference to main terminal 1.
®For information on the reference point of temperature measurement, see Dimensional Outline.

WAVESHAPES OF COMMUTATING
dv/dt CHARACTERISTICS

|

|

|

SUPPLY |
VOLTAGE

PRINCIPAL
CURRENT

dv/dt

COMMUTATING |

dv/dt |

_— 11

I

PRINCIPAL |
VOLTAGE | COMMUTATING

|

|

|

92LS -2409

WAVESHAPES OF tg¢
CHARACTERISTICS TEST

|
P tqs —

|
JARRN
Vot |
f.~10% POINT
o b AT .

92LS -2410
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Characteristics at Maximum Ratings (unless otherwise specified), and at Indicated Case Temperature (T¢)

For Definitions of Terms and Symbols, See Pages 7 and 8.

CHARACTERISTICS

TRIAC TYPES

UNITS

Peak Off-State Current?®, IpRro
Gate Open M

AtT; = +100° C and V|, ROM Max. rated value
Instantaneous On-State Voltage®, VT
For ip = 30 A (peak) and T = +25°C......
DC Holding Current®, |
Initial principal current = 150 mA (dc)
At TC +250 C et e e e
For other case temperatures . ..........
Critical Rate of Applied Commutating Voltage®,
Commutating dv/dt: *
For vp = Vorow IT(RMS) = 6 A, cqmmutating
di/dt = 4 A/ms, and gate unenergized
At Tp = +75% C
At TC = +500 C
Critical Rate of Rise of Off-State Voltage®,
Critical dv/dt:
For vy = VDROM» exponential voltage rise,
gate open
AtTE=+100°C ..ot
DC Gate-Trigger Current*® et
For vp = 6 volts (de), RL = 12 ohms,

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

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

TC = +25° C, and Specified Triggering Mode:

* Mode: VpT2 is positive, Vg is positive
I Mode VMT2 is positive, Vq is negative
It Mode: V MT? s negative, VG is positive. . .
IITI" Mode: VMTZ is negative, V is negative . . .
For other case temperatures . ............
DC Gate-Trigger Voltage*®, Vor
All Triggering Modes
For vp = 6 volts (dc) and Ry, = 12 ohms
At TC = +250 Coo et it e e e
For other case temperatures ...........
For YD = VDRO 1\6 and Ri, = 125 ohms
At Tc = +100
Gate-Controlled Turn- On Time, t
(Delay Time + Rise Time)
FOl‘ VD VDROM’ IGT 80 mA
0.1 pys rise time, and i ip = 10 A(peak)
At Tp = 4250 C . i e

Thermal Resistance, Junction to case,

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

gt

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

40429

40430

Min.

Typ.

Max.

Min.

Typ.

Max.

0.2

0.1

1.6

10
See Fig.5

@ U

30

10

20

20

10
See Fig.8

See Fig.9

2.2

30

25
25
25
25

2.2

0.2

0.2

1.6

10
See Fig.5

wt

30

10

20

20

10
See Fig.8

See Fig.9

2.2

30

25
25
25
25

2.2

mA

V(peak)

mA(dc)

V/us
V/us

V/us

mA(dc)
mA(dc)
mA(de)
mA(de)

V(de)

V(dc)

us

oc/w

request.

-3-

¥For either polarity of gate voltage (VG) with reference to main terminal 1.

*For either polarity of main terminal 2 voltage (VMTZ) with reference to main terminal 1.

*Variants of these devices having dv/dt characteristics selected specifically for inductive loads are available on
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ON-STATE CURRENT RATING CHART
(CASE TEMPERATURE)

CURRENT WAVEFORM = SINUSOIDAL
LOAD =RESISTIVE OR INDUCTIVE O
CONDUCTION ANGLE = 360° /
TEMPERATURE IS MEASURED ON BASE’ H
AT POINT MIDWAY BETWEEN LEADS. IE.
; ~ o veo'.Usso’
w
m .
<
So o ( -
w CONDUCTION ANGLE
2, =01+ 6y
z - 100
zC
- W
- 4
<2 90
g
2E.
x S =80
ER=
70
1) T 2 3 4 5 6 7
RMS ON—STATE CURRENT [I1gqus]-AMPERES
92LS—I1337R2

Fig. 1

SURGE CURRENT RATING CHART

SUPPLY FREQUENCY=60Hz SINE WAVE
LOAD=RESISTIVE
JUNCTION TEMPERATURE (Tl )= +100°C

@100 GATE CONTROL MAY BE LOST
@ DURING AND IMMEDIATELY
ui FOLLOWING SURGE CURRENT
ot N INTERVAL .
>J go N OVERLOAD MAY NOT BE RE-
Bl N PEATED UNTIL JUNCTION
[ ™ TEMPERATURE HAS RETURNED
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s Ne RATED VALUE.
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2
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Z
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[o]
2 4 6 8 6 8 2 6 8
l 10 100 1000
SURGE CURRENT DURATION-FULL CYCLES
92LS-135IR2
Fig. 3

DC HOLDING CURRENT CHARACTERISTICS FOR
EITHER DIRECTION OF PRINCIPAL CURRENT

INITIAL ANODE CURRENT = I50mA

5]
.8
xu.l
o
Sw
o3
%4 60
Z4
52
pu
27 40 Moyt
0T Y
oz
20 TYPiCAL
b
£ i tH
-40 -30 -20 -0 (0] 10 20 30

CASE TEMPERATURE (T¢)—°C

Fig. 5 92L5-2413

POWER DISSIPATION CURVES

40429, 40430

CURRENT WAVEFORM = SINUSOIDAL

LOAD = RESISTIVE

CONDUCTION ANGLE = 360°
Emmmmmmal
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!
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< T TT} EWU

HE
o | 2 3 4 5 6 7

FULL-CYCLE RMS CONDUCTION CURRENT [ (mus)] ~AMPERES
- 92L.S—I330R2
Fig. 2

ON-STATE CHARACTERISTICS FOR
EITHER DIRECTION OF PRINCIPAL CURRENT

CASE TEMPERATURE (Tg) =25°C
S ¥
3 CHHS
& anas
«© \g
3 40 : ]
=47
43
W
1
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3L
2 20
<
z
=
2
=
0 05 10 5 2.0 25 30
INSTANTANEOUS ON-STATE VOLTAGE (vy) — VOLTS
92LS-2412
Fig. 4

TYPICAL TURN-ON TIME CHARACTERISTIC
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Fig. 6
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GATE CHARACTERISTICS

SHADED AREA INDICATES LOCUS

OF POSSIBLE TRIGGERING POINTS

FOR VARIOUS TEMPERATURE

PERMITTED PULSE WIDTHS

FOR INDICATED PEAK yd
GATE POWER /
2]
MAXIMUM GATE TRIGGER \
o —— VOLTAGE FOR INDICATED \ )ﬂ
& JUNCTION TEMPERATURE (T) Ins P
25 07X 7 N 7
= Y . W 7 7
Lo ~ N MAXIMUM GATE TN 100p:s AN
S I AN o RESISTANCE u N
& . )“Q\ \ 10us N
W S, N
E - & N \ Ims \ Pl
ERg \ N N = MINIMUM GATE
g= E N\ N RESISTANCE
xQ N L1
o5 STEADY N AT
¥o STATE —
.2_ > C IAVERAGE GATE
5 OFf DISSIPATION LIMIT
S s (0.2W)
Hrp
4 AN MAXIMUM GATE TRIGGER
. . —— CURRENT FOR INDICATED
+2s°ckto CTTu=~40°CTUUNCTION TEMPERATURE (T,)
. L1l
MAXIMUM VOLTAGE AT WHICH | | |
NO UNIT WILL TRIGGER FOR
- 11000
ol | Ty=+ioo°c |
2 4 6 8 2 4 2 4 [ 2 4 6 B 2 4 6
0.001 00l 0.1 10 10 100
POSITIVE OR NEGATIVE GATE—TRIGGER CURRENT (igT) — AMPERES (DC)
1 . 92LM—2408
) Fig. 7
DC GATE-TRIGGER CURRENT DC GATE-TRIGGER VOLTAGE
CHARACTERISTICS CHARACTERISTICS
CHARACTERISTICS APPLY FOR INDICATED TRIGGERING MODES CHARACTERISTICS APPLY FOR ALL
PRINCIPAL VOLTAGE = 6V (DC) TRIGGERING MODES.
LOAD = 12 OHMS, RESISTIVE PRINCIPAL VOLTAGE = 6V (DC)
L s ; ; ] LOAD = 12 OHMS, RESISTIVE
2 80 HH : a -
-3 HH T e g
z8 ST ‘ w3
€ o PR : 41
8 l&‘ 60 - TT T [ I 3
W : 1 ; s T I% I%l | t(‘DJ
S o H : w MAXIMUR-HEHH
& 2 HHT 1 T P ]
‘é 3 40 o +H THT H @ g 2
3 TSRS S IR MUy o
& T TYPICAL LL Mo
5 ! TYPICAL Fom od. I_AND I* Mopes T TYPICAL
S i FOR 1+ Z
20 T T AND m MODE '
s Ity :
=T 1 1 t
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92LS-2411 92LS-1413
Fig. 8 Fig. 9
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TRANSIENT THERMAL RESISTANCE
AS A FUNCTION OF TIME

100

60, L

/
7

PER CENT OF STEADY—STATE
JUNCTION —TO—CASE THERMAL RESISTANCE

Qi

2 4 6 8 4 6 8 4 6 €
03 1072 107! 1

TIME AFTER APPLICATION OF RECTANGULAR POWER PULSE —SECOND

92LS-2407

Fig. 10

TYPICAL PHASE-CONTROL CIRCUIT FOR
LAMP DIMMING, HEAT CONTROLS, AND
UNIVERSAL MOTOR SPEED CONTROLS

R2 c
AA2 ' LOAD
RCA
TRIAC AC INPUT
Ry VOLTAGE
R3 A D
—V\VA—4
A ce FOR INDUCTIVE LOADS
RCA DIAC CONNECT POINTS C AND
TA7330 L2KkSow 1000 D TO TERMINALS C AND
’ 172w D, RESPECTIVELY
C) 4 CoL \
T T R\ FOR PHOTOCELL CONTROL
CONNECT POINTS A AND B
TO TERMINALS A AND B,
RESPECTIVELY 0.05uF  0.05u4F
: I =
L B® PHOTOCELL RCA-4403 D v pamy
INPUT INPUT
92L.5-2406
AC RCA
INPUT < c, R, R, R TRIAC
VOLTAGE . TYPES
120 VAC 0.1 uF 0.1 yF 100 K 1K 15K 40429
60 Hz 200 V 100V 1/72 W 172 W 2w 40485
240 VAC 0.05 pF 0.1 yF 200 K 75K 7.5 K 40430
60 Hz 400 V 100 v 172 W 2 W 2 W 40486

40429, 40430
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40429, 40430

DIMENSIONAL OUTLINE
JEDEC No.TO0-66

.500
.470
DIA.
.340 (8.64 (|2.7o) .075
.250 (6.35) 1.94 .050

- ll4 lf('.:‘:i_‘y)

1 T

TSEATING PLANE

.360 (9.14) MIN.

DETAILS OF OUTLINE
IN THIS ZONE OPTIONAL

962 (24.44)

.958 \24.33
590
107 -570
093 (m.ss) REFERENCE POINT
272 14.48, FOR CASE TEMPER-
: ATURE MEASUREMENT
2.36
A .145 (3.68) R. MAX.
(6 2 ﬂ\ T BOTH ENDS
T : |
210 2 MOUNTING HOLES
: 152 3.86
190 _| PIN 142 D|A'(3.6|)
5.33) .350 (8.89)
INSULATING
(4.83 EYELETS R. MAX.
2 PINS
.034 .86
DIA. ( )
028 Tl 92LM-2144RI

DIMENSIONS IN INCHES AND MILLIMETERS

Note: Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions that are shown.

Pin 1: Gate
Pin 2: Main Terminal 1
Case: Main Terminal 2

SUGGESTED INSULATED MOUNTING ARRANGEMENT

6-32 SCREW

]

I
'. MICA INSULATOR
|
T
i

™

HEAT SINK

NYLON

INSULATING WASHER (2)
1.D. 156

SHOULDER DIA. .250 MAX.
THICKNESS .050 MAX.

92Ls-2130

TERMINAL DIAGRAM

MAIN TERMINAL 2
(CASE)

GATE

MAIN TERMINAL |
92LS-I346R3

DEFINITIONS OF TERMS AND SYMBOLS

These terms and symbols follow the latest recommended stan-
dards of JEDEC. For convenience, formerly used symbols
have been cross-referenced to the new standards.

PRINCIPAL VOLTAGE DEFINITICNS

Repetitive Peak Off-State Voltage - Vppom (Formerly
Vaom) — The maximum instantaneous value of principal off-
state voltage which may be applied to the thyristor, including
all repetitiye transient voltages, which will not switch the
thyristor from the off-state to the on-state with the gate open
and at specified conditions of thyristor junction temperature.

Instantaneous Off-State Voltage — vy (Formerly vgy) — The
instantaneous value of principal voltage, positive or nega-
tive, applied between main terminals 1 and 2 when the thy-
ristor is in the off-state.

Instantaneous On-State Voltage — v (Formerly vpp) — The
instantaneous value of principal voltage, positive or nega-
tive, when the thyristor is in the on-state at a given instan-
taneous current.

Critical Rate of Rise of Off-State Voltage — Critical dv/dt —
The value of the exponential rate of rise of principal voltage

below which switching from the off-state to the on-state will
not occur, and above which switching may occur, under speci-
fied conditions. This rate of rise is defined as follows:

0.63 V.
dv/ar = 283 VDrOM
t

where t is the time required for the principal voltage to rise
from zero to 0.63 of VDROM'

Critical Rate of Applied Commutating Voltage — Commutating
dv/dt — The instantaneous rate of rise of principal voltage
occuring during commutation which will not cause the thy-
ristor to switch to the on-state under specified conditions.

PRINCIPAL CURRENT DEFINITIONS

RMS On-State Current — Ipgps) (Formerly IgN) — The RMS
value of the principal current when the thyristor is in the
on-state.



File No. 230

40429, 40430

Instantaneous On-State Current — ip (Formerly ipp) — The
instantaneous value of principal current when the thyristor
is in the on-state.

Peak Surge (Non-Repetitive) On-State Current — Ipgm (For-
merly igy) — An overload on-state current of specific time
duration, and peak value, which may be conducted through
the thyristor for one full cycle from a 60-Hz supply in a
single-phase circuit with a resistive load. The thyristor
shall be operating within its specified operating voltage,
RMS current, gate power, and temperature ratings prior to
the surge current. The surge current may be repeated after
sufficient time has elapsed for the device to return to pre-
surge thermal equilibrium conditions.

Peak Off-State Current — IDROM (Formerly Igon) — The
current which flows through the main terminals when the
thyristor is in the off-state and when the principal voltage
is VDROM under specified conditions of junction temperature
and with the gate open. -

DC Holding Current — Iy (Formerly Iyygx) — The principal
current required to maintain the thyristor in the on-state for
a specified temperature.

GATE DEFINITIONS

DC Gate-Trigger Current — Inp — The gate current which
will switch a thyristor from the off-state to the on-state
under specified conditions of principal voltage and case
temperature.

DC Gate-Trigger Voltage — Vop — The gate voltage re-
quired to produce the gate-trigger current necessary to
switch a thyristor from the off-state to the on-state for
specified conditions of principal voltage and case temperature.

Peak Gate-Trigger Current — Igrm — The maximum gate-
trigger current, positive or negative, which is allowed in
switching a thyristor from the off-state to the on-state for a
specified time duration.

Peak Gate Power Dissipation — P — The maximum power
which may be dissipated between the gate and main terminal
1 for a specified time duration.

Average Gate Power Dissipation — Pg(ay) — The value of
gate power which may be dissipated between the gate and
main terminal 1 averaged over a full cycle.

MISCELLANEOUS

Principal Voltage is the voltage between the main terminals.
The principal voltage is called positive when the potential
of main terminal 2 is higher than the potential of main
terminal 1.

Principal Current is the current that flows through the main
terminals.

Gate-Controlled Turn-On Time — t t (Formerly ton) — The
time interval between the 10 per-cent point at the beginning
of the gate-trigger voltage pulse and the instant when the
principal current has risen to the 90 per-cent point of its
peak value during switching of the thyristor from the off-
state to the on-state by a gate pulse.

Load Resistance -- Ri, — The value of fixed resistance con-
nected in series with a main terminal of the thyristor and the
power source.

Thermal Resistance, Junction to Case —85_ — The tempera-
ture difference between the thyristor junction and the thy-
ristor case divided by the power dissipation causing the
temperature difference under conditions of thermal equi-
librium.

For basic thyristor theory, circuits, and application information on Triacs,

refer to ‘‘RCA Silicon Power Circuits Manual,’”’ SP-50.
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a3
A4

RCA TRIACS

GATED BIDIRECTIONAL SILICON THYRISTORS
HAVING AN INTEGRAL TRIGGER FOR AC LOAD CONTROL

RCA Triac types 40431* and 40432* are gate-con-
trolled full-wave ac silicon switches having an integral

File No.

trigger. They are designed to switch from a blocking ‘;; b
state to a conducting state for either polarity of applied Cg,.

voltage with positive or negative gate triggering.

They are intended primarily for the phase control of E
H-1380

acloads in applications such as light dimming, universal
and induction motor control, and heater control.

The 40431 and 40432 are hermetically sealed in all-
welded tin-plated modified TO-—5 packages. The small Modified TO-5 Package
size of this package makes these devices especially

suitable for use in equipment where space restrictions
are of prime importance. In addition, because they are For 120-Volt
tin-plated, they can be soldered directly to a heat sink, 40431 Line
thereby allowing the use of mass-produced pre-punched Operation
parts, and batch soldering techniques to eliminate many
of the difficulties associated with mechanical mounting
and heat sinking. Suggested methods are described on For 240-Volt
page 6. 40432 Line

( The 40431 is intended for applications requiring a Operation

s repetitive peak off-state voltage of up to 200 volts and

an RMS on-state current capability of 6 amperes at a case PRINCIPAL VOLTAGE-CURRENT CHARACTERISTIC

temperature of +75° C. MAIN
TERMINAL 2

The 40432 is intended for applications requiring a (CASE)
repetitive peak off-state voltage of up to 400 volts and an
RMS on-state current capability of 6 amperes at a case o1 QUADRA;;TATE

o
temperature of +75 C. VAN #géfnm AL 2 TERMINAL |
. POSITIVE
*Formerly Dev. Types TA2728 and TA2729, respectively. N
OFF STATE 1
| lxIH
, ~VDRM ,
FEATURES -V T ] Vo v
. . . . . 17| | OFF STATE
e Integral triggering — no additional triggering com- QUADRANT H
ponents required MAIN TERMINAL 2 @y
NEGATIVE STATE 1 92L.5-2046

e Symmetrical breakover

Shorted-emitter deSIgn Principal Voltage is the voltage between the main termi-

d: . : . . nals. The principal voltage is called positive when the poten-
All-diffused-construction — assures exceptional uni tial of mainterminal 2 is positive with respect to the potential
formity and stability of main terminal 1.

Principal Current is the current that flows through the main

Direct soldered internal construction — assures ex- terminals.

ceptional resistance to fatigue

Information furnished by RCA is believed to be accurate and re-

40431 40432 liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
o Controls 720 Watts © Controls 1440 Watts parties which may result from its use. No license is granted by
(:'\ at 120 V, 60 Hz at 240 V, 60 Hz implication or otherwise under any patent or patent rights of RCA.
-/ , -
R A D IO Co R Po R AT'O N OF AM E R Ic A Trf:demark(s) ® Registered Printed in U.S.A.

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J,  Marcols) Registradals) 40431, 40432 3/67
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40431, 40432

Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage
at a Frequency between 50 and 400 Hz, and with Resistive or Inductive Load

For definitions of terms and symbols, see pages 7 and 8.

RATINGS TRIAC TYPES UNITS
40431 40432
Repetitive Peak Off-State Voltage®, VDRM:
Gate open
ForTj= —40°Cto+100°C . .................. 200 400 volts
RMS On-State Current, IT(rms)
For case temperature (T(C) of +75° C and a conduction
angle of 360°. . . ... ... ... 6 6 amperes
Surge (Non-Repetitive) On-State Current, ITSM:
For one full cycle of applied sinusoidal principal voltage 100 100 amperes
For more than one full cycle of applied voltage ...... See Fig.3 See Fig.3
Peak Gate-Trigger Current®, Iom™
For2 pusmax. .. .... .t nneenns 1 1 ampere
Gate Power:
P eak', PGM
For 2 ps max. and Igyy< 1 A (peak) . .. ........ 20 20 watts
Average, PGAV . .+« oo i i 0.2 0.2 watt
Temperature®:
Storage, Tgpy « « v v v v e e —40 to +150 | —40 to +150 °c
Operating (case), To -cccveieiiiiiiiiiiian, —40 to +100 —40 to +100 oc

*For either polarity of main terminal 2 voltage (VTZ) with reference to main terminal 1.

"For either polarity of gate voltage (VG) with reference to main terminal 1.

®For information on the reference point of temperature measurement, see Dimensional Outline.

*When these devices are soldered directly to the heat sink, a 60—40 solder should be used. Exposure time should

only be sufficient to cause the solder to flow freely.

WAVESHAPES OF COMMUTATING
dv/dt CHARACTERISTICS

GATE-TO-MAIN TERMINAL 1
E-1 CHARACTERISTIC

GATE CURRENT

+I +Vem

GATE
POSITIVE

+V

PRINCIPAL
CURRENT

N e GATE VOLTAGE

v, PRINCIPAL
GM -I VOLTAGE
92LS-1332RI

|

’ 63%

| OF

[ VDRM

|

COMMUTATING
92LS-1338RI l dv/dt

WAVESHAPES OF tg4—
CHARACTERISTICS TEST

tgt = tgd+ tgr
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92LS-1342R2
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Characteristics at Maximum Ratings (unless otherwise specified),

(‘— B and at Indicated Case Temperature (TC)

For definitions of terms and symbols, see pages 7 and 8.

CHARACTERISTICS TRIAC TYPES UNITS
40431 40432

Min. Typ. | Max. | Min. | Typ. | Max.

Peak Off-State Current®, Iy

Gate open

At Tj = +100° C and VDRM = Max. rated value. . - 0.1 2 - 0.2 4 mA
On-State Voltage®*, vr:

For i = 30 A (peak) and T = +#250C.. .. .. - 1.6 2.25 — 1.6 2.25 | V(peak)

DC Holding Current®, Ifj:
Initial principal current = 150 mA (de)
AtTe=425°C ... - 10 | 30 - 10 30 | mA(do)
For other case temperatures ........... See Fig.5 See Fig.5
Critical Rate of Applied Commutating Voltage*,
Commutating dv/dt:
For vpy RRM, Ip(rms) = 6 A, commutating

d1/ dt = /ms, and gate open
At Tp = H750C 0 o - 5 - - 5 - volts/us
At Tp = 5000 — 8 — - 8 - volts/us
. Critical Rate of Rise of Off-State
( \ Voltage*, dv/dt:
— For vppx = VprM> exponential voltage rise,
gate open
AbTE=+100C ..o - 30 | - - 20 ~ | volts/us
Peak Gate Firing Voltage, VGM
AbTE=425C .o 20 | 35 | 40 20 | 35 | 40 volts
For other case temperatures ............. See Fig.8 See Fig.8
Gate Symmetry, Peak Voltage,
Vamt] = Vol oo - £1 ] £3 | - £1 | +3 volts
Peak Gate Off-State Current, IGDM
AtTo =425°C ..o - 40 200 | — 40 200 A
For other case temperatures . ............ See Fig.7 See Fig.7

Gate Trigger Capacity.
VDX = 6 volts (dc), Ry, = 12 ohms, and
o
Tc= H100°C .. 0.1 - 2.0 0.1 - 2.0 uF
Gate-Controlled Turn-On Time, ¢t
(Delay Time + Rise Time):
For pX = VDRM’ IGT = 80 mA, 0.1 us rise time,
and ip = 10 A (peak)
At Tg = 250 C - 2.2 - - 2.2 - us

*For either polarity of main terminal 2 voltage (VT2) with reference to main terminal 1.

"For either polarity of gate voltage (VG) with reference to main terminal 1.

C
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CONDUCTION RATING CHART
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PEAK GATE OFF-STATE CURRENT PEAK GATE FIRING VOLTAGE
CHARACTERISTIC CHARACTERISTICS
(
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Fig. 7 Fig. 8
(, TYPICAL PHASE-CONTROL CIRCUIT FOR
L AMP DIMMING, HEAT CONTROLS, AND
UNIVERSAL MOTOR SPEED CONTROLS
c
o Loap SUPPLY VOLTAGE
40431 '28 XZAC LOAD VOLTAGE
D
THYRISTOR VOLTAGE
A c FOR INDUCTIVE LOADS
CONNECT POINTS C AND
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200V 200V
N FOR PHOTOCELL CONTROL
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TO TERMINALS A AND B, 0.05uF GATE CURRENT PULSE W
RESPECTIVELY 200V
(\\ . of B ® PHOTOCELL RCA-4403 D 92LM-2045
_//‘
Fig. 9
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MOUNTING AND HEAT SINKING SYSTEMS

Consideration must be given to heat sinking the
thyristor when the device is operated at ornear its maxi-
mum rated current. The most effective method of provid-
ing good thermal conductance is to solder the thyristor
directly to the heat sink. When direct soldering is im-
practical, other methods of providing heat transfer can be
employed.

Heat spreaders, designed specifically for RCA thy-
ristors using the modified TO-5 package, are available
from RCA (RCA Part No.NR 166B) and from the General
Stamping Co.* (Part No.14-110), or equivalent. The thy-
ristor is inserted in this heat spreader, as shown in
Fig.9A, the mounting tab is heated with a soldering iron,
and a 60-40 solder is applied to the thyristor base. The
thyristor case temperature should not exceed 225° C dur-
ing soldering. Because both the thyristor package and
the heat spreader are tin-plated, a good solder bond is
easily achieved.

92LS-2012

Fig. 9A

For rapid solder control assemblies, a solder pre-
form¢, such as that shown in Fig.9B is placed in the
heat spreader priorto inserting the thyristor. The assem-
bly can then be placed on a hot plate, or in an oven, op-
erating at a temperature of 225° C + 10° C. This tem- SOLDER PREFORM
perature should be applied to the assembly only long
enough to allow the solder to flow freely.

SELF—-JIGGING MOUNTING

TAB
/

This heat spreader is easily adapted to mechanical TAB
mounting because of indentations provided inthe spreader \
that assist in the final mechanical assembly. The dis-
tinct advantage offered by the wide base of this heat
spreader is utilized in systems requiring electrical iso-
lation. In such systems, Scotch® Brand Electrical Tape 92Ls-2013
No.27 can be attached to the chassis and the heat
spreader ¢‘ epoxyed®’ to the tape. Anelectrical isolation Fig. 9B
system is shown in Fig.9A.

*General Stamping Co., Inc., Denville, N.J. 07834. ‘Made by Minnesota Mining & Mfg. Co., St. Paul, Minne-
sota.
YAvailable from RCA as Part No.NR184A or from Kester  wAn epoxy such as Hysol-Epoxy Patch Kit 6C, or equiva-
Solder Co., Newark, N.J. 07105, as Part No.KSFD- lent, is recommended. This epoxy is made by Hysol
375005, or equivalent. Corporation, Olean, N.Y. 14761.

-0 -
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DIMENSIONAL OUTLINE

370
*‘1‘3350IA. ’7
.335
100 MIN. =.305 1A [= 260
["(Non—: )] l i I — 540
, [1]

‘—DETAILS OF OUT-

SEATING PLANE

LINE IN THIS 1080
ZONE OPTIONAL o7
02101A
.100
REFERENCE  POINT
FOR CASE TEMPERATURE i
MEASUREMENT
. -100 .200
\ A I (NOTE 3)
.035
.oze% ’
45°
.045
\/ "029(NOTE 2)

92LM-1335R2

Lead 1: Main Terminal 1
Lead 2: Gate
Case: Main Terminal 2

DIMENSIONS IN INCHES

Note 1: This zone is controlled for automatic handling. The
vari?'tion in actual diameter within the zone shall not exceed
.010™.

Note 2: Measured from max. diameter of the actual device.

Note 3: Leadshaving maximum diameter (0.019'') measured in
gauging plane 0.054" +0.001" —0.000" below the seating plane
of the device shall be within .007" of their true locations rela-
tive to a maximum-width tab.

TERMINAL DIAGRAM

2
GATE

MAIN
TERMINAL 2

MAIN
TERMINAL | (CASE)

92LS-1336RI

DEFINITIONS OF TERMS AND SYMBOLS

These terms and symbols follow the latest recommended stan-
dards of JEDEC. For convenience, formerly used symbols have
been cross-referenced to the new standards.

PRINCIPAL VOLTAGE DEFINITIONS

Repetitive Peak Off-State Voltage — Vppy (Formerly
VBOM) — The maximum instantaneous value of principal
voltage which may be applied to the thyristor, including
all repetitive transient voltages, which will not switch
the thyristor from the off state to the on state at speci-
fied conditions of thyristor junction temperature and gate
bias.

Main Terminal 1 to Main Terminal 2 Yoltage — vpx (For-
merly vBX) — The instantaneous value of voltage, posi-
tive or negative, applied between main terminals 1 and 2
when the thyristor is in the off state.

On-State Voltage — v (Formerly vpp) — The instan-
taneous value of principal voltage when the thyristor is
in the on state at a given instantaneous current.

Critical Rate of Applied Commutating Voltage — Commu-
tating dv/dt — The rate of exponential rise of the prin-
cipal voltage which the thyristor can:maintain.during
commutation under specified conditions. This rate of
rise is defined as follows:

0.63 V
Commutating dv/dt =~ "DRM

where t is the time required for the principal voltage to
rise from zero to 0.63 of Vppy-

Critical Rate of Rise of Off-State Voltage — dv/dt — The
value of the exponential rate of rise of principal voltage
below which switching from the off state to the on state
will not occur, and above which switching may occur,

-7 -
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under stated conditions. This rate of rise is defined as
follows:
0.63 VprM
dv/dt =
t

where t is the time required for the principal voltage to
rise from zero to 0.63 VDRM’

PRINCIPAL CURRENT DEFINITIONS

RMS On-State Current — Ip(n) (Formerly IQN) — The
rms value of the principal current when the thyristor is
in the on state.

On-State Current — i (Formerly ij4) — The instantan-
eous value of principal current when the thyristor is in
the on state.

Surge (Non-Repetitive) On-State Current — ITSM (For-
merly iSM) — An overload on-state current of specific
time duration, waveshape, and peak value which may be
conducted through the thyristor for one full cycle from a
60 Hz supply in a single-phase circuit with a resistive
load. The thyristor shall be operating within its speci-
fied operating voltage, rms current, gate power, and tem-
perature ratings prior to the surge current. The surge cur-
rent may be repeated after sufficient time has elapsed
for the device to return to pre-surge thermal equilibrium
conditions.

Peak Off-State Current — Ipy (Formerly Igoyy — The
maximum current which flows through the main terminals
when the thyristor is inthe off state for specified values
of principal voltage, gatebias, and junction temperature.

DC Holding Current —Ijy (Formerly [y %) —The minimum
principal current required to maintain the thyristor in the
on state with the gate open for a specified case tempera-
ture.

GATE DEFINITIONS

Peak Gate Off-State Current — IcpMm — The instantan-
eous value of gate current, positive or negative, flowing
between the gate and main terminal 1 prior to triggering.

Peak Gate Firing Voltage — V) — The maximum in-
stantaneous value of voltage between gate and main ter-
minal 1, positive or negative, prior to triggering

Peak Gate-Trigger Current — Iy (Formerly Iop) —The
maximum gate trigger current, positive ornegative, which
may flow from the gate to main terminal 1 for a specified
time duration.

Peak Gate Power — P — The maximum power which
may be dissipated between gate and main terminal 1 for
a specified time duration.

Average Gate Power — Py — The value of gate power
which may be dissipated between the gate and main ter-
minal 1 averaged overa full cycle.

Gate Symmetry — The absolute value of the difference
between positive and negative peak gate firing voltage.

Gate Trigger Capacitance — The value of external capa-
citance between gate and main terminal 1 required for
triggering.

MISCELLANEOUS

Principal Voltage is the voltage between the main ter-
minals. The principal voltage is called positive when
the potential of main terminal 2 is positive with respect
to the potential of main terminal 1.

Principal Current is the current that flows through the
main terminals.

Gate-Controlled Turn-On Time — t_, (Formerly fon) -
Thetime interval between the time w%xten the gate-trigger
current pulse reaches its 50 per-cent point and the time
when the resulting principal current flowing through the
main terminals of the thyrister reaches the 90 per-cent
point of its maximum value when switching from the off
state to the on state under specified conditions.

Load Resistance — Ry, — The value of fixed resistance
connected in series with a main terminal of the thyristor
and the power source.
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RCA—-40444 is an epitaxial silicon n—p—n tran—
sistor of the ‘‘overlay’’ emitter electrode construction.
It is especially designed to provide high power as a
Class B and Crf amplifier for MF Marine communications
service (2 to 3 MHz) with amplitude modulation and 13—
volt power supply.

In the overlay structure, there are a number of in—
dividual emitter sites which are all connected in par—
allel and used in conjunction with a single base and
collector region. When compared with other structures,
this arrangement provides a substantial increase in
emitter periphery for higher current or power, and a cor—
responding decrease in emitter and collector areas for
lower input and output capacitances. The overlay struc—
ture thus offers greater power output, gain, efficiency,
and frequency capability.

RATINGS

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR~TO-BASE

VOLTAGE. - « -« v v v v v v h. VCBO 120 volts
COLLECTOR-TO-EMITTER

VOLTAGE:

With VBE =-1.5volts. ...... VCEV 120 volts

With external base—~to—emitter

resistance (RBE) =50Q..... VCER (sus) 80 wvolts

With base open. .. ........ VCEO 60 volts
EMITTER-TO-BASE VOLTAGE VEBO 7 wvolts
COLLECTOR CURRENT . . . ... IC 20 A
BASE CURRENT ........... IB 10 A
TRANSISTOR DISSIPATION PT

At case temperatures up to 25°C 140 watts

At case temperatures above 25°C See Fig. 11

TEMPERATURE RANGE:

Storage & Operating (Junction). -65 to 200 °c

LEAD TEMPERATURE (During soldering).

At distances>1/32 in. from

insulating wafer for 10 s max. 230 °c

High-Power
Amplifier for
13-Volt AM MF
Marine Communication

H-1340

JEDEC No. TO-3

e 20 Watts Output AM Carrier(Min.); at 2.5 MHz, 1 Watt
RF Power Input, and 13-Volt Collector Supply

e Typical Gain—Bandwidth Product (F):
100 MHz at 3A

e High Voltage Ratings

TYPICAL
POWER OUTPUT & COLLECTOR EFFICIENCY
vs. OUTPUT FREQUENCY

35 T 70
HH
(2
'l: 30 Ne 60 §
; ‘{ p—— E
L P, 2]
‘5 25 Oo) 50 o
(o] o
< m
5 20 40 B
a [+]
= m
2 z
° <
o 15 30 =
z %
a 1o [ COLLECTOR VOLTS (V) =13 ]
uw [] CASE TEMPERATURE (T¢) = 25°C 3
« [] RF POWER INPUT WATTS (PyN)=1.0 [] ul
[l RL =500 S
5 —
[+ 0
1 2 3 4

OUTPUT FREQUENCY (fOUT) —MHZ
92Ls-1723

Fig. 1

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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RF AMPLIFIER CIRCUIT FOR POWER OUTPUT TEST

yd
NS
SNy
o]
=
Vee 92L5-1724
Fig.2
Cl: 2000 pF le 2.1 HH, 10 tums, B& W No.3018
C.: .001 uF or equivalent
9t
. L,: 3 UH, 13-3/4 turns, B& W No0.3018
C3' 0.1uF 2 or equivalent
C4: 750 PF Q: RCA-40444
Cg: 650-1890 pF T: Toriod Core; 1-1/4" OD,
Cg: 1300-2830 pF Primary— 15 Turns No.20 -Wire
C7: 1000 pF Secondary—6 Turns No.22 Wire

MA XIMUM DC OPERATING AREA
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COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V
92LS5-1725

Fig.3

TYPICAL RF POWER OUTPUT & COLLECTOR
EFFICIENCY VS. RF POWER INPUT
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Fig.4

TYPICAL RF POWER OUTPUT & COLLECTOR
EFFICIENCY VS. COLLECTOR SUPPLY

VOLTAGE
H OPERATING FREQUENCY=25 MH4
HRF POWER INPUT (PIN)= | WATT
H LOAD RESISTANCE (RL)= 50 OHMS
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= 45h . %0 O
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Fig.5



DISSIPATION DERATING CURVE
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Fig.10

CIRCUIT USED TO MEASURE SUSTAINING VOLTAGES
VcEeo(svs) & VCEV(sus)

CLARE
MERCURY-RELAY
MODEL NO. HGP-1004,

OR EQUIVALENT CHANNEL A

25mH
TO
HEWLETT-PACKARD
OSCILLOSCOPE
MODEL NO. 1308,

TOSOVZ=  OR EQUIVALENT

(500mA)"

T

! 1.5V
1,
I I
Vcgy (sus)
05w

ij— )
12v CHANNEL B
92LS-1731

Fig.12
SUGGESTED HARDWARE

AN\ 6-32 SCREW

w T0-3

| MICA INSULATOR
495320
| _— H 11 i HE |
| HEAT SINK

IN SOOOUONSNTBRANNNNNNANNNN] Y
92552702

495334-7

NYLON

INSULATING WASHER (2)
1.D. .15

SHOULDERDIA. .250 MAX.
THICKNESS .050 MAX.

D NOTE: Hardware With Part Numbers Supplied.

40444

TYPICAL GAIN-BANDWIDTH PRODUCT
vs. COLLECTOR CURRENT FOR TYPES

COLLECTOR-TO-EMITTER VOLTAGE (VCE)= ov
CASE TEMPERATURE (TQ) =25°C
@
L 100 =]
= =
]
T = N
£ d N\
g 80
8 / \
£ L/
£ 60 A \
) / \
3 /
z
= 40 / \
z /
sV
20
(o]
> 2 3 > y:
0.0l [oX]

COLLECTOR CURRENT (Lc)—A 92Cs-1323IRI

Fig.11

DIMENSIONAL OUTLINE
JEDEC No. TO-3

875 MAX. —>
DIA.

2% |
[ ]

SEATING PLANE

312 MIN, 135 MAX.

.188 R, MAX.
BOTH ENDS

2 MOUNTING HOLES
:gll DIA.

.525 R. MAX.

aave
‘03g DIA.

92CS-12336R2
DIMENSIONS IN INCHES
TERMINAL CONNECTIONS

Pin 1 - Base
Pin 2 - Emitter

Flange, Case-Collector

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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ELECTRICAL CHARACTERISTICS

Case Temperature (T¢) = 25°C Unless Otherwise Specified

File No. 223,

TEST CONDITIONS
DC DC DC
Characteristic Symbol Collector Emitter Current Limits Units
or Base
Volts Volts (Amperes)
Vea| Vee | Ver | VBE| 'c ' | 'B | Min. | Max.
IcEo 40 0 — | 20 mA
Collector-Cutoff Current Icry 80 -1.5 _ 20 mA
At T, = 150°C Icrv 80 15 - 20 mA
Emitter-Cutoff Current IEBO 5 0 _ 15 mA
DC Forward-Current 5 29 30 150
Transfer Ratio hF‘E 5 10° 20 -
Collector-to-Emitter
Sustaining Voltage:
. Y b
With base open CEOQO(sus) 0.2 0 60 - v
VCEV(sus) 1.5 |02 o | 120®| - v
Emitter-to-Base Voltage VEBO 0 |0.05 7 | = v
Base-to-Emitter Voltage VBE 5 10° - 1.8 \Y
Collector-to-Emitter VCE(sat) 10° 10| - |10 v
Saturation Voltage - - v
Output Capacitance (At 1 MHz) Cob 10 0 - 500 pF
Second-Breakdown 30 20 - A
Collector Current IS/bc 45 0.5 - A
With base forward biased
Gain-Bandwidth Product £
(At 5 MHz) T 10 2 60 - MHz
RF Power Output, AM Carrier out 13 209 W
(See Fig.2)

% pulsed; pulse duration < 350 ps, duty factor = 2%

b

d

voltages should be measured by means of the test circuit shown in Fig.13.
cIS/b is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base junc—

tion forward biased for transistor operation in the active region.

For Pin = 1W; at 2.5 MHz; Minimum efficiency = 55%

CAUTION: The sustaining voltages Vegotsus) and VCER( sus) MUST NOT be measured on a curve tracer. These sustaining
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TYPICAL DC-BETA CHARACTERISTICS TYPICAL COLLECTOR CHARACTERISTICS
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( TYPICAL TRANSFER CHARACTERISTICS TYPICAL INPUT CHARACTERISTICS
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* General-Purpose Typs for Ampler & Switching Servie

RCA-40458 and 40459 are double-diffused epitaxial
planar transistors of the silicon n-p-n type with high
beta, low-leakage characteristics, and high peak-current
capabilities which make them especially useful for
critical amplifier applications in the audio and video
frequency ranges.

The 40458 and 40459 also feature low saturation
voltages, high switching speeds and high voltage-
breakdown capabilities, which make these transistors
desirable for switching and driver applications in com-
puter equipment.

RCA-40458 and 40459 are also useful in other
applications where transistors having excellent linearity
of characteristics over a wide range of collector current,
highdissipation capabilities, and a high maximum operat-
ing temperature are essential.

The 40458 and 40459 utilize a hermetically sealed,
3-lead metal package. An internal connection between
the collector and the case provides a low-resistance
path for effective heat transfer. RCA-40459 has an in-
tegral heat radiator which decreases the junction-to-
ambient thermal resistance by a factor of two, thereby
providing increased dissipation capability.

MAXIMUM RATINGS, Absolute-Maximum Values:

40458 40459
COLLECTOR-TO-EMITTER
VOLTAGE, VOEQ- -+ + v v v ennns 40 40 max. \
COLLECTOR-TO-BASE
VOLTAGE, VCBQ: + + + v s v v vrennnn 60 60 max. \
EMITTER-TO-BASE
VOLTAGE, VEBO: + + s e v vt v v v ennn 8 8 max. \
COLLECTOR CURRENT, Ig. ... ... .. 1 1 max. A
TRANSISTOR DISSIPATION, Pr:
At ambient %up t025°C . ....... .. 0.5 1 max. W
temperatures) above 25°C derate at. . . . 3.3 6.6 mW/°C
At case up to 75%C ... ... 2 2 max. W
temperatures® }above 75°C derate at. ... 20 20 mw,/°c
TEMPERATURE RANGE:
Storage and operating (junction). . .. .. -65 to +175 ¢
LEAD TEMPERATURE
(During soldering):
At distances not closer than 1/32 inch o
to seating surface for 10 seconds max. 265 265 max. C

9 Measured on case perimeter at junction with seating surface.

SILICON N-P-N EPITAXIAL
PLANAR TRANSISTORS

For High-Peak- Current
Amplifier Applications
In Commercial and
Industrial Equipment

For High-Current
Switching Service in
Computer Equipment

40459

FEATURES

® Low leakage currents —

| _f10 nA mex. at 25°C, VcB = 25 V
CBO | 1 #A max. at 85°C, Vep = 25 V

lego = 10 nA max. at 25°C, VEB = 2.5V

® High collector-to-emitter breakdown voltage —
BYVcgo = 40 V min. at Ic = 100 mA
BVcBO = 60 V min. at Ic = 0.1 mA

® High collector current operation —

Ic = 1A max.

® Low saturation voltages —
VCE(sat) = 0.3 V max) _fic = 300 mA,
VBE(sat) = 1.5V mux.fmlIB =15 mA
® High dissipation capabilities —
1 W max. at TA = 25°C - 40459
PT :{0.5 W max. at Tp = 25°C — 40458
2 W max. at Tc = 75°C — 40458 & 40459

® Hermetically sealed 3-lead metal package

® Collector lead internally connected to case

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patentrights of RCA.

RADIO CORPORATION OF AMER'CA Trademark(s) ® Registered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.

40458, 40459  9-66

Marca{s) Registrada(s)
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40458, 40459

STATIC CHARACTERISTICS

TEST CONDITIONS LIMITS
. DC DC DC
Ambient | collector- | Collector- | Emitter-| D€ be DC Types
Characteristics Symbols | Te™Pera | to.8ase | to-Emitter | to-Base | EMitter| Collector | Base 40458 Units
tre | voltage | Voltage | Voltage | Current| Current | Current 40459
Tw | Vop | Vee | Ve | e | & |
0C v \ v mA mA mA | Min. | Typ. | Max.
Collector-Cutoff Current | 2 5 0 ’ ’ 107} nA
ceo 8 2 0 -] 1] A
Emitter-Cutoff Current lego 25 2.5 0 - - 10 | nA
Collector-to-Base
Breakdown Voltage BVcso 2 0.1 -1V
Collector-to-Emitter
Breakdown Voltage* BVceo(sus)| 25 109 0 S B N
Emitter-to-Base
Breakdown Voltage BVeBo % 0.05 0 8 v
Collector-to-Emitter
- . . v
Saturation Voltage Voe(sa) 5 300 5 0.24) 03
Base-to-Emitter
Saturation Voltage Vee(sa) % 300 15 093] 15| Vv
10 10 100 | 150 | 300
Static Forward 10 150 - sof -
Current-Transfer Ratio fee ) 300 s | 7 )
*Pulsed: pulse duration, 300 us, duty factor 0.018.
DYNAMIC CHARACTERISTICS, at Tp = 25°C
TEST CONDITIONS LIMITS
Types
Characteristics Symbols Ve Vee le lc 40458 Units
Frequency 40459
\ v mA mA Min. Typ. Max.
Small-Signal Forward
Current-Transfer Ratio fre 1 kHz 12 10 s 175 )
Small-Signal Short-Circuit
Input Impedance hie 1 kHz 12 10 - 600 - Q
Small-Signal Open-Circuit
Output Admittance hoe 1kiz 12 o - 75 | mmho
Small-Signal Open-
Circuit Reverse Volt- he 1 kHz 12 10 - 125 x 106 -
age-Transfer Ratio
Collector-to-Base
Feedback Capacitance Cebt 1 MHz 6 0 - - 2 pF
Gain-Bandwidth Product fr 50 MHz 1 50 150 200 - MHz
Extrinsic Base-Lead
Resistance Top' 100 MHz 6 1 - 20 - Q
Thermal Resistance:
0
Junction to Case Orc ) ) 50 C/w
40458
: -] - s | oo
Thermal Resistance:
Junction to Ambient E)-a 40459
. . l 150 | Oc/w

IThis is a three-terminal measurement with the emitter lead guarded.

-92-
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TYPICAL CHARACTERISTICS FOR 40458 and 40459.

40458, 40459

{ COMMON-EMITTER CIRCUIT,
f BASE INPUT.
3 CASE TEMPERATURE (T) = 25° C
300 SWEEP MEASUREMENT:
o 2 SWEEP FREQUENCY = 60 Hz
2 s X SWEEP WAVEFORM =HALF SINE WAVE
o 1.6
w pd 7 h
5 y.av 1.4
o i
Z 20 =1.2
] = I
2 , |
2 -t
% 15 D O.IB
g . ‘:_ =-0.6
|
-
8 ms .4
.
5 BASE MILLIAMPERES
11
[
11
0 5 10 15 20 25

COLLECTOR-TO-EMITTER VOLTS (Veg)

Fig.3 - Collector Characteristics.

COMMON -EMITTER CIRCUIT, BASE INPUT

CASE TEMPERATURE (T) = 25°C

COLLECTOR TO EMITTER VOLTS (Veg) =1

SWEEP MEASUREMENT:

SWEEP FREQUENCY = 60 Hz
SWEEP WAVEFORM = HALF SINE WAVE

1000

6

4

STATIC FORWARD CURRENT—
TRANSFER RATIO (hpg)

I 2 4 10 4

Fig.5 - Static Beta Characteristic.

|
COLLECTOR MILLIAMPERES (I

EMITTER CONNECTED 1O GUARD TERMINAL]
AMBIENT TEMPERATURE (Tp)=25°C
FREQUENCY (f)=1 MHz

R RRENT (TF)=0

25

n
o

a

[

CAPACITANCE (C ) — pF
o

HHHHHHH{COMMON-EMITTER CIRCUIT,
SERRRRSACE E INPUT.
ERES (Lg! T+ CASE TEMPERATURE (T, )=25°C
\caoh‘*g_ 20 | SWEEP MEASUREMENT:
o> st WS \A 1" SWEEP FREQUENCY = 60 Hz
oo Bl FEFTTH SWEEP WAVEFORM-=HALF
m 4 L] =i '\20 T
4 =TT 00
w - \OV
a = |
3 2 = [
S - T
3 = i 80
T = ] aul
g == 5 60
8 T
- T
T == 140
o
)i
& L1
204
.
.l 0
° 10 20
COLLECTOR-TO-EMITTER VOLTS (Vgg)
92CsS 13821
Fig.2 - Collector Characteristics.
COMMON—-EMITTER CIRCUIT, BASE INPUT,
AMBIENT TEMPERATURE (Tp) = 25° C
COLLECTOR-TO—EMITTER VOLTS (Vge) = 12
1005 7
1.}[ €
— 4
(8]
H
S /
1]
&
10
‘%’ )
s 6
3 4
2
2 2
[+ 4
[}
5
g s a
a3 4
o
2
ol //
04 045 05 055 Y 065
BASE-TO-EMITTER VOLTS (Vgg)
92CS~12383RI
Fig.4 - Transfer Characteristic.
3-TERMINAL MEASUREMENT
AMBIENT TEMPERATURE (Tp) = 25°C
FREQUENCY (f) = | MH2
I
10
8
% 9 ~ ] 10
a5
@
uss
ug
d0
Py
Rz’ -
S5
OX 6
wa
5| o
o 5
) 5 0 20
EMITTER MILLIAMPERES (Ig)
92CS-14052

Fig.6 - Feedback Capacitance Characteristics.

COLLECTOR-TO-BASE FEEDBACK

0 10 20

COLLECTOR-TO-BASE VOLTS (V¢g)

Fig.7 - Feedback Capacitance Characteristic.
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TYPICAL CHARACTERISTICS FOR 40458 and 40459.

COMMON-EMITTER CIRCUIT, BASE INPUT. FREQUENCY (f) = 50 MHz COMMON-EMITTER CIRCUIT, BASE INPUT)|
AMBIENT TEMPERATURE (Ta) = 25°C L AMBIENT TEMPERATURE (Tp) = 25°C
300 E~ R

n

0

o
\

Y
N >
3 8
f-L L~ >y lo /
- Veg*IO Vi . /
5200 - 5 /
8 ] $ os 7
x 1 &
a |50 -
I /V = )
: 2 oo
Z 100 . 27
a 7 o I AL
z / T TC=I0/l§//
@ 6 o7 S
| L~
L 50 < n
: g
(U] //
0 08 )/
4 € 2 4 «~ 6 4 6 8 4 3 2 4 5
I 10 100 10 100 000
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (I¢)
92CS—14054 92CS~14045
Fig.8 - Gain-Bandwidth Product Characteristics. Fig.9 - VBE(sat) Characteristics.

COMMON-EMITTER CIRCUIT, BASE INPUT.
y BASE | COMMON-EMITTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (Ta) = 26°C AMBIENT TEMPERATURE (Ta) = 25°C
=10,
= 600
: \
T“ v
= 4 4 500
5 % 2
2 400
S /J 7' | N
o —~
w Ic g N
bE 0.é EE:ZO P #+ 300 \
5 6 e S N
e . - oS DY
3 3 K N I
=4 ! U
g e € 100 , 8 .
< = ™ L1
2 N~
S ool o 10
o °° o 100 * 000 : 4
I
10 100 1000
COLLECTOR MILLIAMPERES (I¢) 9265 —14047 COLLECTOR MILLIAMPERES (I¢)
92CS-14049
Fig.10 - VcEg(sat) Characteristics. Fig.11 - “Turn-On" Time Characteristics.
COMMON-EMITTER CIRCUIT, BASE INPUT.
: BASE_INPUT. COMMON-EMITTER CIRCUIT, BASE _INPUT.
AMBIENT TEMPERATURE (Ta) = 25°C SBIENT TEMPERATURE (Tal = 25
240 500
200\ 800
\ H]
o I 700
1 160 N\ = N
3 N\ Beoo AN
B N z AN
W \
£ 120\ N Z 500 c
= } \ P N E-B-=|o
—\ w N
N
3 g0 AN & 400 T~
a h '
& N z 20
N I S 300
40 NN T 20
N L 200
0 10 100
10 ) 100 ) 1000 : ]
00 1000
COLLECTOR MILLIAMPERES (I¢) 10 !
_ COLLECTOR MILLIAMPERES (I¢)
92CS—14057 4 928~ 14050
Fig.12 - Delay Time Characteristics. Fig.13 - “Turn-Off" Time Characteristics.



40458, 40459

0
Vout
o 240 Q
AN
Vin \. Py §|oo
(SEE NOTE)
80

10 10

It \l

LAY n l)

- veg”" - Vee=+15V
92CS-14127

Note: Vin rise time < 1 ns, pulse width > 100 ns, duty factor <0.02.
Resistance values in ohms, Capacitance values in uF.

* For ton Test VBB =-2 V
For toff Test VBB = +5.6 V

TURN-ON TIME

6.4V

Q =RCA-40458 or 40459.

TURN-OFF TIME

o

Vout
92C€s-14058
ton =13+t
toff = ts + tf

Fig.1 - Turn-On and Turn-Off Time Test Circuit and Waveforms for 40458 and 40459.

SWITCHING CHARACTERISTICS AT T, = 25°C
(Measured in Test Circuit Shown in Fig1)

TEST CONDITIONS MAX. VALUES
.Off' u n u ” uon" n n
Base-to- Turn-On On Base-to- Turn-Off Types
Characteristics | Symbols | Emitter Base Collector | Epitter Base 40458
Current Current Current and
Voltage Voltage 10859
Vg (off) ls ) l Vg (on) I‘32
v mA mA \' mA ns
Tum-On-Time fon
Delay Time ty -2 15 150 - - 25
Rise Time tr -2 15 150 - - 50
Turn-Off-Time toff
Storage Time ts - - 150 5.6 -15 500
Fall Time ts - - 150 5.6 -15 75
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ﬁ%’g{g’f?’g}}%&%}%"'{fjﬁsgsigput OPERATING CONSIDERATIONS
% RCA-40458 and 40459 should not be connected into
700N\ or disconnected from circuits with the power on because
2 N high transient currents may cause permanent damage to
L 600 N the transistors.
£ NN . -
2 500 AN In both the 40458 and 40459 the collector is con-
w NN - nected to the case. Consequently, in applications
§4oo ™ :\ -I—g='° where the collectors of these transistors are operated at
% ™ voltages above or below ground potential suitable pre-
20 ~~— .
300 20 cautions should be observed.
\
200
10 ff %00 ) 1000
COLLECTOR MILLIAMPERES (I¢)
92CS- 14056
Fig.14 - Storage Time Characteristics. DIMENSIONAL OUTLINE
40459
'342D|A4
.05|—-] . 22 ‘l
DIMENSIONAL OUTLINE
40458 STk
240 $3g DA 641
—* 226 DIA. [+ : 1609
L G 1 N
a8 78
il I
.030 .030
5 MAX. 5 MAX.
MIN. 3 LEADS MIN. 3 LEADS
4 [00—gow L 00— 2gom

NSULATION INSULATION

N \( 100 DIA. N 100DIA.
.046 : .048 Z
.036 238 '8‘3‘2 028
92Cs-13720R! ' 92Cs-13719RI
Dimensions in Inches Dimensions in Inches

TERMINAL DIAGRAM
40458, 40459

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector, Case
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"~ RCA SILICON “M0S”

(INSULATED-GATE FIELD-EFFECT) TRANSISTORS

40460

Fﬁé N?. 23] J

RCA 40460* is a silicon, N-channel, depletion-
type MOS® (insulated full-gate field effect) transistor
primarily designed for chopper applications at frequen-
cies up to 60 MHz. The 40460 is also useful in
multiplex applications.

The insulated gate provides a very high value of
input resistance (1014 ohms typ.) which is relatively
insensitive to temperature and is independent of gate-
bias conditions (positive, negative, or zero bias). The
40460 also features low input capacitance (4 pico-
farads typ.) and zero inherent offset voltage.

This device features a gate metallization that
covers the entire source-to-drain channel for added
long-term stability. The full gate construction also
allows the drain and source to be interchanged for
symmetrical chopper applications.

The 40460 is hermetically sealed in the standard,
4-lead, JEDEC TO-72 package.

* Formerly Dev. No. TA2701.
é Metal-Oxide Semiconductor.

Maximum Ratings, Absolute-Maximum Values:
(Substrate connected to source unless otherwise specified)

DRAIN-TO-SOURCE VOLTAGE, Vps* 22 max. v
DRAIN-TO-SUBSTRATE VOLTAGE, +95

VDBt vt vvvenenneeennennnnn .0.3 max. \Y
SOURCE-TO-SUBSTRATE VOLTAGE, +95

VEB t v vt eeie it iiiii .0.3 Mmax. \Y%
DC GATE-TO-SOURCE VOLTAGE,

VES t vttt ti it 10 max. \Y
PEAK GATE-TO-SOURCE VOLTAGE,

VOS +tteeeecsetotsanaanas 125 max. A%
DRAIN CURRENT, Ip. . v e v v v vt n Limited by Dissipation

TRANSISTOR DISSIPATION, Pr:
At ambient temperatures

from 65t0 +1259C . . . v e v v v v v oL 150 max. mW
AMBIENT TEMPERATURE RANGE:

StOrage o o v v e v v e vt et encenan -65 to +150 max. °C

Operating. « v o o ot oo e aveenean -65 to +125 max. C
LEAD TEMPERATURE (During

Soldering):

At distances 2 1/32 inch from

seating surface for 10 seconds max.. 265 max. °c

A Substrate connected to drain.

For negative chopper-input levels greater than 0.3 volt
peak, the substrate must be returned to a negative
dc supply.

SILICON MOS TRANSISTOR-
N-Channel

Depletion Type Il

For Critical Chopper Applications
and Multiplex Service
up to 60 MHz:

in Military Communications, Navigation,
and Instrumentation Equipment

in Industrial Instrumentation
and Control Circuits

FEATURES

® zero offset voltage

® high “off” resistance

Rgs(off) = 1010 O typ.

® low “on” resistance

Rds(on) = 240 Q typ. (Vgs = 0 V)

® |ow input capacitance
Ciss = 4 pF typ.

® symmetrical configuration—
permits interchangeability of drain and source

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patentrights of RCA.

RADIO CORPORATION OF AMERICA  Tredemerkls) ® Resisiered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.

40460  10-66

Marcal(s) Regis!rcd.c(s)
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40460

ELECTRICAL CHARACTERISTICS: At Ty = 25°C, Unless Otherwise Specified. Substrate Connected to Source.

LIMITS
CHARACTERISTIC SYMBOL CONDITIONS ) UNITS
Min. | Typ. | Max.
Forward Transconductance gfs Vps =12V, Vgs =0, f=1kHz - | 3500 wimho
Drain Current Ipss | Vps=12V,Vgs=0 - 9 mA
Vps =0, Vgg = 10V -
Gate-Leakage Current lgsS _ oc0 0.1 | 10 pA
Vps =0, Vgs = 0V, Tp = 125°C - 20 200 pA
Small-Signal, Short-Circuit, Input Capacitance Ciss | VDS=0,Vgg=-6V, f=0.1-1MHz - 4 5 pF
Smatl-Signal, Short-Circuit, Reverse c Ve =0 =6V f=0.1-1MHz Y IRY
Transfer Capacitance rss ps =0, Vas ,f=0.1-1MH . . pF
UMy . . V =0 V =+10 f'—'lkHZ - 90 Q
-to- Rpe(on DS 1 VGS '
On” Drain-to-Source Resistance ps(on) VDS - 0. Vgs = 0, Tp = 125%C, = Lkz| - | 350 O
Cutoff (Drain-to-Source) Current I ps(off) Vps =1V, Vgg=-10V 0 - [ 0105 ] nA
Vps=1V,Vgs=-10V, Ta =125°C - 0.1 | 05 vA
Offset Voltage Vo Vps =0, Vgs = 10V - 0* - Vv
* In measurements of Offset Voltage, thermocouple effects and con-
tacfj ) poten;izils .in th?t ?ee:llsureme% setuprmay gaug: ;E;?:foucsj
T ings o microvo [ more. ese errors m 1ze
promilialia, Ul l;)eyatheguse of solder having a low thermal e.m.f., such as Leeds &
A Northrup No.107-1.0.1, or equivalent.
e
t
mi <
I
T X
;‘
€
8 I
‘?é
‘(Z @
SH (._D§
-
S
MM A i A 1 ] HHHHH Y é
é SUBSTRATE CONNECTED TO SOURCE.
L2 &z AMBIENT TEMPERATURE (Tp)=25°C
M i -3
0k =)
2
; -~ 2
b(sv N %
1 o
) S.l704 3? y a =20 :
> 3% vgs=-3405
-0k A -1 o
HH —-5OFFHH R
o 0 [e} ) (=] © (<) -60 -40 -20 o] 20 40 60
” © ORAIN MILLIAMPERES (1p) DRAIN-TO~SOURCE MILLIVOLTS (Vpg)
92CS-13888RI

92SM 2447 R2

Fig.1 - Drain current vs..drain-to-source voltage.

Fig.2 - Low-level drain current vs.
drain-to-source voltage.
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TYPICAL CHARACTERISTICS FOR RCA-40460

SUBSTRATE GROUNDED TO SOURCE.
AMBIENT TEMPERATURE (Tp)=25°C
DRAIN-TO-SOURCE VOLTS (Vpg)=|
~
10 \.
i}
1
\
n
109 V
==
L |
T
1
o |
[}
|
D
'3
~ .
10
Q
Z
<t
=
(2]
@
&
oo
Q
['4
2
o
Q
o
=
210>
<<
'
o
o
[=
5
10%
102
\
A
N\
AN
102
10'
26 -8 -6 -4 -2 0 2 6 8 10

4
GATE-TO-SOURCE VOLTS (VGS)
925M-2339R2

Fig.3 - Static drain-to-source resistance vs.
gate-to-source voltage.

SUBSTRATE CONNECTED TO SOURCE
AMBIENT TEMPERATURE (TA) = 25°C
FREQUENCY (f) = 1 MHz

: ]

I T
DRAII:I-TO-SQURCE VOLTS
15 - t

=
=]

2
u

=Y

7 1

o =15

0.5

FEEDBACK CAPACITANCE (Cygs) — pF

0.1

-6 5 -4 -3 -2 -1 0 1 2
GATE-TO-SOURCE VOLTS (Vgg)

9288-2512R2

Fig.4 - Gate-to-drain capacitance vs.
gate-to-source voltage.

HANDLING AND OPERATING CONSIDERATIONS
CAUTION

These devices, like conventional (bipolar) high-
frequency silicon transistors, are susceptible to the
detrimental effects of high-potential electrostatic dis-
charges applied to their input terminals.

The polystyrene insulating snow, commonly used
as a convenient carrying tray for semiconductor de-
vices, can acquire high static charges and should not
be used unless it has been specially treated to make
it electrically conductive (R < 10 k()/in3).

To avoid the possibility of subjecting these de-
vices to high ac voltages that may be present on the
tips of soldering irons, some means for grounding these
tips should be provided.

RCA 40460 should never be inserted in or removed
from circuits with the power on because transient

voltages may permanently damage the device. AC-
operated power supplies for the 40460 should also have
provision for suppression of transients during turn-on
and turn-off. If such suppression is not provided, the
following procedure should be used in applying power
to the 40460.

1 - Before inserting the 40460 in the equipment turn
ac line switch on and reduce the dc output of the power
supply to zero.

2 - Insert the 40460.
3 - Increase the dc supply voltage to the desired
value.

This procedure should be reversed when the 40460
is taken out of the equipment.

-3-
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DIMENSIONAL OUTLINE
JEDEC TO-72

230 MAX.

209 MIN.
DIA.
195 MAX,
178 MIN.
DIA.
.210 MAX,
170 MIN.
4 iSEATING PLANE

f UUU T 030 Mmax.

500 MIN. 4 LEADS
+.002
u I] 017 oo DIA.
(NOTE 1)

TAB
D e 2
. . “<~NOTE 4
036 MIN.
92Cs-12817

Dimensions in Inches

Note 1: The specified lead diameter applies in the zone be-
tween 0.050"and 0.250 " from the seating plane. From 0.250"
to the end of the lead a maximum diameter of 0.021"is held.
QOutside of these zones, the lead diameter is not controlled.

Note 2: Maximum diameter leads at a gauging plane 0.054" +
0.001" - 0.000" below seating plane to be within 0.007 " of
their true location relative to max. width tab and to the
maximum 0,230" diameter measured with a suitable gauge.
When gauge is not used, measurement will be made at seat-
ing plane.

Note 3: For visual orientation only.

Note 4: Tab length to be 0.028" minimum, 0.048" maximum,
and will be determined by subtracting diameter A from di-
mension B.

TERMINAL DIAGRAM

Lead 1 - Source
Lead 2 - Insulated Gate

Lead 3 - Drain

Lead 4 - Bulk (Substrate)
and Case
- 4.

40460




o suo o
(INSULATED-GATE FIELD-EFFECT) TRANSISTORS

RCA 40461* is a silicon, N-channel, depletion-type I
MOSt (insulated-gate field-effect) general purpose tran- 8". cﬂN Mﬂs TRANSIST“R_
sistor especially suited for audio and wideband-amplifier
applications up to 60 MHz. The insulated gate provides N_Cha““el g
a very high input resistance (1014 ( typ.) which is iac{
relatively insensitive to temperature and is independent '

of gate-bias conditions (positive, negative, or zero nepletion Type

bias). The 40161 has a high transconductance and a low
value of input capacitance (4 pF typ.). JEDEC

This unit also features a gate metallization that Fm‘ A“din’ Wide.Band’ and Tuned

completely covers the source-drain channel to provide

added long-term stability. The 40461 is hermetically  AMplifier Applications up to 60 MHz

sealed in the 4-lead JEDEC TO-72 package. . . L L
in Military Communications, Navigation,
and Instrumentation

in Mobile and Fixed Communication
Equipment

* Formerly Dev. No. TA2769.

T Metal-Oxide-Semiconductor.

N Maximum Ratings, Absolute-Maximum Values: . . .
{ i R in Industrial Instrumentation
- ubstrate connected to source unless otherwise specified) R .
DRAIN-TO-SOURCE VOLTAGE, Vps . . . . 25 max. V and Control Circuits
DRAIN-TO-SUBSTRATE VOLTAGE, VpB . . ogmax. V
SOURCE-TO-SUBSTRATE VOLTAGE, +90 FEATURES
VSB ......................... -0 3max. A% .
) ® high input resistance
DC GATE-TO-SOURCE VOLTAGE, Vgs . . 110 max. v RGs = 1014 typical

PEAK GATE-TO-SOURCE VOLTAGE, vgg 2B max. Vg high forward transconductance

DRAIN CURRENT, I . ... ....... Limited by Dissipation 9¢s (Ip = 4 mA, £= 1kHz) = 2500 umho typ.
TRANSISTOR DISSIPATION, Pr: ® low input capacitance

At ambient temperatures Ciss = 4 pF typ.

from-65to +125°C. .. ... ... ...... 150 max. mW

® high power gain

AMBIENT TEMPERATURE RANGE: . Gps = 14 dB fypicul at 60 MHz

Storage. . . vt oo v ottt -65 to +150 “C . .

ODErating « « o v oo v vee e 65 to +125 °c @ low noise figure

NF = 5.9 dB typ. ot 60 MHz
LEAD TEMPERATURE (During Soldering):

At distances > 1/32 inch from seating o o low gate leakage current
surface for 10 seconds max. . ........ 265 max. C IGSS = 0.1 pA typ.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor. for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

C

} — Trademark(s) ® Registered Printed in U.S.A.
RADIO CORPORATION OF AMERICA e e soner Vs
. ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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ELECTRICAL CHARACTERISTICS: At T, = 25°C Unless Otherwise Specified. Substrate Connected to Source

40461

LIMITS
CHARACTERISTICS SYMBOLS TEST CONDITIONS Units
Min. Typ. Max.

Vps =12 Vv, Vgs =0 - 3500 - pmho
Forward Transconductance g Vgg “12y) IDGS= AmA =1 kHz 1600 5200 N F o
Drain Current Ipss Vps =12V, vgs =0 4 9 14 mA

Vps =0, Vvgs =10V - 0.1 10 A
Gate Leakage Current Igss Vgg -0, v8§ Z510V, Ta = 125°C N 20 200 BA
Gate-to-Source Cutoff Voltage Vgs(off) Vps =12V, Ip =50 wA - -4.5 -6 \Y
Small-Signal, Short-Circuit, Input Capacitance Ciss Vps =12V, vgs =0, f =0.1-1 MHz - 4 5 pF
Small-Signal, Short-Circuit, _ _ -0 1
Reverse Transfer Capacitance Crss Vbs =12V, Vgs =0, f =0.1-1 MHz ) 0.9 1.2 PF
Output Resistance q Vps =12V, Ip =4 mA, f =1 kHz 9000 | 13,000 - Q
Power Gain Gps \B/VDVS——112|\>|/ Ip =4 mA, f =60 MHz - 14 - dB
Noise Figure NE | YRS 2N dD =4 mA, =60 Mz - 5.9 . dB
Equivalent Input Noise Voltage EN ?’951 -H12V Ip =4 mA, Rg =0, - 0.16 0.25 ;LV/\I f(Hz)

Cen E ek Vps =12V, Ip =4 mA, Rg =1 M() "

Noise Figure NF f =sl KHz g - 4 - dB

EN

* . . = =N
Noise Figure 10 loglo [ 1+ TKTBWRg

TYPICAL CHARACTERISTICS FOR RCA-40461

] where K = 1.38 x 10

<23

Rg = Generator resistance.

; T = Temperature in OKelvin; BW = Bandwidth in Hz;
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TYPICAL CHARACTERISTICS FOR RCA-40461

SUBSTRATE CONNECTED TO SOURCEL!
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Fig.3- Drain Current vs. Drain-to-Source Voltage

SUBSTRATE CONNECTED TO SOURCE
AMBIENT TEMPERATURE (Ta)=25°C
FREQUENCY (f)=1 kHz

DRAIN-TO-SOURCE VOLTS (Vpg)=I12
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Fig.4 - Transconductance vs. Drain Current
Connected to Source

HANDLING AND OPERATING CONSIDERATIONS
CAUTION

RCA-40461, like conventional (bipolar) high-fre quen-
cy silicon transistors, is susceptible to the detrimental
effects of high-potential electrostatic discharges applied
to its input terminals.

The polystyrene insulating snow, commonly used
as a convenient carrying tray for semiconductor devices,
can acquire high static charges and should not be used
unless it has been specially treated to make it electri-
cally conductive (R < 10 k(/in3).

To avoid the possibility of subjecting the 40461
to high ac voltages that may be present on the tips of
soldering irons, some means for grounding these tips
should be provided.

RCA-40461 should never be inserted in or removed
from circuits with the power on because transient voltages

may permanently damage the device. AC-operated power
supplies for the 40461 should also have provision for
suppression of transients during turn-on and turn-off.
If such suppression is not provided, the following pro-
cedure should be used in applying power to the 40461.

1 - Before inserting the 40461 in the equipment turn
ac line switch on and reduce the dc output of the

power supply to zero.
2 - Insert the 40461.
3 - Increase the dc supply voltage to the desired
value.

This procedure should be reversed when the 40461
is taken out of the equipment.

.3.
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DIMENSIONAL OUTLINE
JEDEC TO-72

230 MAX

200 MIN. [
DIA.
195 MAX.
178 MIN.
DIA.

—F

.210 MAX,
170 MIN.

A+ ¢ SEATING PLANE

T u U U 030 wmax.
500 MIN.

4 LEADS
+.
%ow Zo01 DIA.
(NOTE 1)

TAB
(NOTE 3) ( >/
046 MAX. £<-NOTE 4

036 MIN.

92Cs-i12817

Dimensions in Inches

NOTE 1: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
ZONE BETWEEN 0.050" AND 0.250" FROM THE SEATING PLANE.
FROM 0.250" TO THE END OF THE LEAD A MAXIMUM DIAMETER
OF 0.021" 1S HELD. OUTSIDE OF THESE ZONES, THE LEAD
DIAMETER IS NOT CONTROLLED.

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE
0.054" + 0.001"- 0.000" BELOW SEATING PLANE TO BE WITHIN
0.007" OF THEIR TRUE LOCATION RELATIVE TO MAX. WIDTH
TAB AND TO THE MAXIMUM 0.230" DIAMETER MEASURED WITH
A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASURE-
MENT WILL BE MADE AT SEATING PLANE.

NOTE 3: FOR VISUAL ORIENTATION ONLY.
NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM, 0.048" MAXIMUM,

AND WILL BE DETERMINED BY SUBTRACTING DIAMETER A
FROM DIMENSION B.

TERMINAL DIAGRAM

Lead 1 —-Source Lead 3 - Drain
Lead 2 - Insulated Gate Lead 4 - Bulk (Substrate)
and Case

40461



RCA AF TRANSISTORS

#i:|§ No.’ 22“ |

RCA-40462* is an alloy-junction power transistor
of the germanium pnp type, intended primarily for
use in high-fidelity amplifiers and other large-
signal af-amplifier applications. The 40462 features
high collector-current and dissipation capabilities,
and exceptional linearity of characteristics over
1ts full range of collector current. Itis similar
to RCA-2N2869/2N301, but has the advantages of a
higher gain-bandwidth product (600 kHz typ.), and
the ability toidleatlower currents with low cross-
over distortion.

When used withRCA-2N2613 low-noise transistors
in low-level stages and RCA-2N2614 transistors in
intermediate-level and driver stages, the 40462
makes possible thedesign of economical high- fideli-
ty amplifier systems having high power output, low
distortion, and wide frequency response.

The 40462 is particularly desirable for use in
class B amplifier service in push-pull circuit ar-
rangements. In a'single-ended push-pull" amplifier
circuit of the type shown in Fig.2, using direct
coupling to a4-() speaker load, a pair of RCA-40462
transistors candeliver up to 15 W output with sine-
wave signal input,or25 W music-power output?, with
less than 5 per cent total harmonic distortion and
a power gain of 25 dB.

The 40462 is hermetically sealed in a JEDEC
TO-3 package.

* Formerly Dev. No.TA2672.
a EIA Standard No.RS234, Section 2.1.2.1.
b Measured at center of seating surface.

Maximum Ratings, 4bsolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, Vcpg. . . . -40 max. V
COLLECTOR-TO-EMITTER VOLTAGE, Vcgo - - -40 max. V
EMITTER- TO- BASE VOLTAGE, Vgpo. . . . . -a max. V
COLLECTOR CURRENT, Ic. . . . « +« . . . -5 max. A
BASE CURRENT, IR . . . . . . . . . . . -1 max. A
TRANSISTOR DISSIPATION, Pt:

At Mounting-Flange% up to 812 C . . . 12.5 max. W

Temperatures above 818 C . . . See Fig.l

TEMPERATURE RANGE:
Storage and operating (Junction) . . .-65to+100 °C
PIN TEMPERATURE (During soldering):

At distances> 1/32 inch from seating
surface for 10 seconds max. . . . . 255 max. °C

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patentrights of RCA.

GERMANIUM
P-N-P POWER
TRANSISTOR

JEDEC TO-3

For AF Power-Amplifier and other
Large-Signal Applications in Commercial,
Industrial, and Military Equipment

FEATURES

® high collector-current capability—

Ic = -5 A max.

® high gain-bandwidth product—

fr = 600 kHz typ

® high dissipation capability—
Pr = 12.5 W max.
temperatures to 81° ¢

at mounting flange

® exceptionally lowidling current with low
crossover distortion

® beta substantially constant over entire
range of collector current

® hermetically sealed JEDEC TO0-3 package

125

-
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A

MAXIMUM TRANSISTOR DISSIPATION (PT)—WATTS

O]

=75 -50 -25 0
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50 7% 100

MOUNTING—FLANGE TEMPERATURE (Tpyp)—°C

92CS-1249t

Fig. | - Rating chart

RADIO CORPORATION OF AMERICA Trademark(s) ® Registered
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File No. 220 40462
ELECTRICAL CHARACTERISTICS, at a Mounting Flange Temperature, Typ® of 25°C
TEST CONDITIONS LIMITS
ol 1octor{ ol Jact pe % .| Bacerto
. ectom Lol 1ector-1cs] Jector| Emitter| Base-to- .
Characteristic Symbols | to-Base |to-Emitter Emitter TYPE Units
reties Y Voltage | Voltage | Current |Currentip istance 4062
Vs Vee le Ie Rpe
v v A mA Q Min.| Typ. |Max.
Collector-to-Base Breakdown
Vol tage BVego -0.005 0 =40 - - v
Collector-to-Emitter Break- _ _ o
down Vol tage BVeER 0.6 68 40 v
Emi tter-to-Base Breakdown _ _ - _
Vol tage BVego 0 2 5 v
Collector-to-Emitter t = -0. - - | v
Saturation Voltage Veg(sat) 5 = -0-5A
Collector-Cutoff Current |CBO -30 0 - - |-0.5] mA
Saturation Collector-Cutoff
current ICBo( Sat) -0-5 O - - -0- I mA
Static Forward-Current
Transfer Ratio heg -2 -1 50 | 90 | - |—
Base-to-Emitter Vol tage VBE -10 -0.05 - |-0.19) - v
Thermal-Resi stance 0
(Junction-to-case) ¢ ol B RO v
Gain-Bandwidth Product fT 5 -0.5 - | 600 | - | kHz
® Measured at center of seating surface.
Vee
+
Typical Operation of RCA-U0462 in the "Single- vee
Ended Push-Pull" Class B AF-Amplifier Circuit +9
Shown in Fig.2: DRIVER
. STAGE
For a Mounting-Flange Temperature of 25°C Q
3
DC Collector Supply Voltages (Vcc)a e 18 Vv T % RCA
Zero-Signal DC Collector Current . -12 mA ! 40462
Zero-Signal Base-Bias Voltage. -0.15 Vv E
Peak Collector Current . . -2.8 A * { 2
Maximum-Signal DC Collector Current . -1 A Ra Re
Input Impedance of Stage (per base) . 32 0 %
Load Impedance (Speaker Voice Coil). . . 4 0 92CS-1412! _
Pow§r Gai? . e e e e e 25 dB Ry, R3. Cou70 O+ 10%, 1w
Maximum-Signal Power Output. . . . . . . 15w Ry, Ry. . 3.9 0+ 10%, 0.5 W
ToFal Harmonic Distortion at Maximum- Rs, Rg. o L 0.33 0+ 10%, 0.5 W
Signal Power Output . . . . . . . . . . 5 % S Ker: Vol coil | d e
Maximum Collector Dissipation (per peaker: Votce tol mpedance .
transistor) under worst-case conditions. 7.5 W . ) . S .
. . T: Driver Transformer. Primary-winding impedance,
EIA Music Power Output Rating . . . . . 25 W current=carrying capacity, and dc resistance de-

2 The data shown are for a dc collector supply having
b 10 per cent regulation. o

EIA Standard No.RS234, Section 2.1.2.1.

termined by large-signal characteristicsof driver
stage, secondary windin&s bifilar wound, impedance
of each winding = 100 1.

Fig.2- Single-ended push<pull class B
AF amplifier circuit.
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TYPICAL CHARACTERISTICS
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Fig.3 = Collector characteristics

COMMON -EMITTER CIRCUIT, BASE INPUT.
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Fig.5 - Transfer characteristic

COoM
MOuU

COLLECTOR-TO-EMITTER VOLTS (Vcg)=—-2

MON -EMITTER CIRCUIT, BASE INPUT.

NTING -FLANGE TEMPERATURE (TmF)=25°C

T LT

Tt

it

COLLECTOR AMPERES (I¢)

_5
Bl

-3

-2

(o] =20 -40 -60 -80 -100 -120
BASE MILLIAMPERES (Ig)

92CS-13985

Fig.7 -Current-transfer characteristic

COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING-FLANGE TEMPERATURE (Tpmf)=25°C
COLLECTOR-TO-EMITTER VOLTS (Vcg)= -2
FHEHE 2
“@ -80| ]
-
"
w
i
W -60 |
=
2
35 In 4
2 it
S -40
= 3
9]
<
o
-20
0 -02 -04 -06 -08 -l
BASE-TO-EMITTER VOLTS (Vgg)
92CS-13983
Fig.4 - Input characteristic
COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING -FLANGE TEMPERATURE (TpmF)=25°C
COLLECTOR-TO-EMITTER VOLTS (Vcg)=-2
IR : 1 :
-5 it g
ey -4 y gugs)
=] F A
(23 o BEuRGR ]
&
o -3 T
o SAEARgAnEEN HH
< H
<
14
S -2
o
w
-
-
o
o
1 1\ 1
[ -02 -04 -06 -08 -l
BASE -TO-EMITTER VOLTS (Vgg)
92CS-13982

Fig.6 - Transfer characteristic
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40462

OPERATING CONSIDERATIONS

Because the metal shell of this tran-

sistor operates at the collector voltage,

consideration should be given to the possi-
bility of shock hazard if the shell is to
operate at a voltage appreciably above or
below ground potential. In such cases,
suitable precautionary measures should be
taken.

The 40462 should not be connected into
or disconnected from circuits with the
power on because high transient currents
may cause permanent damage to the transistor.

This transistor can be installed in
commercially available sockets. Electrical
connection to the base and emitter pins
may also be made by soldering directly to
these pins. Such connections may be soldered
to the pins close to the pin seals provided
care 1s taken to conduct excessive heat

MOUNTING FLANGE
(COLLECTOR)

S RE CHASSIS
(HEAT SINK)
¢ o

A 77777777777

SPRING - TYPE | =
LOCK WASHER
FIBER

INSULATOR
WASHER
LUG AND
CONNECTING T
WIRE
/& o7
d NUT
NOTE |: 0.002"™ MICA INSULATOR OR ANODIZED ALUMINUM

INSULATOR (DRILLED OR PUNCHED WITH BURRS REMOVED).
NOTE 2: REMOVE BURRS FROM CHASS!IS HOLES.

Fig.9 - Suggested mounting arrangement

Mounting hardware for RCA-40462 is available fromRCA
Distributors under the following RCA Part Numbers:

ITEM RCA PART No.
Mica Insulator 495320
Nylon Insulating Washer (2) 195334-7

insulators are also available from Reliance
Mica Co., 341-351 39th St., Brooklyn, N.Y. 10032,
United Mineral & Chemical Corp., 16 Hudson St.

N.Y., N.Y. 10014, and other suppliers of similar
components.

Insulating shoulder washers are also available from
Contour Plastics, Minneapolis, Minn. and other
suppliers of similar components.

Sockets for RCA-4OU62 and other semiconductor
devices utilizing the JEDEC TO0-3 package are made
by several manufacturers, and are generally availa—
ble from electronic parts distributors.

Mica

away from the seals. Otherwise the heat of
the soldering operation will crack the pin
seals and damage the transistor.

It isessential that themounting flange
which serves as the collector terminal be
securely fastened to aheat sink, which may
be the equipment chassis. Under nocircun-
stances, however, should the mounting flange
be soldered to the heat sink or chasstis
because the heat of the soldering operation
will permanently damage the transistor.

The mounting-flange temperature of the
40462 will be higher than the ambient
(free-air) temperature by an amount which
depends on the heat sink used. The heat
sink must have sufficient thermal capacity
to assure that the heat dissipated in the
heat sink itself does not raise the transistor-
mounting-flange temperature above the design value.

DIMENS IONAL OUTLINE

875 MAX. —>
DIA.

f

450
250C l
[ ] SeaTiNG PLANE
.312 MIN. B 135 MAX.
) A
1197
1177
o5
225
205 l%ﬁfﬁnsa
(SEE NOTE 1)
188 R. MAX.
BOTH ENDS

s
(ﬁsmnsn}
¥

2 MOUNTING HOLES
1ol o,

525 R. MAX
. . 2 PINS
Dimensions In Inches 8§SMA« 02¢s-1852
NOTE I: THESE DIMENSIS)NS SHOULD BEMEASURgD AT
POINTS .050" {1.270 MM) T0.055" (1.397 MM) BE-
LOW SEATING PLANE. WHEN GAUGE IS NOT USED,
MEASUREMENT WILL BE MADE AT SEATING PLANE.
NOTE 2: Tw0O LEADS.
For RCA-40462
Mounting-Flange Thickness (A) = 0.050" max.
. 0.440" min.
Pin Length (8) = {0: 430" hax:
Seated Height (C) = 0.325" max.
TERMINAL CONNECTIONS
(FLANGE) Pin 1- Base
Pin 2—Emitter
Mounting Flange —
Collector, Case

-4 -




RCA PUWER TRANSISTORS

0464
40485
40466

jFile: No: 231

RCA-40464, 40465, and 40466* are epitaxial-base
power transistors of the silicon npn type, intended
primarily for use in high-fidelity amplifiers and other
af amplifiers which are required to deliver relatively
large power outputs with low distortion, over wide
frequency ranges.

The 40465 and 40466 are especially useful in
conjunction with Types 2N2147 and 2N2148 germanium
pnp drift-field power transistors in complementary-
symmetry af power-output stages. Such combinations
can provide typical music-power outputs** of up to 50
watts directly to speaker loads in economical line-

operated amplifier circuits of the types shown in Figs.2
and 3.

All three devices are extremely useful for class A
power-amplifier service because of their ability to sus-
tain high currents at high collector voltages.

Features of the 40464, 40465, and 40466 which
make them desirable for af power-amplifier applications
include high voltage, current, and dissipation ratings,
linearity of beta over a wide range of collector current,
and a high gain-bandwidth product (fT = 5 MHz typ.)
which makes it possible to achieve extended high-fre-
quency response (flat to 20 kHz) in economical circuit
designs.

RCA~40464, 40465, and 40466 are hermetically
sealed devices, utilizing the JEDEC TO-3 package,

and have a maximum operating-temperature capability
of 150°C.

* Formerly Dev. Nos.TA7083, TA2577A, and TA2577D, respectively.
%% EIA Standard RS-234, Section 2,1.2.1.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, VCRO -

COLLECTOR-TO-EMITTER
VOLTAGE, VOEQ ++ v ooononnnnans

EMITTER-TO-BASE VOLTAGE, VEBO- - - -
COLLECTOR CURRENT, I
TRANSISTOR DISSIPATION, Pr:
At mounting-flange ) up to 70°C. ... ...
temperatures*** 2 above 70°C
TEMPERATURE RANGE:
Storage and operating (junction). . .. ...
LEAD TEMPERATURE (During soldering):

At distances 2 1/16" from seating
surface for 10 seconds maximum. . . . ...

..........

......

#%% Measured at center of seating surface.

SILICON NPN
EPITAXIAL-

BASE
POWER TRANSISTORS

For High-Fidelity
Audio-Frequency-Amplifier Applications

FEATURES
RCA-40465, 40466:

®High static betas at high collector currents:
~ 150 min., 90 typ.atlc =2 A
hFE §70 min., 150 typ. at Ic =1 A
© 100-W Pulse-handling capability:
ls/b =4 Aat VCE =25V

RCA-40464, 40465, 40466:
o High gain-bandwidth product:
fT =5 MHz typ.
®High dissipation capabilities in breakdown region:

VCER(sus) =VCEQ forIc to 1.5 A, RBE >33 O
®Hermetically sealed JEDEC TO-3 metal packages

40464 40465 40466
35 40 50 max. V
35 40 50 max. V
4 4 4 max. V
5 5 5 max. A
40 40 40 max. W

Derate linearly at 0.5 W/°C

-65°C to +150°C

265 265 max. °C

RADIO CORPORATION OF AMERICA  Tedenarts @ sesivers
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.
Marca(s) Registradao(s)

40464, 40465, 40466  12-66




File No.237 40464, 40465, 40466

ELECTRICAL CHARACTERISTICS, at Tyg =25°C

TEST CONDITIONS LIMITS
DC DC DC
Collector- | Collector- | Emitter- Colll)ecctor B[z)age Err?iger RCA RCA RCA
iti to-Base | to-Emitter | to-Base .
Characteristics Symbols + \otage | Voltage | Voltage | Cument | Cuent | Curent 40464 40465 40466 Units
veB VeE Veg lc U e
v \ \ A A A Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
35 0 - - 102 - - - - - - mA
Collector-Cutoff Current IcBo 40 0 - - - - - 0.1 - - - mA
50 0 - - - -1 -1 -1 -1T-Tour]m
Emitter-Cutoff Current IEBO L5 0 - - 2.5 - - 2.5 - - 2.5 | mA
Collector-to-Emitter
Breakdown Voltage V(BRICEO 0.1 0 L3N B A N R B R . v
Emitter-to-Base
Breakdown Voltage V(BRIEBO 0 0.01 4 ) ) 4 ) ) 4 ) ) v
Collector-to-Emitter
Saturation Voltage Veg(sat) 2 0.2 - (0B - - |05 - - 105 - \
Collector-to-Emitter " - i A i 3 A A
Sustaining Voltage VCER(sUS) RBE =330 15 35 40 50 v
. 1 2 - 109 - - 109 - - 109 \
Base-to-Enitter Voltage | VBE i) 0.6 P ) B R 1 B R X v
Static Forward Current- h 1 40 | 80 - 70 | 150 - 70 | 150 - -
Transfer Ratio FE 1 2 30| 60 | 170 [ 50 | 90 | 170 | 50 [ 90 | 170 -
“Second-Breakdown” N
Collector Current Is/b % 25| - ) L ) bl ) A
Gain-Bandwidth Product T 6 0.5 2 5 - 3 5 - 3 5 . MHz
* CAUTION: The sustaining voltages Vcgo(sus) and VCER(suUs) A ) ) .
MUST NOT be measured on a curve tracer. These sustaining Is/b is defined as the current at which second breakdown occurs
voltages should be measured by means of the test circuit shown at a specified collector voltage with the emitter-base junction
in Fig.4. forward-biased for transistor operation in the active region.

CONTINUOUS_,  PULSED OPERATION UP TO Ty =70°C;
OPERATION /' /_PULSE DURATION = 50 ms MAX
5 S | G———
2 Tc MAXIN !
3
]
(2}
g e
w ]
z &
< (8
! S
S s .
- x
pu 4
8 8
(<]
2 I e ey
ol |o |9
3 I8 2
[0} P L
3 4 5 6 789

o 100

3 4 5 6 789 2
" COLLECTOR=TO-EMITTER VOLTS (VcE)

92C$~i4377

Fig.1 - Area of operation for 40464, 40465, and 40466.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patentrights of RCA.

-2-



40464, 40465, 40466 File No.237

120
nit 2 w At
T0 "B ANNN—1 TO"A
0
w

N
a
o O
*
3
\
A
— N\
]

+
TO =
PRE-AMP
SPKR
150 mv
RMS
L
oo O\_o— "A"(+37 V AT I =150 mA)
A 3A 360 MONO W (¥32VAT T=12 A)
SLOW-|T, —"B"(+30V)
BL%W 180,IW STEREO
Y
O TYPE ® Mounted on heat sink
120 v A Mounted on heat sink or pro-
AC L2500 uF 1000 pF_l*  vided with radiator flag having
[~ 40 v 30V T2 a thermal resistance of <40 °C/W

92CM-1378IRI

All resistance values are in ohms. All resistors are 0.5-watt unless otherwise specified.
Ti1: Better Coil & Transformer Co. Type 99P11, C. P. Electronics Type 9999, or equivalent.

Fig.2 - Typical ac-operated 20-watt (IHFM power output per channel) af amplifier using
RCA-40465 and RCA-2N2148 in complementary-symmetry output stage.

TYPICAL PERFORMANCE CHARACTERISTICS PER
CHANNEL OF AMPLIFIER CIRCUIT SHOWN IN FIG.2

LOAD IMPEDANCE

OHMS
4 8
EIA Power Output Rating . . ........... 20 15 W
Continuous Power Output
(THD = 1%,f=1kHz). ............ 15 10 W
Total Harmonic Distortion:

At 8 W Power Output, f=25 Hz...... 0.25 0.1 %
= lkHz...... 0.15 0.05% %
=20kHz...... 0.4 0.15 %

At 1 W Power Output, f= 1kHz...... 0.06* 0.05* %

Frequency Response . . ........ +0 dB, -3 dB, 13 Hz to 100 kHz
Hum and Noise — Input terminals open. . . . 90 dB below 10 W Output
Sensitivity. .. ... ..o L. 160 mV (rms) for 8 W Qutput
Input Resistance. . ................. 3300 Q

*Accuracy of measurement limited by generator distortion.
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®Mounted on Heat Sink.

*% Mounted on same Heat Sink as 40466 and 2N2147 by means of
RCA SA-2100 clip.

A Mounted on common 1-1/2" x 2-1/4" Aluminum Heat Sink by means
of RCA SA2100 clips which are bonded to Heat Sink with Ther-
mally Conductive, Electrically non-conductive adhesive such as
a Wakefield “Delta Bond 152" or equivalent.

92CM-14352

*T: Better Coil and Transformer Co. Type 99P25, CP Electronics

Type X10307, or equivalent. A commercial type, multi-voltage
power transformer such as TRIAD Type F-610 or equivalent may
be used, provided the transformer is connected to assure that the
secondary voltage does not exceed 33 VRMS to avoid damage to
circuit components. Use of this type of transformer may result
in a slight reduction in maximum power output, due to regulation
factors. Such transformers are available from most Electronic
Parts Distributors.

Fig.3 - Typical ac-operated 50-watt (IHFM power output per channel) amplifier using
RCA-40466 and RCA-2N2147 in complementary-symmetry output stage.

LOAD IMPEDANCE

OHMS
4 8
EIA Power Output Rating .. ........... 50 375 W
Continuous Power Output
(THD= 1%, f=1kHz). . ........... 30 25 W
Total Harmonic Distortion:

At 20W Power Qutput, f=25 Hz...... 0.18 0.11 %
= 1kHz.. 0.13 0.08 %
=20kHz ...... 0.22 0.15 %

At 1 W Power Output, f= 1kHz ...... 0.05* 0.05% %

Frequency Response .. ........ +0 dB, -3 dB, 10 Hz to 80 kHz
Hum and Noise — Input terminals open. ... 86 dB below 20 W Output
Sensitivity. . .. ... .. . L. 230 mV (rms) for 10 W Output
Input Resistance. . . ................ 2200 Q

*Accuracy of measurement limited by generator distortion.

TYPICAL PERFORMANCE CHARACTERISTICS PER

9

CHANNEL OF AMPLIFIER CIRCUIT SHOWN IN FIG.3
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