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GENERAL

INFORMATION

ALLEGRO MICROSYSTEMS, INC.

Allegro MicroSystems, Inc. specializes in the design, manufacture,
and marketing of advanced mixed-signal (analog + digital) integrated
circuits as well as a line of discrete transistors and diodes. Allegro,
formerly the Sprague Semiconductor Group, combines over 25 years
of semiconductor experience, over a decade of extensive merged-
technologies experience, and worldwide resources in design and
applications engineering, process technology, packaging, quality
control, manufacturing, and testing.

Allegro is a leading supplier of mixed-signal solutions and
emphasizes system-level ICs for original equipment manufacturers
that primarily serve the computer peripherals, automotive, consumer,
and industrial markets. Allegro’s strengths center on an excellent track
record in product quality and innovation, and a diversified base of major
OEM customers. The company’s reputation for quality spans both
product design and manufacturing. This reputation is evident in
preferred vendor/ship-to-stock programs. Allegro has received quality
awards from leading manufacturers worldwide, and is the only US IC
manufacturer to have received IECQ manufacturer’s approval.

Headquartered in Worcester, Massachusetts, Allegro currently
operates two wafer-fabrication plants in Worcester and Willow Grove,
Pennsylvania, as well as assembly/test operations in the Philippines.

Allegro’s product expertise in power ICs, signal processing ICs,
and sensor ICs—believed to be unique in the industry—is supported
by strong capabilities in bipolar, CMOS, and DMOS process technolo-
gies. Allegro can and does combine any two or all three of its product
disciplines (and/or process technologies) in a single monolithic chip
to deliver powerful system-level solutions.




GENERAL INFORMATION
ALLEGRO MICROSYSTEMS, INC.

Within the worldwide semiconductor market, Allegro has strategi-
cally positioned itself in the analog segment. Allegro primarily serves
the analog IC industry through the development, manufacture, and
marketing of a wide variety of complex products. The company empha-
sizes application-specific, market-driven products with high technology
content. These include bipolar, CMOS, and DMOS technologies, as
well as merged technologies such as BiCMOS (bipolar + CMOS), BCD
(bipolar + CMOS + DMOS), and DABIC (digital + analog + BiCMOS).

Analog ICs can generally be separated into three classifications:
sensor, signal processing, and power ICs. Sensors are analog ICs
which respond to physical phenomena and provide inputs to an
electronic system. Signal processing ICs represent a broad category
of analog ICs which accept, generate, or process an analog signal.
Power ICs are those products which act as the interface from an
electronic system back to the physical world. These products typically
operate at voltages and currents well in excess of those applied to
other parts of the electronic system due to their requirement to drive
motors, displays, solenoids, relays, lamps, and other devices.

At Allegro, original designs are emphasized, rather than second
source products, in order to command a higher value in the market-
place. Many of these original designs have ultimately become industry
standard products, such as the company’s popular Hall-effect switches
and power drivers.

Customers expect suppliers to add tangible value at a system level
because they need to maximize performance and speed time to market.
Applications, design, and technology consultation provided by IC
suppliers, therefore, become crucial, as does the working synergy
between the two design partners. Customers also need to feel confident
in their IC supplier’s ability to control the manufacturing and testing
processes, thereby ensuring quality, reliability, and consistent delivery.

Allegro is exceptionally positioned to serve each customer’s system
requirements with either application-specific custom products or a
broad spectrum of standard products. The measure of our success is
your total satisfaction.
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INFORMATION

DEFINITION OF TERMS

ABSOLUTE MAXIMUM RATINGS are limiting values of operation and
should not be exceeded under the worst conditions. These values are
chosen to provide acceptable serviceability of the device. The equip-
ment manufacturer should design so that initially, and throughout life,
no absolute maximum value is exceeded. If exceeded, even if the
device continues to operate, its life may be considerably shortened.

The absolute maximum output current ratings are the maximum
allowable under any condition. In application, output current will be
limited by number of outputs conducting, duty cycle and timing,
ambient temperature, heat sinking and/or forced cooling, and other heat
sources.

Under any set of conditions, the specified maximum junction
temperature (usually +150°C) should not be exceeded. In those
devices which include an internal thermal shutdown, fault conditions
which produce excessive junction temperature will activate device
thermal shutdown circuitry. These conditions can be tolerated, but
should be avoided.

TYPICAL CHARACTERISTICS are given for circuit design information
only and, unless otherwise stated, are usually given at the nominal
operating voltage and an ambient temperature of +25°C. Although
these values are indicative of the peak distribution for a large number
of production lots, these values should not be construed as guaranteed
for any particular device or production lot.

CHARACTERISTICS LIMITS are those values that are guaranteed
under the test conditions shown.

The absolute magnitude convention is used for Electrical
Characteristics Limits where the limits are defined as:

maximum [minimum] limit: the greater [smaller] magnitude limit of
a range of like-signed values; if the range includes both positive
and negative values, both limiting values are maximums [the
minimum is implicitly zero].

The algebraic convention is used for Magnetic Characteristics
Limits where negative flux densities are defined as less than zero.
The minimum value is therefore the most negative value, the maximum
value is the most positive value, and zero has no special significance.

RECOMMENDED OPERATING CONDITIONS are given for optimum
device performance. Operation outside these conditions is permitted
(within the Absolute Maximum Ratings) without any implied guarantee
of level of performance.

It is recommended that equipment manufacturers consult their local
sales office whenever device applications involve unusual electrical,
mechanical, or environmental operating conditions.




DEFINITION OF TERMS

SPECIAL SYMBOLS are sometimes used to simplify circuit drawings.

R

Current- Current- Half- Tri-
Sourcing Sinking Bridge State Darlington
Amplifier Amplifier Amplifier Amplifier Transistor

Dwg. No. OA-001

ADVANCE INFORMATION is used to advise customers of proposed
additions to the product line. The specifications given are target or
goal specifications and may, therefore, change without notice. Allegro
MicroSystems, Inc. reserves the right to not manufacture these pro-
posed devices which have been announced as “advance information”.
Contact your local sales office for details of current status and latest
specifications.

PRELIMINARY INFORMATION is issued to advise customers of
additions to the product line which, nevertheless, still have “pre-produc-
tion” status. Details may, therefore, change without notice although it is
expected that the performance data is representative of “full production”
status. Contact your local sales office for details of current status and
latest specifications.

IMPORTANT NOTICE

Allegro MicroSystems, Inc., reserves the right to make, from
time to time, such departures from the detail specifications as may
be required to permit improvements in the performance, reliability, or
manufacturability of its products. Changes and improvements made
after the publication of this catalog will be reflected in updated data
sheets or other literature as soon as possible. Components made under
military approvals will be in accordance with the approval requirements.

The information included herein is believed to be accurate and
reliable. However, Allegro MicroSystems, Inc. assumes no responsibil-
ity for its use; nor for any infringement of patents or other rights of third
parties which may result from its use.

Allegro MicroSystems, Inc. reserves the right to discontinue any
device without netice.

Before placing an order, Allegro advises its customers to obtain the
latest version of the relevant information to verify that the information
being relied upon is current.

Allegro products are not intended for use in life support appliances,
devices, or systems. Use of an Allegro product in such applications
without the written consent of Allegro MicroSystems, Inc. is prohibited.




PACKAGLE

DESIGNATORS

EA (One-Semi-Tab PLCC) 28 leads

EB (Semi-Tab PLCC) 28 or 44 leads

A (DIP) B (Semi-Tab DIP) EP (Sqg. PLCC) 20, 28, or 44 leads
14 to 40 pins 8 to 24 pins EQ (Rect. PLCC) 32 (7 x 9) leads

Dwg. OA-004-18 Dwg. OA-004-17 Dwg. OA-007-44
K (SIP) 4 pins JT (Thin Quad Flatpack) LL, LR, or LT (SOT)
KA (SIP) 5 pins 64 leads

L

Dwg. OA-013-4 Dwg. OA-014-64 Dwg. OA-008-3
L (SOIC) LB (Semi-Tab SOIC) 20 or 24 leads M (DIP) 8 pins
8, 14, or 16 leads LW (Wide-Body SOIC) 16 to 28 leads
\.‘ ‘..f:
Dwg. OA-005-14 Dwg. OA-005-21 Dwg. OA-005-17 Dwg. OA-004-8
U UA W (Power-Tab SIP) 12 leads Z (Power-Tab SIP) 5 leads
Dwg. OA-015-3 Dwg. OA-015-4

Dwg. OA-006-12 Dwg. OA-006-5
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DEVICE

PART-NUMBERING

ALLEGRO MICROSYSTEMS NEW PART NUMBERS

A 8958 S EA Fi

Instructions (optional; in the order listed).
A = Revision, see detail specification
F = Active pull-down device (BiMOS only)
-1 = (Any number except 883) Selected version, see detail specification
BU = Burned-In device*
BS = Compliant, with screening to BS9493*
TR = Tape and reel (surface-mount devices only)

‘— Package Designation.

A = Plastic, dual in-line

B = Plastic, dual in-line semi-tab

C = Unpackaged chip

EA = Plastic, leaded chip carrier, one semi-tab

EB = Plastic, leaded chip carrier, two semi-tabs

EP = Plastic, leaded chip carrier, square

EQ = Plastic, leaded chip carrier, rectangular

JT = Plastic, thin quad flatpack, 64 leads

K = Plastic, 4-lead mini-SIP

KA = Plastic, 5-lead mini-SIP

L = Plastic, SOIC

LB = Plastic, wide-body SOIC power tab

LL = Plastic, SOT-89, long-lead version

LR = Plastic, SOT-23/TO-236AB

LT = Plastic SOT-89/TO-243AA -

LW = Plastic, wide-body SOIC

M = Plastic, 8-pin mini-DIP

T = Plastic, 3-lead mini-SIP

U = Plastic, 3-lead thin mini-SIP

UA = Plastic, short 3-lead thin mini-SIP

W = Plastic, 12-lead single in-line power tab

WH = W Package with 18 formed leads, horizontal mount
WV = W Package with 18 formed leads, vertical mount
X = Special

Z = Plastic, 5-lead single in-line power tab (TO-220)

'— Operating Temperature Range.

C = Commercial (0°C to +70°C)

S = Standard (-20°C to +85°C)

E = Extended automotive/industrial (-40°C to +85°C)
K = Industrial/military (-40°C to +125°C)

L = Automotive/military (-40°C to +150°C)

M = Military (-55°C to +125°C)

X = Special (i.e., wafer probe at +25°C only)

— Device Type (four digits).

— Allegro MicroSystems Identifier.

* Instruction suffix ‘BU’ available only with temperature codes ‘S’, ‘E’, ‘K, or ‘L’;
suffix ‘BS’ available only through European sales office.

1 Discrete and integrated circuit chips are described in Brochure CN-193.

All possible combinations of device type, operating temperature range, and package style are not
necessarily availabie. Consult individual device specifications or sales office for complete information.

-
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DEVICE PART-NUMBERING

ORIGINAL SPRAGUE SEMICONDUCTOR GROUP PART NUMBERS

UC N 5810 A F-

—E Instructions
Same as Allegro New Part Number System*

Package Designation.
Same as Allegro New Part Number System*

Device Type (four digits).

Operating Temperature Range.
K = Extended automotive/industrial
N = Commercial/industrial
Q = Automotive/industrial
S = Military
L— Family (UC, UD, UG, UL, or UM).
* Instruction suffix ‘BU’ available only with temperature codes ‘N’ or ‘Q’;

suffix ‘BS’ available only through European sales office.
1 Discrete and integrated circuit chips are described in Brochure CN-193.

ORIGINAL SPRAGUE SEMICONDUCTOR GROUP PART NUMBERS

TIC 6118 2 FM

Shipping style (TIC prefix only).
FM = Wafer sawn on frame
TS = Tray pack
WA = Whole wafer

Instructions (optional).
Device Type (three or four digits).

L Family.

BA- = Pro-Electron registered diode

BC- = Pro-Electron registered diode

BZ- = Pro-Electron registered Zener diode
TH-* = Unpackaged discrete device chip 1
TIC = Integrated circuit chip or probed wafer
TMP-* = SOT-23/TO-236AB packaged discrete device
TND = Diode array

TP = Bipolar transistor in TO-92/TO-226AA
TPP = Darlington array

TPQ = Quad transistor array

2N = JEDEC registered transistor

* D = diode T = transistor 1Discrete and integrated circuit chips are described in Brochure CN-193.
F = JFET Z = Zener

All possible combinations of device type, operating temperature range, and package style are not
necessarily available. Consult individual device specifications or sales office for complete information.
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GENERAL

INFORMATION

ORDERING INFORMATION

To place an order, obtain price and delivery information, or to
request technical literature, contact your local Allegro sales office or
sales representative. See back of book, or:

From United States Allegro MicroSystems, Inc.
and Canada 115 Northeast Cutoff
Box 15036

Worcester, MA 01615
Tel: (508) 853-5000
Fax: (508) 853-5049

From Europe Allegro MicroSystems Europe Ltd.
and Mideast Balfour House, Churchfield Road
Walton-on-Thames, Surrey KT12 2TD
UNITED KINGDOM
Tel: (44-932) 253-355
Fax: (44-932) 246-622

From Asia Allegro MicroSystems, Inc.
115 Northeast Cutoff
Box 15036
Worcester, MA 01615
Tel: (508) 853-5000
Fax: (508) 853-5049

TECHNICAL ASSISTANCE

Requests for additional technical information or applications
assistance should be referred to your local Allegro sales office or sales
representative. See back of book, or:

Allegro MicroSystems, Inc.
115 Northeast Cutoff

Box 15036

Worcester, MA 01615
Tel: (508) 853-5000

Fax: (508) 853-5049




INTEGRATED CIRCUITS

axo TRANSISTOR ARRAYS

PRODUCT INDEX
IN NUMERICAL ORDER*

See Section 7 for Index to Discrete Devices

Part Number * Description Page 1
06 thru 56 QUA TranSISTOr AITAYS .....cocveriirieiieteeieserte ettt et st e s eesneseesta s aesseeseesssessesssensesasans 7-35
903 thru 942 Multiple DIOde AITAYS .......ooviiiiiii e 7-31
2001 thru 2024 7-Channel, High-Current Darlington Arrays ..........ccecueieiriecneeieesee e seecenese e sannes 3-1
Reliability REPOM .......ouiieireeee ettt et e n s 8-9
2061 thru 2069 1.5 A Darlington SWItChEsS .......c.ooeeieiiiecr et 3-9
2222 Quad NPN TransiStor AITAY ..........cceerieenieeeereniniees et eiee et ee e sse st ete et aesessasnns 7-34
2429 FIUID DELECION ...ttt st sttt s b s et et 6-1
2436 Dual-Mode (10 min/5 min) Countdown Timer . . 6-4

2454 and 2455 Automotive Lamp Monitors/Comparators....

2460 Electronic Spark TiMiNg ......c.cceeieirrerinieeerteree sttt et a s esae st ennne 6-11
2540 Quad 1.8 A Darlington POWET DIIVET .........cccceviriieciriietenee e eeiee et 3-18
2543 Quad Protected Darlington POWEr DIiVET .........c.cooverieieiieeeeieneee et 3-21
2544 Quad 1.8 A Darlington POWET DIVET .......c.ecueiiierieiiiieerisee et 3-25
2547 Quad Protected Darlington POWEr DIVEr .........cccoeviieeieeiiiiteee et 3-28
2549 Quad Protected Darlington POWEr DIVET ..........cccoueivieiienienineeeeeniese s 3-32
2580 8-Channel, High-Current Source DIIVET ..........cccooceiierinieiccenee e 3-36
2585 8-Channel, Saturated SOUrCe DIVEN .......c..cccoiviiiriiiiiirinieccce st e 3-36
2588 8-Channel, High-Current Source DIriVer ...........ccccoiiiiiiiiiiiiiiiicceecene e 3-36
2595 8-Channel, Saturated SiNK DIV .......cccoeviiiiiirinieee ettt 3-44
2596 and 2597 8-Channel, Saturated Sink DFVETS ..........cccouiiiiinirie e 3-46
2801 thru 2823 8-Channel, High-Current Darlington Arrays ..........cccceimeerinrinninenenesreeeeeesesrese e 3-48
Reliability REPOIt ......c..oiiiiiiiiccii e e e 8-9
2878 and 2879 Quad 4 A Darlington SWItCHES ......c..eceiuieierieiririeetet ettt 3-56
2907 Quad PNP TransSiStor AMTAY ........cceceveeieiienineeriiritee ettt sve et e sae s se e enas 7-34
2916 Dual Full-Bridge PWM MOtOr DFIVET .......c..cccoiiiiieieiiiiieieeciseee et 3-61
2917 Dual Full-Bridge PWM MOtor DIIVET ..........c.ccoiiiicciini et 3-66
2918 Dual Full-Bridge PWM MOOr DIVET ........cocuiiieeieeeiieiecesieeire e see s e 3-71
2936 3-Phase £2 A Brushless DC MotOr DFIVETS .........coceceererieerieiien et 3-76
Description and APPlICAtION .......c.c..ccviiriricecier et
2943 High-Current Half-Bridge Motor Driver
2944 Quad 4 A High-Voltage Source Driver
2953 and 2954 2 A Full-Bridge PWM Motor Drivers .....
2961 3.4 A PWM Printhead/Motor DFIVET ..........cieriimciiiiicisce et
2962 Dual 3 A PWM Solenoid/Motor Driver
2981 thru 2984 8-Channel, SOUICE DIVETS ........cccviriiiieierieeer sttt see e
2985 8-Channel, Saturated SOUICE DIVET ..........ccccviiieiiieeeiece ettt ee e ee et eeree s

* Complete part number includes additional characters to indicate operating temperature range and package style.
See detailed specification.



ICs AND TRANSISTOR ARRAYS
PRODUCT INDEX IN NUMERICAL ORDER

Part Number * Description Page
2987 8-Channel, Short-Circuit Protected Source DIiVer .........c.cccoceverrineeiienicrieneciennene 3-113
2993 Dual Full-Bridge Motor Driver ...........

2998 Dual 2 A Full-Bridge Motor Driver

3046 Zero-Speed Hall-Effect Gear-Tooth SENSOrS ..........ccciiiiiieiiiiiicciee e 41
3055 Multiplexed Two-Wire Hall-Effect SENSOr IC ..........ccciieriiiinireeeeeeere e 4-8
3056 and 3058 Zero-Speed Hall-Effect Gear-Tooth SENSOrS ..o 4-1
3059 AC Coupled Hall-Effect Gear-Tooth SENSOF .......c.ccceireriirieniiirere e 4-16
3113 HalFEFIECt SWItCH ...t 4-20
3119 Hall-EffeCt SWICH ...t e See 3121
3120 HalI-EffECt SWItCH ...ttt 4-20
3121, 3122, & 3123 Hall-Effect Switches for High-Temperature Operation ...........c.ccoccvvvviiiienennciieneieenn. 4-24
3130 Hall-Effect SWItCh .........ccoveeeiiniiciecicecenee e

3132 and 3133 Ultra-Sensitive Bipolar Hall-Effect Switches..

3140 Hall-Effect SWItCH ....cc.coeiiiieeie e

3141, 3142, & 3143 Sensitive Hall-Effect Switches for High-Temperature Operation ...........ccceceeveivcennennee.
3175 and 3177 Hall-Effect Digital LAtChes .........coccoeerieririeniirecce et
3185 thru 3189 Hall-Effect Latches for High-Temperature Operation ............ccoceveiinnvernieniecieneneennne
3235 Dual Output Hall-Effect Digital SWItCh ..........cccccoviiiiiiiiiincicccece
3275 Complementary Output Hall-Effect Latch ..........cooovieiiinieecececereceenees

3501 Linear Output Hall-EffeCt SENSOT .....c..cooviiiiiiieiiic e e
3503 Ratiometric, Linear Hall-Effect SENSOr .........c.ccoevveininiiiiiciicceecceee

3506 and 3507 Ratiometric, Linear Hall-Effect Sensors for High-Temperature Operation

3625 and 3526 Power Hall Sensor/Drivers for Brushless DC Motors ...........ccccceeeivnniieenenne

3718 Low-Voltage Audio Power Amplifier

3751 Power Operational Amplifier ...........cccccoceiviinnnnne

3827 FM Stereo Decoder with Noise-Actuated Blend ............cccoeveeviniininiicinecieneee

3828 FM Stereo Decoder with Noise-Actuated Blend.............cccecevvvieecenininneneceecceseeeneen

3841 AM SigNal PrOCESSON .....cuviiieuiirieeieeieerere ettt me e ss e s ene e s e ees
3844 Dual-Conversion AM RECEIVET ........cocceuieeiiieiiee ettt sttt enen
3845 and 3846 AM NOISE BIANKETS ..ot
3847 Dual-Conversion AM RECEIVET ..........cccerereririiiiieeireseteeeere st see s

3848 Dual-Conversion AM Receiver .....

3859 FM Communications IF System ...................

3883 FM Communications IF and Audio System ...
3904 and 3906 QUAA TTANSISTOr ATTAYS ...eovveeiereieiereee ettt sre et et sre s et s e e b sne e sasenaesresmnessenrennens
4000 Medium-Power Quad Darlington Array ..........cocooceeereriniene et
5140 Protected PowerHall Sensor Lamp/Solenoid Driver ...
5275 Complementary Output Hall-Effect Latched Driver ...........ccccccccinniiiininciicccins
5348 Smoke Detector with Interconnect and TiIMer .........ccoovrieieniiinnci

5401 QuAad PNP TransSiStor AITAY ........ceceeveeeenereiieenesteisereesieer et esesss e s sass s s e
5616 Liquid Crystal Display AUtomotive CIOCK .........c.ccouecirieiiiiicncniniicncnie s

* Complete part number includes additional characters to indicate operating temperature range and package style.
See detailed specification.
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ICs AND TRANSISTOR ARRAYS
PRODUCT INDEX IN NUMERICAL ORDER

Part Number * Description Page
5703 and 5706 Quad Peripheral and POWET DIIVETS .......cccocccuirirmiiiirienieieicenieeeieeteeeee e seesaeees 3-129
5713 Dual OR Peripheral and POWET DIIVET ........c.cccoociiiiiinenieienreercetesreeree e 3-133
5800 and 5801 High-Speed BIMOS Latched DFVErS .........c.coceverrieinrinienieieeiesiesresie e seesaeas 3-136

Reliability REPOM .........oioiiiieite ettt 8-14
5804 1.25 A, Unipolar Stepper-Motor Translator/Driver .........cc.coveeiereriesienerieneesesaennens 3-141
5810 10-Bit High-Speed Serial-In, Latched Source Driver .............ccccoeviiiniicnnnnnnne. See 5810-F
5810-F 10-Bit Serial-In, Latched Source Drivers with Active Pulldowns ..........cc.ccecevvirienennee. 3-146
5811 12-Bit High-Speed Serial-In, Latched Driver ............ccocoviiiniennnereneceece e 3-150
5812-F 12-Bit Serial-In, Latched Source Drivers with Active Pulldowns ..........cc.ccccevinineennee. 3-154
5815 8-Bit High-Speed Latched Source DriVer ... 3-158
5816 Addressable, Latched 16-Channel DIiVEr .........ccceoocoiieeeiieciececeee e e 3-161
5817 Addressable, 28-Line Decoder/DFiVET .............ccoeiiiiiiiniiniinenecnereee e 3-165
5818-F 32-Bit Serial-In, Latched Source Drivers with Active Pulldowns .........c..cccueverienennnen. 3-170
5821 thru 5823 8-Bit High-Speed Serial-In, Latched High-Voltage Drivers ..........cccccecrvinvenenienennene 3-174
5829 9-Bit Serial-In, Latched 1.6 A DFIVET .........oociiieiiiiieeeece et 3-178
5832 32-Bit Serial-In, Latched Sink DIVET ........cc.coiirieiireieereneere e 3-187
5833 32-Bit Serial-In, Latched Darlington DrVEr ..........cooceeiiiriiiiieiccie e cre e 3-191
5841 thru 5843 8-Bit Serial-In, Latched High-Voltage Drivers ..........cccooiiininneninicencneeceeee 3-195
5881 Dual 8-Bit Latched Driver with Read Back ...........c..cocvviiiieiecniicininciececeecs 3-200
5890 and 5891 8-Bit Serial-In, Latched Source DFVETS ...........ccceeereienirrnee et 3-203
5895 8-Bit Serial-In, Latched Source DIVET ..........cc.cociiiiiiniiininece e 3-208
6002 Dual Complementary-Pair TranSiStor Array ........cccccecvevvereerenerienesiereeseeseeseeseesseeeens 7-34
6116 and 6118 Vacuum Fluorescent Display DrVETS .........cooeiiririieieeieeneeeeeeiese et 3-213

Reliability REPOI ..ot 8-19
6427 Quad NPN TransiStor ArTAY .........cccceviieriineniiiiins et s see e 7-34
6502 and 6700 Dual Complementary-Pair Transistor Arrays .........cccceceveereeeeienecseeneneeeceeseseeseeeens 7-34
7003 7-Channel, 150 V Darlington ArTay .........c.coceervieerirenieniereieneseessesteeseesiee e ses e saeseees 3-218
8131 Precision Supervisory Systems MOnItOr.........cceeveieriiierieee e 6-61
8181 Low-Dropout, 5 V REGUIALOT ......cueiueiiiieeeeeeeceee et 6-66
8901 3-Phase Brushless DC Motor Back-EMF Controller/Driver ...........ccoceeeeiencneneeceeeennns 5-1
8902 3-Phase Brushless DC Motor Back-EMF Controller/Drivers .........ccccceveceerveenenceneeeeenne 5-11
8920 Dual Schottky DIiOde ........cceeoiiviiiiiiiiiiciccee ettt 5-21
8925 3-Phase +4 A Brushless DC Motor Controller/DMOS DIiVer ........cccevevvereenercenneneenne 5-23
8932 5V MOS Voice Coil Motor DIVET .........cocuiiiiiiieieieieeeeetee e See 8932-A
8932-A 5V MOS Voice COil MOTOr DIVET ......cc.eerueriieiiiietereeie ettt sttt e e e saesne e e 5-28
8936 5V MOS Voice Coil MOtOr DIVET ......ccceiiiiiiiieeeete ettt 5-35
8951 Servo Controller SYSTEM ......c.co ittt s ene 5-42
8952 Servo LOOP COMPENSALON .......ovueriierieiiienteritneert et sie st st e e st st ste e e e e saneaesseenen 5-47
8958 12V V0iCe-COil MOLOF DIIVET ....cueeiiiiiieeiiiieee ettt 5-52
8980 SuperServo Spindle & Voice-Coil Actuation Manager/Driver ..........c.ccceceeeeeeeneeveerenens 5-58

* Complete part number includes additional characters to indicate operating temperature range and package style.
See detailed specification.
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SELECTION GUIDE

PERIPHERAL POWER AND DISPLAY DRIVERS

Section 3, unless otherwise indicated
IN ORDER OF 1) OUTPUT CURRENT, 2) OUTPUT VOLTAGE, 3) NUMBER OF DRIVERS

Output Ratings * Features
Serial Latched Diode Saturated Internal
mA v # Input Drivers Clamp Outputs Protection Part Number 1
SINK DRIVERS
100 20 8 - - - X - 2595
) 30 32 X X - - - 5833
40 32 X X - X - 5832
250 150 7 - - X - - 7003
300 60 2 Hall Sensor/Driver - X - 5275t
45 1 Hall Sensor/Driver X - X 5140 ¢
50 8 - - X X - 2596
80 2 - - X X - 5713
80 4 - - X X - 5703 and 5706
350 50 4 - X X - - 5800
50 7 - - X - 2001, 2003, and 2004
50 8 - - X - - 2801, 2803, and 2804
50 8 - X X - - 5801
50 8 X X - - - 5821
50 8 X X X - - 5841
60 16 4 to 16-Line Latched Decoder/Driver — - 5816
80 8 X X - - - 5822
80 8 X X X - - 5842
95 7 - - X - - 2023 and 2024
95 8 - - X - - 2823
100 8 X X - - - 5823
100 8 X X X - - 5843
450 30 28 Dual 4 to 14-Line Decoder/Driver - - 5817
500 50 7 - - X - - 2013
600 60 4 - - - X X 2547
60 4 - - X X X 2549
700 60 4 - - X X X 2543
750 50 8 - - X X - 2597
900 14 2 Hall Sensor/Driver X X X 36251
26 2 Hall Sensor/Driver X X X 36261
1250 50 4 Stepper Motor Translator/Driver - X 5804
50 2 - - X - - 2061
50 4 - - X - - 2064 and 2068
1500 80 2 - - X - - 2062
80 4 - - X - - 2065 and 2069
1600 50 9 X X - - X 5829
1800 50 4 - - X - - 2544
50 4 - - X - - 2540
4000 50 4 - - X - - 2878
80 4 - - X - - 2879
* Current is maximum specified test condition, voltage is maximum rating. Continued next page...

See specification for sustaining voltage limits or over-current protection voltage limits.
1 Complete part number includes additional characters to indicate operating temperature range and package style.
1 Hall-Effect sensor. See Section 4.
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SELECTION GUIDE
PERIPHERAL POWER AND DISPLAY DRIVERS

Output Ratings * Features
Serial Latched Diode Saturated Internal
mA \'} # Input Drivers Clamp Outputs Protection Part Number 1
SOURCE DRIVERS
-25 60 8 - X - - - 5815

60 10 X X Active Pull-Down - - 5810-F
60 12 X X - - - 5811
60 20 X X  Active Pull-Down - - 5812-F
60 32 X X  Active Pull-Down - - 5818-F
65 8 - - - - - 6118-2
80 8 - X - - - 5815-1
80 10 X X  Active Pull-Down - - 5810-F-1
80 20 X X  Active Pull-Down - - 5812-F-1
80 32 X X  Active Pull-Down - - 5818-F-1
85 6 - - - - - 6116
85 8 - - - 6118
115 8 - - - - - 6118-1

-120 -25 8 - - X X - 2585
30 8 - - X X - 2985
50 8 X X X X - 5895

-350 35 8 - - X - X 2987
50 8 - - X - - 2981 and 2982
50 8 X X X - - 5891
-50 8 - - X - - 2580 and 2588
-80 8 - - X - - 2588-1
80 8 - - X - - 2983 and 2984
80 8 X X X - - 5890

-4000 60 4 - - X - - 2944

SOURCE / SINK DRIVERS

+350 7.0 2 Voice-Coil Motor Driver NMOS X 8980 §

+500 6.0 2 Voice-Coil Motor Driver CMOS X 8932-A §
6.0 2 Voice-Coil Motor Driver CMOS X 8936 §
40 4 Dual Full Bridge X - - 2993

+750 45 4 Dual PWM Bridge X X X 2916

+800 16 2 Voice-Coil Motor Driver - X 8958 §

+900 7.0 3 3-@ Back-EMF Controller/Driver  DMOS X 8901 §
14 3 3-@ Back-EMF Controller/Driver  DMOS X 8902 §

+1000 7.0 3 3-@ Back-EMF Controller/Driver  NMOS X 8980 §
28 1 Power Op Amp X - - 3751

+1500 45 4 Dual PWM Full Bridge X - X 2917
45 4 Dual PWM Full Bridge X - X 2918

+2000 45 3 3-@ Brushless Controller/Driver - X 2936 and 2936-120
50 2 PWM Full Bridge X - X 2953 and 2954
50 4 Dual Full Bridge X - X 2998

+3000 45 2 PWM Control X - - 2962

+3400 45 1 PWM Control X - X 2961

+4000 14 3 3-@ Brushless Controller/Driver ~ DMOS X 8925 §

Current is maximum specified test condition, voltage is maximum rating.
See specification for sustaining voltage limits or over-current protection voltage limits.

Complete part number includes additional characters to indicate operating temperature range and package style.
Hall-Effect sensor. See Section 4.
§ Mass Storage device. See Section 5.

+H+ —+
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SELECTION GUIDE

HIGH-VOLTAGE PERIPHERAL POWER
AND DISPLAY DRIVERS

Section 3
IN ORDER OF 1) OUTPUT VOLTAGE, 1) OUTPUT CURRENT, 3) NUMBER OF DRIVERS

Output Ratings* Features
Serial Latched Diode Saturated Internal
\" mA # Input Drivers Clamp Outputs Protection Part Number t
80 -25 8 . X - - - 5815-1
-25 10 X X  Active Pull-Down - - 5810-F-1
-25 20 X X Active Pull-Down - - 5812-F-1
-25 32 X X Active Pull-Down - - 5818-F-1
300 2 - - X X 5713
300 4 - - X X 5703 and 5706
-350 8 - - X - - 2983 and 2984
350 8 X X - - 5822
350 8 X X X 5842
-350 8 X X X - - 5890
1500 2 - - X - 2062
1500 4 - - X - 2065 and 2069
4000 4 - - X - - 2879
-80 -350 8 - - X - - 2588-1
85 -25 6 - - - - - 6116
-25 8 - - - - - 6118
95 350 7 - - X - - 2023 and 2024
350 8 - - X - - 2823
100 350 8 X X - - - 5823
350 8 X X X - - 5843
115 -25 8 - - - - - 6118-1
150 250 7 - - X - - 7003

* Current is maximum test condition; voltage is absolute maximum allowable.
Negative current is defined as coming out of (sourcing) the output.

1 Complete part number includes additional characters to indicate operating temperature range and package style.
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SELECTION GUIDE

BiMOS SMART POWER
INTERFACE DRIVERS

Section 3
| Output Ratings * | Part Number } |
SERIAL-INPUT LATCHED DRIVERS
8-Bit (saturated drivers) -120 mA 50 Vi 5895
8-Bit 350 mA 50V 5821
8-Bit 350 mA 50 V¢ 5841
8-Bit -350 mA 50 V¢ 5891
8-Bit 350 mA 80V 5822
8-Bit 350 mA 80 Vi 5842
8-Bit -350 mA 80 Vit 5890
8-Bit 350 mA 100 V 5823
8-Bit 350 mA 100 Vt 5843
9-Bit 1.6 A 50 V 5829
10-Bit (active pull-downs) -25 mA 60V 5810-F
10-Bit (active pull-downs) -25 mA 80V 5810-F-1
12-Bit ) -25 mA 60V 5811
20-Bit (active pull-downs) -25 mA 60V 5812-F
20-Bit (active pull-downs) -25 mA 80V 5812-F-1
32-Bit (active pull-downs) -25 mA 60 V 5818-F
32-Bit (active pull-downs) -25 mA 80V 5818-F-1
32-Bit 100 mA 30V 5833
32-Bit 100 mA 40V 5832

PARALLEL-INPUT LATCHED DRIVERS
4-Bit 350 mA 50 Vi 5800
8-Bit -25 mA 60V 5815
8-Bit ) -25 mA 80V 5815-1
8-Bit 350 mA 50 Vi 5801
Dual 8-Bit With Read Back 25 mA 20 Vt 5881

SPECIAL-PURPOSE FUNCTIONS
Unipolar Stepper Motor Translator/Driver 1.25A 50 Vi 5804
Addressable 16-Line Latched Decoder/Driver 350 mA 60Vt 5816
Addressable 28-Line Decoder/Driver 450 mA 30V 5817

* Current is maximum specified test condition, voltage is maximum rating. See specification for sustaining voltage limits.
Negative current is defined as coming out of (sourcing) the output.

t Complete part number includes additional characters to indicate operating temperature range and package style.

1 Internal transient-suppression diodes included for inductive-load protection.

—— ]
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SELECTION GUIDE

MOTOR DRIVERS

Sections 3, 4, and 5

Detailed Info
Function Output Ratings * Part Number t Section
INTEGRATED CIRCUITS FOR BRUSHLESS DC MOTORS
3-Phase Controller/Drivers +2.0A 45V 2936 and 2936-120 3
2-Phase Hall-Effect Sensor/Controller 20 mA 25V 3235 4
Hall-Effect Latched Sensors 10 mA 24V 3175 and 3177 4
Hall-Effect Complementary Output Sensor 20 mA 25V 3275 4
2-Phase Hall-Effect Sensor/Driver 900 mA 14V 3625 4
2-Phase Hall-Effect Sensor/Driver 900 mA 26V 3626 4
Hall-Effect Comp. Output Sensor/Driver 300 mA 60V 5275 4
3-Phase Back-EMF Controller/Driver +900 mA A’ 8901 5
3-Phase Back-EMF Controller/Driver +900 mA 14V 8902 5
3-Phase Controller/DMOS Driver +4.0A 14V 8925 5
3-Phase Back-EMF Controller/Driver +1.0A 7V + 8980 5
FULL-BRIDGE DRIVERS FOR DC AND BIPOLAR STEPPER MOTORS
PWM Current Controlled Dual Full Bridge +750 mA 45V 2916 3
PWM Current Controlled Dual Full Bridge +1.5A 45V 2917 3
PWM Current Controlled Dual Full Bridge +1.5A 45V 2918 3
PWM Current Controlled Full Bridges +2.0A 50V 2953 and 2954 3
Dual Full Bridge +500 mA 40V 2993 3
Dual Full Bridge +2.0A 50V 2998 3
OTHER MOTOR DRIVERS
Unipolar Stepper Motor Driver 1.8A 50V 2544 3
Linear Servo Motor Driver +1.0A 28V 3751 3
Unipolar Stepper-Motor Translator/Driver 1.25A 50V 5804 3
Voice-Coil Motor Driver +500 mA 6V 8932-A 5
Voice-Coil Motor Driver +500 mA 6V 8936 5
Servo Controller System - - 8951 5
Servo Loop Compensator - - 8952 5
Voice-Coil Motor Driver +800 mA 16V 8958 5
Voice-Coil Motor Driver +350 mA 7V 8980 5

* Current is maximum specified test condition, voltage is maximum rating.
See specification for sustaining voltage limits or over-current protection voltage limits.

Negative current is defined as coming out of (sourcing) the output.

t Complete part number includes additional characters to indicate operating temperature range and package style.
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SELECTION GUIDE

HALL-EFFECT SENSORS

Section 4

UNIPOLAR HALL-EFFECT SWITCHES
Switch Points (at T, = +25°C) Max. Output Ext. Temp.
Max. Operate Min. Release Ratings Part Number * Available
175G 25G 2x25mAt/25V 3235 -
200G 50G 25 mA/25 V 3140 yes
200G 50 G 900 mA/28 V 5140 -
300G 225G 24Vt 3055 yes
350 G 50 G 25 mA/25 V 3120 yes
400 G 140 G 25 mA/30 V 3122 yes
440 G 180 G 25 mA/30 V 3123 yes
450 G 30G 25 mA/25 V 3113 -
450 G 125G 25 mA/30.V 3121 yes
Gear-Tooth Sensors, Zero Speed 25 mA/28 V 3046/56/58 yes
Gear-Tooth Sensor, AC Coupled 25 mA/24V 3059 yes

* Complete part number includes additional characters to indicate operating temperature range and package style.

1 Output 1 switches on south pole, output 2 switches on north pole.

1 Multiplexed two-wire sensor; after proper address, power/signal bus current indicates magnetic field condition.

BIPOLAR HALL-EFFECT SWITCHES
Switch Points (at T, = +25°C) Max. Output Ext. Temp.
Max. Operate Min. Release Ratings Part Number * Available
+75G -75G 25 mA/25 V 3133 yes
+95 G -95G 25 mA/25 V 3132 yes
+150 G -150 G 25 mA/25 V 3130 yes

BIPOLAR HALL-EFFECT LATCHES
Switch Points (at T, = +25°C) Max. Output Ext. Temp.
Min. Operate Max. Operate Ratings Part Number * Available
+50 G +150G 15 mA/18 V 3177 -
+50 G +150G 25 mA/30 V 3187 yes
+25G +170G 15 mA/18 V 3175 : -
+80 G +180 G 25 mA/30 V 3188 yes
+50 G +230 G 25 mA/30 V 3189 ’ yes
+25G +250 G 2 x 50 mA/25 Vt 3275 -
+25G +250 G 2 x 500 mA/30 Vt 5275 -
+170G +270 G 25 mA/30 V 3185 yes
+70G +330 G 25 mA/30 V 3186 yes

* Complete part number includes additional characters to indicate operating temperature range and package style.

t Complementary outputs for 2-phase unipolar brushless dc motor control.

LINEAR HALL-EFFECT SENSORS

Ext. Temp.

Description Part Number * Available
Typical output 0.7 mV/gauss 3501 -
Typical output 1.3 mV/gauss 3503 -
Typical output 2.5 mV/gauss 3506/07 yes

Complete part number includes additional characters to indicate operating temperature range and package style.

See also, 2429 fluid detector and 5348 smoke detector, Section 6.
SR— —
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SELECTION GUIDE

DEVICES FOR
MASS STORAGE APPLICATIONS

Section 5
Part Number* Description
8901 5V 3-Phase Brushless DC Motor Controller/Driver with Back-EMF Sensing
8902 5V and 12 V 3-Phase Brushless DC Motor Controller/Driver with Back-EMF Sensing
8920 Dual Schottky Diode
8925 3-Phase Motor Controller/Driver with Linear Current Control and Power DMOS Outputs
8932-A 6V, 600 mA Voice Coil Motor Driver
8936 6V, 600 mA Voice Coil Motor Driver
8951 Servo Controller System
8952 Servo Loop Compensator
8958 16 V, 250 mA Voice Coil Motor Driver
8980 Spindle & Voice-Coil Actuation Manager/Driver

. Complete part number includes additional characters to indicate operating temperature range and package style.

DEVICES FOR
PRINTER APPLICATIONS

Section 3
Part Number* Description
2916 Dual 45 V, 750 mA Full-Bridge PWM Stepper Motor Driver
2917 Dual 45 V, 1.5 A Full-Bridge PWM Stepper Motor Driver
2918 Dual 45V, 1.5 A Full-Bridge PWM Stepper Motor Driver
2961 45V, 3.4 A Solenoid Printhead Driver
2962 Dual 45 V, 3 A Solenoid Printhead Driver
5817 Addressable 30 V, 450 mA 28-Line Ink-Jet Printer Decoder/Driver
5829 Serial-In 50 V, 1.6 A 9-Wire Solenoid Printhead Driver

Complete part number includes additional characters to indicate operating temperature range and package style.




SELECTION GUIDE

AUTOMOTIVE, SIGNAL-PROCESSING,
AND CONSUMER ICs

EXTENDED TEMPERATURE DEVICES SUITABLE FOR AUTOMOTIVE APPLICATIONS

Part
Number *

Function

Detailed Info
Section

2001, 2003, 2004,
2013, and 2023
2065 and 2068
2429

2436

2454 and 2455
2460

2543, 2547, & 2549
2596

2801, 2803, 2804, & 2823
2916

2943

2981 thru 2984
3046, 3056, & 3058
3059

3120

3121, 3122, & 3123
3130

3132 and 3133
3140

3141, 3142, & 3143
3185 thru 3189
3506 and 3507
3828

3841

3844

3845 and 3846
3848

4000

5140

5616

5703

5800 and 5801
5810-F

5812-F

5832

6118

High-Voltage, High-Current Darlington Arrays

1.5 A Darlington Switches

Fluid (Low-Coolant) Detector

Countdown Power Timer (Rear-Window Defogger)
Lamp Monitors

Electronic Spark Timing

Protected Quad Power Drivers

8-Channel Saturated Sink Driver

High-Voltage, High-Current Darlington Arrays
Dual Full-Bridge PWM Motor Driver

High-Current Half-Bridge Motor Driver

8-Channel Source Drivers

Hall-Effect Gear-Tooth Sensors - Zero Speed
Hall-Effect Gear-Tooth Sensor - AC Coupled
Hall-Effect Switch

Hall-Effect Switches

Hall-Effect Switch

Ultra-Sensitive Bipolar Hall-Effect Switches
Hall-Effect Switch

Sensitive Hall-Effect Switches

Hall-Effect Latches

Ratiometric, Linear Hall-Effect Sensors

FM Stereo Decoder

AM Signal Processor

Dual-Conversion AM Receiver

AM Noise Blankers

Dual-Conversion AM Receiver

Medium-Power Darlington Array

Protected PowerHALL Sensor - Lamp/Solenoid Driver
LCD Automotive Clock - Programmable

Quad 2-Input Peripheral/Power Driver

BiMOS Il Latched Drivers

BiMOS Il 10-Bit Serial-Input, Latched Source Driver
BiMOS [ 20-Bit Serial-Input, Latched Source Driver
BiMOS Il 32-Bit Serial-Input, Latched Driver
Fluorescent Display Driver

WWWWWWORANOODODODOODADRARAARMIAMIMIIEDWLDLWLWWWWIIIOOD WW

Complete part number includes additional characters to indicate operating temperature range and package style.




SELECTION GUIDE
AUTOMOTIVE, SIGNAL-PROCESSING, AND CONSUMER ICS

LINEAR INTEGRATED CIRCUITS FOR RADIO APPLICATIONS (Detailed Information in Section 6)

Part Supply Voltage
Number * Inputs Function Range

3718 Audio Low-Voltage Audio Power Amplifier 189V

3828 Composite Audio FM Stereo Decoder w/Noise-Actuated Blend 8.5-12V

3841 to 30 MHz AM Signal Processor 7-16 V

3844 to 30 MHz Dual-Conversion AM Receiver 75-16 V

3845 to 30 MHz AM Stereo Noise Blanker 7512V

3846 to 30 MHz AM Noise Blanker 7.5-12V

3848 to 30 MHz Dual-Conversion AM Receiver 75-16 V

3859 to 30 MHz FM Communications |IF System 49V

* Complete part number includes additional characters to indicate operating temperature range and package style.

SPECIALIZED INTEGRATED CIRCUITS FOR CONSUMER APPLICATIONS

Part Detailed Info
Number * Function Section
2429 Fluid Detector 6

2436 Countdown Power Timer 6

2455 Quad Comparator 6

3059 Hall-Effect Gear-Tooth Sensor 4

5348 lonization-Type Smoke Detector 6

8902 3-Phase Brushless DC Motor Controller/Driver w/Back-EMF Sensing 5

* Complete part number includes additional characters to indicate operating temperature range and package style.

OTHER ANALOG INTEGRATED CIRCUITS

Part Detailed Info
Number * Function Section
3501 Linear Output Hall-Effect Sensor 4
3503 Ratiometric Linear Output Hall-Effect Sensor 4
3506 and 3507 Ratiometric Linear Output Hall-Effect Sensors 4
3718 Low-Voltage Audio Power Amplifier 6
3751 Power Operational Amplifier 3
8131 Precision Supervisory Systems Monitor 6
8181 Low-Dropout, High-Efficiency, 5 V Regulator 6
8932-A 16 V, 250 mA Voice-Coil Motor Driver 5
8936 16 V, 250 mA Voice-Coil Motor Driver 5
8951 Servo Controller System 5
8952 Servo Loop Compensator 5
8958 16 V, 800 mA Voice-Coil Motor Driver 5

* Complete part number includes additional characters to indicate operating temperature range and package style.




CROSS REFERENCE

IN ALPHA-NUMERICAL ORDER

The suggested Allegro replacement devices are based
on similarity as shown in currently published data. Exact
replacement in all applications is not guaranteed and the
user should compare the specifications of the competitive
device and recommended Allegro replacement.

MFG ABBREVIATIONS:

A Allegro MicroSystems OKI Oki Semiconductor
ASAHI  Asahi PE Pro-Electron #

CS Cherry Semiconductor RCA RCA (Harris)

DI Dionics, Inc. RFA Rifa

EXR Exar Integrated Systems SAM Samsung Semiconductor
FSC Fairchild Semiconductor SANY Sanyo

HIT Hitachi Ltd. SG Silicon General Inc.
P Integrated Power SIEM Siemens Corp.

ITT ITT Semiconductors SIG Signetics Corp.
MAT Matsushita SGS SGS/ATES

MCRL Micrel SPR Sprague Electric Co.
MICR Microswitch SYL Sylvania

MIT Mitsubishi Electric Corp. THM Thomson-CSF

MOT Motorola Semiconductor Tl Texas Instruments
MT Mietec TOS Toshiba Corp.

NEC Nippon Electric Co. TRW TRW

NS National Semiconductor UNI Unitrode

# European registration; manufactured by various companies including
ITT, Philips, SGS/ATES, Siemens, Thomson-CSF, AEG-Telefunken,
Valvo, & others.

=~ Functional equivalent only; usually improved performance but not
necessarily pin compatible.
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CROSS REFERENCE
CA-MIC

Competitive Part Number Suggested Competitive Part Number Suggested
Base Mfg. Allegro Base Mfg. Allegro

Prefix Number Suffix Code(s) | Replacement Notes| Prefix Number Suffix Code(s) | Replacement Notes
CA 3169 RCA UDN2943Z = L 298 DNE Tl UDN2993B =
CA 3219 AE RCA UDN2543B L 298 SGS/UNI UDN2998W =
CA 3219 E RCA UDQ2543B L 603 B SGS ULN2823A
CA 3242 E RCA UDN2543B L 6218 SGS UDN2916B =
CA 3262 E RCA UDN2543B L 6219 SGS UDN2916B
[oF} 166 CSs ULN2429A L 6220 SGS UDN2544B
DI 508 DI UDN6116A = |L 6221 SGS UDN2540B
DI 514 DI UDN6118A-2 LB 1231 SANY  ULN2001A
DN 6835 NS/MAT  UGN3501U LB 1233 SANY  ULN2003A
DN 6836 NS/MAT  UGN3501U LB 1234 SANY  ULN2004A
DN 6837 NS/MAT  A3121EU M 2001 P MIT ULN2001A
DN 6838 NS/MAT  UGN3130U M 2003 P MIT ULN2003A
DN 6839 NS/MAT A3121EU M 2004 P MIT ULN2004A
ECG 2013 SYL ULN2013A M 2064 P MIT ULN2064B =
ECG 2021 SYL UDN6118A M 2065 P MIT ULN2065B
EW 550 ASAHI  UGN3140U M 2580 P MIT UDN2580A
FSA 2619 P FSC TND908 M 2803 P MIT ULN2803A
FSA 2719 P FSC TND903 M 2823 P MIT ULN2823A
HA 13007 HIT UDN2540B M 2981 P MIT UDN2981A
HA 13415 HIT UDN2543B M 2982 P MIT UDN2982A
HA 13421 A HIT UDN2993B = M 2983 P MIT UDN2983A
HA 16617 P HIT UDN6118A-2 M 2984 P MIT UDN2984A
HA 16617 PJ HIT UDQ6118A-2 M 54523 P MIT ULN2003A
1P 293 D IP UDN2993B = M 54524 P MIT ULN2001A
IP 2064 N P ULN2064B M 54526 P MIT ULN2004A
P 2065 N P ULN2065B M 54532 P MIT ULN2064B =
P 2068 N P ULN2068B M 54562 P MIT UDN2982A
P 2069 N P ULN2069B M 54563 P MIT UDN2981A
ITT 552 ITT ULN2001A MC 1411 P MOT ULN2001A
ITT 556 ITT ULN2003A MC 1411 TP MOT ULQ2001A
T 652 ITT ULN2001A MC 1413 P MOT ULN2003A
ITT 656 ITT ULN2003A MC 1413 TP MOT ULQ2003A
KA 2580 A SAM UDN2580A MC 1416 P MOT ULN2004A
KA 2588 A SAM UDN2588A MC 1416 TP MOT ULQ2004A
L 165 SGS ULN3751Z MC 1417 P MOT UDN2580A
L 201 SGS ULN2001A MC 1473 Pl MOT UDN5713M
L 203 SGS ULN2003A MC 3359 P MOT ULN3859A
L 204 SGS ULN2004A MC 3479 P MOT UCN5804B =
L 293 D  SGS/UNI UDN2993B = | MIC 5800 BM MCRL  UCQ5800L
L 293 SGS UDN2993B = | MIC 5800 BN MCRL  UCQ5800A
L 295 SGS/UNI  UDN2962W = [IMIC 5801 BN MCRL  UCQ5801A
L 298 D SGS UDN2998W = | MIiC 5801 BV MCRL  UCQ5801EP

# European registration; manufactured by various companies including ITT, Philips, SGS/ATES, Siemens, Thomson-CSF, AEG-Telefunken, Valvo, &
others.

= Functional equivalent only; usually improved performance but not necessarily pin compatible.
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CROSS REFERENCE
MIC-TD

Competitive Part Number Suggested Competitive Part Number Suggested
Base Mfg. Allegro Base Mfg. Allegro

Prefix Number Suffix Code(s) | Replacement Notes| Prefix Number Suffix Code(s) | Replacement Notes
MIC 5801 CN MCRL  UCN5801A SG 2001 N SG ULN2001A
MIC 5821 CN MCRL  UCN5821A SG 2003 N SG ULN2003A
MPQ 3904 MOT TPQ3904 SG 2004 N SG ULN2004A
MPQ 3906 MOT TPQ3906 SG 2013 N SG ULN2013A
MPQ 6002 MOT TPQ6002 SG 2023 N SG ULN2023A
MPQ 6502 MOT TPQ6502 SG 2024 N SG ULN2024A
MPQ 6700 MOT TPQ6700 SG 2064 W SG ULN2064B
MSL 912 R OKI UDN6118A-2 SG 2065 w SG ULN2065B
MTC 6020 MT UCNS5801A SG 2068 w SG ULN2068B
MTC 6033 D MT UCN5832C = | SG 2069 W SG ULN2069B
MTC 6034 D MT UCN5832C = | SG 3173 P SG ULN3751Z
NE 594 N SIG UDN6118A-2 SG 3643 S SG UDN2962W =
NE 5503 N SIG ULN2023A SG 3853 N SG ULN2013A
NE 5504 N SIG ULN2024A SG 6118 N SG UDN6118A
NE 5601 N SIG ULN2001A SN 75064 NE TI ULN2064B
NE 5603 N SIG ULN2003A SN 75065 NE Ti ULN2065B
NE 5604 N SIG ULN2004A SN 75068 NE TI ULN2068B
OH 360 TRW A3121E- SN 75069 NE Ti ULN2069B
OHN 3013 u TRW UGN3113U SN 75437 ANE Ti UDN2543B
OHN 3019 U -TRW A3121EU SN 75468 D Tl ULN2023L
OHN 3020 U TRW A3121EU SN 75468 N Tl ULN2023A
OHN 3030 U TRW UGN3130U SN 75468 N Tl ULN2023A
OHN 3040 U TRW UGN3140U SN 75469 N Tl ULN2024A
OHS 3019 u TRW A3121LU SN 75469 N Tl ULN2024A
OHS 3020 U TRW A3121LU SN 75512 BN T UCN5811A
OHS 3030 u TRW UGS3130U SN 75518 FN Tl UCN5818EPF
OHS 3040 U TRW UGS3140U SN 75518 N Tl UCN5818AF
PBD 3517 RFA UCN5804B =~ |SN 754410 Tl UDN2993B =
PBD 3523-01 N RFA ULN2001A “ | SN 754411 Tl UDN2993B =
PBD 3523-02 N RFA ULN2004A SS 31 EA MICR UGS3132U =
PBD 3523-03 N RFA ULN2003A SS 41 MICR UGS3132UA =
PBD 3523-12 N RFA ULN2024A SS 44 A MICR UGS3140UA =
PBD 3523-13 N RFA ULN2023A SS 44 B MICR UGS3120UA =
PBL 3717 RFA UDN2953B = ]SS 46 MICR  A3185LUA =
PBL 3770 - RFA UDN2953B =~ |SS 81 EA MICR UGN3132U =
S 4534 AMI UCN5810AF SS 89 A1 MICR UGN3501U =
SA 594 N SIG UDQ6118A-2 TCA 365 PE/SIEM  ULN3751Z #=
SAA 1027 SIG/PE  UCN5804B = | TD 62001 AP TOS ULN2001A
SAA 1042 MOT/PE  UCN5804B = | TD 62001 P TOS ULN2001A
SAS 251 S4 SIEM UGN3275- ™D 62003 AP TOS ULN2003A
SAS 251 S5 SIEM A3121E- TD 62003 P TOS ULN2003A
SG 298 - D SG UDN2998W =~ |TD 62004 AP TOS ULN2004A

# European registration; manufactured by various companies including ITT, Philips, SGS/ATES, Siemens, Thomson-CSF, AEG-Telefunken, Valvo, &
others.

= Functional equivalent only; usually improved performance but not necessarily pin compatible.




CROSS REFERENCE
TD-UHP

Competitive Part Number Suggested Competitive Part Number Suggested
Base Mfg. Allegro Base Mfg. Allegro

Prefix Number Suffix Code(s) | Replacement Notes] Prefix Number Suffix Code(s) | Replacement Notes
T 62004 P TOS ULN2004A UCN 4401 A SPR UCNS5800A
TD 62064 AP TOS ULN2064B UCN 4801 A SPR UCN5801A
TD 62064 P TOS ULN2064B UCN 4801 ADP THM UCN5801A
TD 62081 AP TOS ULN2801A UCN 4810 A SPR UCN5810AF
TD 62083 AP TOS ULN2803A UCN 4810 N Tl UCN5810AF
D 62084 AP TOS ULN2804A UCN 4815 A SPR UCN5815A
TD 62101 P TOS ULN2001A UCN 4821 A SPR UCN5821A
TD 62103 P TOS ULN2003A UCN 4822 A SPR UCN5822A
TD 62104 P TOS ULN2004A UCN 4823 A SPR UCN5823A
TD 62478 TOS UDN5713M UCN 5812 A SPR UCN5812AF
D 62781 AP TOS UDN6118A-2 UCN 5812 A1 SPR UCN5812AF-1
TDA 3717 PE UDN2953B #= UCN 5812 EP SPR UCN5812EPF
TEA 3717 PE UDN2953B #= UCN 5812 EP-1 SPR UCN5812EPF-1
TID 121 Ti TND933 ub 4181 SPR UDN5706A =
TID 122 Tl TND940 UDN 2541 B SPR UDN2543B =
TID 123 Tl TND938 UDN 2542 B SPR UDN2543B =
TID 124 Tl TND939 UDN 2952 B SPR UDN2953B =
TL 170 Tl UGN3130U = UDN 2952 W SPR UDN2954W =
TL 172 (o] TI A3121EU = UDN 2975 w SPR UDN2962W =
TL 173 C TI UGN3503U = UDN 5713 N Tl UDN5713M
TL 173 1 Tl UGN3503U = UDN 6126 A SPR UDNG6116A
TL 3019 Tl A3121EUA UDN 6184 A SPR UDNG6118A-|
TL 3020 Tl UGN3120UA UGN 3013 - SPR UGN3113-
TL 4810 BDW Tl UCNS5810LWF UGN 3019 - SPR A3121E-
TL 4810 BIDW Tl UCQ5810LWF UGN 3020 - SPR A3121E-
TL 4810 BIN Ti UCQ5810AF UGN 3030 - SPR UGN3130-
TL 4810 BN TI UCN5810AF UGN 3040 - SPR UGN3140-
TL 5812 FN Ti UCN5812EPF UGN 3075 - SPR UGNB3175-
TL 5812 FN Tl UCN5812EPF UGN 3077 - SPR UGN3177-
TL 5812 IFN Tl UCQ5812EPF UGN 3119 - A/SPR  A3121E-
TL 5812 IN Tl UCQ5812AF UGN 3131 - A/SPR  UGNB3132-
TL 5812 N Tl UCN5812AF UGN 3501 M SPR UGN3501LI =
TYA 298 MOT/PE  ULQ2436M # UGS 3019 - SPR A3121L-
uc 3175 UNI AB8958CEA UGS 3020 - SPR A3120L-
uc 3517 UNI UCN5804B = UGS 3030 - SPR UGS3130-
uc 3620 UNI UDN2936W = UGS 3040 - SPR UGS3140-
uc 3717 A UNI UDN2953B = UGS 3119 - A/SPR  A3121L-
uc 3770 UNI UDN2954W = UGS 3131 - A/SPR  UGS3132-
UCN 4202 A SPR UCN5804B = UHP 181 SPR UDN5706A =
UCN 4203 A SPR UCN5804B = UHP 400 -1 SPR UDN5706A =
UCN 4204 B SPR UCN5804B UHP 400 SPR UDNS5706A =
UCN 4205 B-2 SPR UCN5804B UHP 402 -1 SPR UDN5703A =

# European registration; manufactured by various companies including ITT, Philips, SGS/ATES, Siemens, Thomson-CSF, AEG-Telefunken, Valvo, &
others.

= Functional equivalent only; usually improved performance but not necessarily pin compatible.
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CROSS REFERENCE
UHP-LA

Competitive Part Number Suggested Competitive Part Number Suggested
Base Mfg. Allegro Base Mfg. Allegro

Prefix Number = Suffix Code(s) | Replacement Notes| Prefix Number Suffix Code(s) | Replacement Notes
UHP 402 SPR UDN5703A = ULN 2804 A MOT/SGS ULN2804A
UHP 403 -1 SPR UDN5703A = ULN 2804 D IP ULN2804LW
UHP 403 SPR UDN5703A = ULN 2804 N P ULN2804A
UHP 406 -1 SPR UDN5706A = ULN 2823 D IP ULN2823LW
UHP 406 SPR UDN5706A = ULN 2823 N P ULN2823A
ULN 2001 A MOT/SGS ULN2001A ULN 3006 T SPR A3121EU
ULN 2001 AN Tl ULN2001A ULN 3008 M SPR UGN3501LI =
ULN 2001 N IP ULN2001A ULN 3008 T SPR UGN3501U
ULN 2003 A MOT/SGS ULN2003A ULN 3827 A SPR A3828EA
ULN 2003 AD TI ULN2003L ULN 3847 EP SPR A3B44EEP
ULN 2003 AN Tl ULN2003A uLs 3006 T SPR A3121LU
ULN 2003 D P ULN2003L UPA 2001 o] NEC ULN2001A
ULN 2003 DI SGS ULN2003L UPA 2003 Cc NEC ULN2003A
ULN 2003 N IP/SIG  ULN2003A UPA 2004 Cc NEC ULN2004A
ULN 2004 A MOT/SGS ULN2004A XR 2001 P EXR ULQ2001A
ULN 2004 AD Tl ULN2004L XR 2003 P EXR ULQ2003A
ULN 2004 AN TI ULN2004A XR 2004 P EXR ULQ2004A
ULN 2004 D IP ULN2004L XR 2013 CP EXR ULN2013A
ULN 2004 DI SGS ULN2004L XR 2201 CP EXR ULN2001A
ULN 2004 N IP/SIG ~ ULN2004A XR 2203 CcP EXR ULN2003A
ULN 2013 N IP ULN2013A XR 2204 CP EXR ULN2004A
ULN 2023 D IP ULN2023L XR 6118 P EXR UDN6118A
ULN 2023 N IP ULN2023A XR 6118 P-2 EXR UDNG6118A-2
ULN 2024 N IP ULN2024A UA 9665 PC FSC ULN2001A
ULN 2064 B MOT/SGS ULN2064B uA 9667 PC FSC ULN2003A
ULN 2064 N P ULN2064B HA 9668 PC FSC ULN2004A
ULN 2064 NE MOT/TI  ULN2064B 6 SS MICR UGN3501-
ULN 2065 B MOT/SGS ULN2065B 8 SS1E1  MICR UGN3130U =
ULN 2065 N IP ULN2065B 8 SS3E1  MICR UGN3121EU =
ULN 2065 NE  MOT/TI  ULN2065B ‘ 8 SS5E1  MICR UGN3130U =
ULN 2068 B MOT/SGS ULN2068B 8 SS7E1  MICR UGN3120U =
ULN 2068 N IP ULN2068B 55 SS16 ~ MICR UGN3120U =
ULN 2068 NE Tl ULN2068B 65 SS2 MICR UGN3113U =
ULN 2069 B MOT/SGS ULN2069B 65 SS4 MICR UGN3113U =
ULN 2069 N IP ULN2069B 91 SS12-2 MICR UGN3501U =
ULN 2069 NE Tl ULN2069B 92 SS12-2  MICR UGN3501U =
ULN 2401 A SPR ULN2455A = 103 SR MICR UGN3501- =
ULN 2801 A MOT/SGS ULN2801A 103 SR13A-1 MICR A3121L- =
ULN 2801 N IP ULN2801A 103 SR17A-1 MICR UGS3130- =
ULN 2803 A MOT/SGS ULN2803A 103 SR5A-1  MICR UGN3113- =
ULN 2803 D IP ULN2803LW 513 SS16  MICR UGS3140U =
ULN 2803 N IP ULN2803A 517 SS16  MICR UGS3132U =

# European registration; manufactured by various companies including ITT, Philips, SGS/ATES, Siemens, Thomson-CSF, AEG-Telefunken, Valvo, &
others.

=~ Functional equivalent only; usually improved performance but not necessarily pin compatible.
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CROSS REFERENCE

Competitive Part Number Suggested Competitive Part Number Suggested
Base Mfg. Allegro Base Mfg. Allegro
Prefix Number Suffix Code(s) | Replacement Notes| Prefix Number Suffix Code(s) | Replacement Notes

518 SS16  MICR UGS3132U =

552 ITT ULN2001A

556 ITT ULN2003A

613 SS2 MICR A3121E- =

613 SS2 MICR A3121LU =

613 Ss4 MICR UGS3120U =

617 SS2 MICR UGS3130- =

617 SS2 MICR UGS3130U =

617 S84 MICR UGS3130U =

652 ITT ULN2001A

656 ITT ULN2003A

9665 PC FSC ULN2001A

9667 PC FSC ULN2003A

9668 PC FSC ULN2004A

# European registration; manufactured by various companies including ITT, Philips, SGS/ATES, Siemens, Thomson-CSF, AEG-Telefunken, Valvo, &

others.

= Functional equivalent only; usually improved performance but not necessarily pin compatible.
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COMPETITIVE IC

PART NUMBERING

Cherry Semiconductor:
CS 123

D
T— Package. D =Small Outline

DW = Wide-Body Small Outline

FN = Plastic Leaded Chip Carrier

J = Ceramic DIP

N = Plastic DIP

V = Power Tab SIP

VH = Power Tab SIP with Lead Form
Exar:

XR 2001 C

N

T—- Package. D = Small Outline
N = CerDIP
P = Plastic DIP

Grade. C = Commercial (0°C to +70°C)
M = Military (-55°C to +125°C)
Blank = Improved Commercial
Fairchild:

uA 705 P C

L Temperature. C = Commercial (0°C to +70 or +75°C)
=-55°C to +85°C
M = Military (-55°C to +125°C)

Package. D = Ceramic DIP

J = Flange Mount (TO-66)

K = Flange Mount (TO-3)

P = Plastic DIP

R = Ceramic Mini-DIP

T = Plastic Mini-DIP

U = Power Tab (TO-220)
Fujitsu:

MB 3759 E

C
T—-— Package. C = Ceramic
P = Plastic DIP
Z = CerDIP
Hitachi:

HA 1199

P
T——— Package. P = Plastic DIP
C = Ceramic DIP
CG = Ceramic Leadless Chip Carrier
CP = Plastic Leaded Chip Carrier
F = Small Outline
G = CerDIP
T = Power-Tab SIP
Integrated Power:

IP 3 P 45

T
T— Package. D = Ceramic
J = CerDIP
K = Flange Mount (TO-3)
N = Plastic DIP
T = Power Tab (TO-220)

Temperature. 1 =-55°C to +125°C
2 =-25°C to +85°C
3=0°C to +70°C




COMPETITIVE IC PART NUMBERING

Mitsubishi:
M 5 4523 P
Package. K =CerDIP
P = Plastic DIP
S = Ceramic DIP
Temperature. 5 = Commercial/Industrial
9 = Military
Motorola:

MC 1311 P

Package. D = Small Outline
K = Metal Flange Mount (TO-3)
L = Ceramic DIP
P = Plastic DIP
PQ = Plastic Quad In-Line
R = Metal Flange Mount (TO-66)
T = Power Tab (TO-220)
U = Ceramic DIP

National Semiconductor:

LM 380

N
T—-— Package. D = Ceramic DIP
E = Ceramic Leadless Chip Carrier
J = CerDIP
M = Small Outline
N = Plastic DIP
T = Power Tab (TO-220)
V = Plastic Leaded Chip Carrier
WM = Wide-Body Small Outline
Pro-Electron:

TD A 1060 P P

Material. C = Metal-Ceramic
G = Glass-Ceramic (CerDIP)
M= Metal
P = Plastic

Package. D =Dual In Line
G = Flat Quad
K = Diamond

—— Temperature. A = See Detail Specification
B = 0°C to +70°C
C =-55°C to +125°C
D =-25°C to +70°C
E = -25°C to +85°C
F = -40°C to +85°C
G =-55°C to +85°C
RCA (Harris):

CA 758

E
L Package. D = Ceramic DIP
E = Plastic DIP
F = CerDIP
M = Small Outline
Q = Plastic Leaded Chip Carrier
W = Staggered Quad In-Line Plastic
Blank = See Detail Specification
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COMPETITIVE IC PART NUMBERING

SGS-Thomson:
L 292 C

Signetics:
NE 564 N

L— Temperature.

Silicon General:
SG 1524 F

T— Package.

\'
L_ M = Mini-DIP

N =DIP

T = Flange Mount

V = Power Tab SIP (TO-220)

VH = Power Tab SIP with Lead Form

C = Commercial Temperature
D = Internal Diodes

Package.

Special.

A = Plastic Leaded Chip Carrier
D = Small Outline

F = CerDIP

FE = Mini-CerDIP

G = Leadless Chip Carrier

| = Ceramic DIP

N = Plastic DIP

U = Plastic SIP

N or NE = 0°C to +70°C
SA = -40°C to +85°C

S or SE = -55°C to +125°C
SU =-25°C to +85°C

D = Small Outline

DM = 8-Lead Small Outline
DW = Wide-Body Small Outline
G = Power Tab (TO-220)

H = Ceramic DIP

J = CerDIP

L = Leadless Ceramic Chip Carrier
M = Plastic Mini-DIP

N = Plastic DIP

P = Power Tab (TO-220)

W = Plastic DIP Semi-Tab

Y = Ceramic Mini-DIP

Package.
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COMPETITIVE IC PART NUMBERING

Texas Instruments:
SN 75 064 NE

Package. D = Small Outline
DW = Wide-Body Small Outline
FG = Ceramic Rectangular Leadless Chip Carrier
FH = Ceramic Square Leadless Chip Carrier
FK = Ceramic Square Leadless Chip Carrier
FM = Plastic Rectangular Leaded Chip Carrier
FN = Plastic Square Leaded Chip Carrier
J = CerDIP
JD = Ceramic DIP
K = Power Tab (TO-220)
N = Plastic DIP
ND = Plastic DIP Semi-Tab
NE = Plastic DIP Semi-Tab
P = Plastic Mini-DIP

——Temperature. 55 =-55°C to +125°C
75 = 0°C to +70°C

4 Cc J
l T———- Package. As shown above.

Temperature. C = Commercial (0°C to +70°C)
E = Extended (-40°C to +85°C)
| = Industrial (-25°C to +85°C)
M = Military (-55°C to +125°C)

TL 49

Toshiba:
TA 7272 P

Package. C = Ceramic
D = CerDIP
J = Plastic SOJ
P = Plastic DIP
T=PLCC
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PERIPHERAL POWER & DISPLAY DRIVER ICs




SECTION 3. TECHNICAL DATA & APPLICATION NOTES
for Peripheral Power and Display Driver ICs

iN NUMETICAI OFdEr .....coviiieiiieeiece et Beginning at 3-1
Applications Information:
Power ICs for Motor-Drive Applications ........cccceveieviveniivie e 3-222
Integrated Circuits for Current-Sourcing Applications ..........cccceveeveereienneens 3-229
Expanding the Frontiers of IC Interface for Electronic Displays..................... 3-239
Trends in IC Interface for Electronic Displays ........cccceeverienivincennceescennn, 3-245
2936 3-Phase Brushless DC Motor Controller/Driver ..........c.ccceecevneenierennen. 3-251
Series 5800 BIMOS Il POWET DIVETS .....cccoceiiiiiireiieneesee e 3-255
See Also:
Reliability of Series 2000 and 2800 Darlington Drivers ..........cccceceveeeene Section 8
Reliability of Series 5800 BiIMOS DIVErS .......ccccereerieenireireeceernenee e Section 8

Reliability of Series 6100 High-Voltage Display Drivers ........c.cccceceevnenene Section 8



2001 1urv

2024

HIGH-VOLTAGE, HIGH-CURRENT

ULN20XXL
Do o]
ULN20XXA

Dwg. No. A-9594

ABSOLUTE MAXIMUM RATINGS

Output Voltage, V¢

(ULN200X*, ULN2013A) .. ...... 50V

(ULN202X*) ..o 95V
Input Voltage, V| ... ... .ot 30V
Continuous Output Current, |

(ULN200X*, ULN202X*) . .. ... 500 mA

(ULN2013A) .. ..ooeieeneen 600 mA
Continuous Input Current, I ....... 25 mA
Power Dissipation, P,

(one Darlington pair) .. ......... 10w

(total package) . .......... See Graph
Operating Temperature Range,

Tpeeeeeennennenes -20°C to +85°C
Storage Temperature Range,

T, -55°C to +150°C

Note that the ULN2000A series (dual in-line
package) and ULN200OL series (small-outline
IC package) are electrically identical and share
a common pin number assignment.

DARLINGTON ARRAYS

Ideally suited for interfacing between low-level logic circuitry and
multiple peripheral power loads, the Series ULN2000A/L high-voltage,
high-current Darlington arrays feature continuous load current ratings
to 600 mA for each of the seven drivers. At an appropriate duty
cycle depending on ambient temperature and number of drivers
turned ON simultaneously, typical power loads totaling over 260 W
(400 mA x 7, 95 V) can be controlled. Typical loads include relays,
solenoids, stepping motors, magnetic print hammers, multiplexed LED
and incandescent displays, and heaters. All devices feature open
collector outputs with integral clamp diodes.

The ULN2001A device is a general-purpose array that may be used
with external input current limiting, or with most PMOS or CMOS logic
directly.

The Series ULN20x3A/L has series input resistors selected for
operation directly with 5 V TTL or CMOS. These devices will handle
numerous interface needs—particularly those beyond the capabilities
of standard logic buffers.

The Series ULN20x4A/L features series input resistors for
operation directly from 6 to 15 V CMOS or PMOS logic outputs.

The Series ULN200xA/L is the standard Darlington array. The
outputs are capable of sinking 500 mA and will withstand at least
50 V in the OFF state. Qutputs may be paralleled for higher load current
capability. The ULN2013A device is similar except that it will sink
600 mA. The Series ULN202xA/L will withstand 95 V in the OFF state.

These Darlington arrays are furnished in 16-pin dual in-line plastic
packages (suffix A) and 16-lead surface-mountable SOICs (suffix L).
All devices are pinned with outputs opposite inputs to facilitate ease of
circuit board layout.

FEATURES

B TTL, DTL, PMOS, or CMOS Compatible Inputs

Output Current to 600 mA

& Output Voltage to 95 V

Transient-Protected Outputs

@ Dual In-Line Plastic Package or Small-Outline IC Package

x = digit to identify specific device. Characteristic shown applies to family of devices with
remaining digits as shown. See matrix on next page.
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2001 maru 2024
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

DEVICE NUMBER DESIGNATION
PARTIAL SCHEMATICS

Veemax) 50V 50V g5V
ULN2001A (Each Driver)
leax) 500 mA 600 mA 500 mA
Logic ) Part Number
General Purpose
PMOS, CMOS ULN2001A* — —
5V ULN2003A* ULN2023A*
TTL, CMOS ULN2003L* ULN2013A* ULN2023L
6-15V ULN2004A*
CMOS, PMOS ULN2004L* — ULN2024A

*Also available for operation between -40°C and +85°C. To order, change
prefix from ‘ULN’ to ‘ULQ'".

Dwg. No. A-9595

ULN20X3A/L (Each Driver)
25

2.0 PN\

15 \7

[7)
&
H]
2
=
o
=
<
a.
a 2
7]
a 4 <,
& K
= K2
(o]
2 1.0
w
[©]

Dwg. No. A-9651 <
b4
2
o 05
|

ULN20X4A/L (Each Driver) o
=
2 o
com b= 25 50 75 100 125 150

AMBIENT TEMPERATURE IN °C

Dwg. No. GP-006

Dwg. No. A-9898A X = Digit to identify specific device. Specification shown applies to family of devices with

remaining digits as shown. See matrix above.




2001 raru 2024
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

SERIES ULN2000A/L
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Typ. Max. | Units
Output Leakage Current lcex 1A All V=50V, T,=25C — <1 50 LA
V=50V, T,=70°C — <1 100 HA
1B ULN2004* V=50V, T,=70°C, V=10V — <5 500 HA
Collector-Emitter VCE(SAT) 2 All IC =100 mA, |, = 250 pA — 0.9 1.1 \
Saturation Voltage lc =200 mA, | = 350 pA — 1.1 1.3 Vv
lc =350 mA, |5 =500 pA — 1.3 1.6 Vv
Input Current IIN(ON) 3 ULN2003* Vin=385V — 093 135 mA
ULN2004* V=50V — 035 05 mA
V=12V — 1.0 145 mA
IlN(OFF) 4 All IC =500 pA, TA =70°C 50 65 —_ HA
Input Voltage VIN(ON) 5 ULN2003* Veg =20V, ;=200 mA — — 2.4 Vv
Vg =20V, | =250 mA — — 2.7 \"
Vg =20V, I, =300 mA — — 3.0 \
ULN2004* Veg=20V,I.=125mA — — 5.0 Vv
Ve =20V, I, =200 mA — — 6.0 \"
Ve =20V, 1, =275mA — — 7.0 Vv
Vg =20V, I,=350 mA — —_ 8.0 \
D-C Forward Current Nee 2 ULN2001A Vg =20V, |;=350 mA 1000 — — —
Transfer Ratio
Input Capacitance Cun — All — 15 25 pF
Turn-On Delay ton 8 All 05Et00.5E,,; — 025 1.0 us
Turn-Off Delay PHL 8 All 05E 10 0.5Ey,; — 025 1.0 us
Clamp Diode [ 6 All Vg=50V,T,=25°C — — 50 LA
Leakage Current Vg=50V,T,=70°C — — 100 pA
Clamp Diode Ve 7 All I. =350 mA — 1.7 2.0 Vv
Forward Voltage

*Complete part number includes suffix to identify package style: A = DIP, L = SOIC.




2001 taru 2024
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

TYPE ULN2013A
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Limits
Characteristic Symbol Fig. Test Conditions Min. Typ. Max. | Units
Output Leakage Current boex 1A Veg=50V,T,=25C —_ <1 50 pA
Vg =50V, T, =70°C — <1 100 HA
Collector-Emitter Vcs(s AT) 2 Ig =200 mA, I; = 350 uA — 1.1 1.3 \
Saturation Voltage
: lc =350 mA, I = 500 pA —_— 1.3 1.6 Vv
I =500 mA, I, = 600 nA — 1.7 1.9 v
Input Current IIN(ON) 3 Vn=385V — 0.93 1.35 mA
IlN(OFF) 4 lo =500 A, T, = 70°C 50 65 — nA
Input Voltage V‘N(ON) 5 Veg=20V, 1, =250 mA — —_ 2.7 v
Vee =2.0V, |5 =300 mA — — 3.0 Vv
Ve =20V, 1= 500 mA — — 35
Input Capacitance Cn — —_ 15 25 pF
Turn-On Delay ton 8 05Et005E,; — 0.25 1.0 us
Turn-Off Delay toer 8 0.5E,t005E,; - 0.25 1.0 us
Clamp Diode Iq ‘ 6 Vg=50V,T,=25°C —_ - 50 A
Leakage Current
Vp=50V,T,=70°C — — 100 HA
Clamp Diode Ve 7 le =350 mA — 1.7 2.0 v
Forward Voltage
I. =500 mA — 2.1 25 Y




2001 taru 2024
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

SERIES ULN2020A/L
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max. | Units
Output Leakage Current leex 1A All Vg =95V, T,=25°C — <1 50 HA
Veg=95V,T,=70°C — <1 100 pA
1B ULN2024A Veg=95V,T,=70°C,V, =1.0V — <5 500 HA
Collector-Emitter Vesan 2 All Ic =100 mA, I = 250 pA — 09 141 Vv
Saturation Voltage lc =200 mA, |5 = 350 pA — 11 1.3 \
lc =350 mA, |g = 500 pA — 1.3 1.6 \Y
Input Current IlN(ON) 3 ULN2023* V=385V — 093 135 mA
ULN2024A V=50V — 035 05 mA
V=12V — 1.0 145| mA
Inore) 4 All lc =500 pA, T, = 70°C 50 65 — pA
Input Voltage VlN(ON) ULN2023* Ve =20V, 1,=200 mA — — 24 \
Ve =20V, 1, =250 mA — — 2.7 Vv
Ve =20V, I, =300 mA — — 3.0 \
ULN2024A Ve =20V, | =125mA — — 5.0 Vv
Ve =20V, =200 mA — — 6.0 \
Ve =20V, 1, =275mA — — 7.0 \
Vg =2.0V, I, =350 mA — — 8.0 Vv
Input Capacitance Cn — All — 15 25 pF
Turn-On Delay toLm 8 All 0.5E1005E,,; — 025 1.0 us
Turn-Off Delay tonL 8 All 0.5Et00.5E,;; — 025 1.0 us
Clamp Diode I 6 All Vg=95V,T,=25°C — — 50 pA
Leakage Current Vg=95V,T,=70°C — — 100 A
Clamp Diode Ve 7 All I =350 mA — 1.7 20 \
Forward Voltage

*Complete part number includes suffix to identify package style: A = DIP, L = SOIC.




2001 aru 2024
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
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2001 TarU 2024 ,
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
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2001 rtaru 2024
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

TYPICAL APPLICATIONS
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2061 1urv

2069

ULN2064/65B

Dwg. No. A-9765A

ABSOLUTE MAXIMUM RATINGS
at +25°C Free-Air Temperature
for Any One Driver
(unless otherwise noted)

Output Voltage, Vgy - oo -on -t See Guide
Output Sustaining Voltage,

VCE(SUS) ................ See Guide
Output Current, |, (Note 1) ....... 1.75A
Input Voltage, V, (Note 2). ... See Guide
Input Current, I; (Note 3) .......... 25 mA
Supply Voltage,

Vs (ULN2068B/LB & 2069B) .. ... 0V
Total Package Power Dissipation,

Py o See Graph
Operating Temperature Range, (Note 4),

Ty -20°C to +85°C
Storage Temperature Range,

Tgeoeoiins -55°C to -150°C

1. Allowable combinations of output current,
number of outputs conducting, and duty cycle
are shown on following pages.

2. Input voltage is referenced to the substrate (no
connection to other pins) for the ULN2061/62M,
reference is ground for all other types.

w

. Input current may be limited by maximum
allowable input voltage.

4. The ULN2065B and ULN2068B are also
available for operation between -40°C and
+85°C. Change third character from ‘N’ to ‘Q".

1.5 A DARLINGTON SWITCHES

High-voltage, high-current Darlington arrays ULN2061M through
ULN2069B are designed for interface between low-level logic and a
variety of peripheral loads such as relays, solenoids, dc and stepper
motors, magnetic print hammers, multiplexed LED and incandescent
displays, heaters, and similar loads. Output OFF voltage ratings of 50 V
and 80 V are available. In the DIP, the quad drivers can drive resistive
loads to 480 watts (1.5 A x 80 V, 26% duty cycle). For inductive loads,
sustaining voltages of 35 V and 50 V at 100 mA are specified.

Dual-driver arrays ULN2061M and the higher-voltage ULN2062M
are used for common-emitter (externally connected) or emitter-follower
applications. They are supplied in 8-pin plastic mini-DIPs.

Quad drivers ULN2064B/LB, ULN2065B, ULN2068B/LB, and
ULN2069B are intended for use with TTL, low-speed TTL, and 5 V MOS
logic. The ULN2065B and ULN2069B are selected for the 80 V minimum
output breakdown specification. The ULN2068B/LB and ULN2069B have
pre-driver stages and are recommended for applications requiring high
gain (low input-current loading). Quad-driver arrays are supplied with
heat-sink contact tabs in 16-pin plastic DIPs (suffix B) and 20-lead
surface-mountable wide-body SOICs (suffix LB).

FEATURES

W TTL, DTL, MOS, CMOS Compatible Inputs
B Transient-Protected Outputs

B Loads to 480 Watts

B Heat-Sink Contact Tabs on Quad Arrays

Always order by complete part number, e.g., [ULN2061M| .

See matrix on next page. Note that all devices are not available
in all package types.

3-9
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061 THRU 2069

1.5 A DARLINGTON SWITCHES

50

4.0

3.0

20

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

TN

20-LEAD SOIC, R g 7= 6CW—/ |

16-PINDIP, Rg 1 = 13°C/W

N

0-LEAD SOIC, R g, = 45°C/W

L~ 16-PINDIP, R = 40°C/W

N
N
\\‘

N\

T~

8-PIN DIP, Ry, = 80°C

25 50 75 100
TEMPERATURE IN °C

125

150

Dwg. GP-027

To order, change third character from ‘N’ to ‘Q’.

SELECTION GUIDE
Part Max. Min. Max.

Number* Veex VCE(SUS) Vin Application
ULN2061M 50V 35V 30V TTL, DTL, Schottky TTL,
ULN2062M 80V 50V 60V and 5V CMOS
ULN2064B 50V 35V 15V TTL, DTL, Schottky TTL,
ULN2064LB and 5 V CMOS
ULN2065Bt 80V 50V 15V
ULN2068Bt 50V 35V 15V TTL, DTL, Schottky TTL,
ULN2068LB and 5V CMOS
ULN2069B 80V 50V 15V

* Suffixes ‘LB’ are SOICs, ‘B’ and ‘M’ are DIPs.
1 These devices are also available for operation between -40°C and +85°C.

'cex

Dwg. No. A-9729A

FIGURE 1

OPEN

ERET;

Dwg. No. A-9734A

FIGURE 5

TEST FIGURES

OPEN

Dwg. No. A-10,350

FIGURE 2

Dwg. No. A-9735A

FIGURE 6

OPEN

Dwg. No. A-10,349

FIGURE 3

OPEN

Dwg. No. A-9736

FIGURE 7

OPEN

OPEN

Dwg. No. A-9732

FIGURE 4

Dwg. No. A-10,351

FIGURE 8

3-10



2061 THRU 2069
1.5 A DARLINGTON SWITCHES

PARTIAL SCHEMATIC ULN2061/62M
—P—ox
350 i ———0
B O—vy VvV c
| ~—C
K 7.2K
U 3K-‘ oF
Dwg. No. A-10,352B Dwg. No. A-10,230A

ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Max. Units
Qutput Leakage Current loex 1 ULN2061M Vg =50V — 100 HA
Ve =50V, T,=70C — 500 pA
ULN2062M Ve =80V — 100 pA
V=80V, T,=70C — 500 HA
Output Sustaining Voltage VCE(SUS) 2 ULN2061M lg=100mA, vV, =04V 35 — \Y
ULN2062M lc=100mA, V, =04V 50 — \Y
CoIIectqr-Emiﬁer VCE(SAT) 3 Both lc =500 mA, |5 = 625 uA — 11 \"
Saturation Voltage 'c Z750 mA, | = 935 pA — 12 v
Ic=10A, I;=125mA — 13 v
lc=125A"1;=2.0mA — 1.4 v
ULN2062M lg=15A" 1;=225mA — 15 v
Input Current IIN‘ON) 4 Both V=24V 14 4.3 mA
V=375V 33 96 mA
Input Voltage VlN(ON) 5 Both VCE =20V, lC =1.0A — 2.0
ULN2061M Vee=20V, I =1.25A™ — 25 \Y
ULN2062M | V=20Vl =15A" — 25 v
Turn-On Delay torn — Both 05E t005E — 1.0 us
Turn-Off Delay ton — Both 05E t005E , — 1.5 Us
Clamp Diode Leakage Current la 6 ULN2061M Vg=50V — 50 pA
V=50V, T,=70°C — 100 HA
ULN2062M Vy=80V — 50 pA
Vo,=80V,T,=70°C — 100 | pA
Clamp Diode Forward Voltage Ve 7 Both le=10A — 175 Vv
lL=15A — 20

**Pulse-Test

3-11



2061 THRU 2069
1.5 A DARLINGTON SWITCHES

PARTIAL SCHEMATIC

7

Dwg. No. A-10,353C

ULN2064/65B

ULN2064LB

c X
c[z]
L15] ne
sG>
114]8 GND [7 .
13| GND GND | 5 -
GND | 6
e N
GND | 7
: n
L] sz >
110 J nC c 3]
S]c [

Dwg. No. A-9765A

ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Dwg. No. A-14,326

Test Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Max. |Units
Output Leakage Current loex 1 ULN2064* Vee=50V — 100 A
_ Veg=50V,T,=70C — 500 pA
ULN2065B Ve =80V — 100 pA
Ve =80V, T,=70°C — 500 pA
Output Sustaining Voltage VCE(SUS) 2 ULN2064" lc=100mA,V =04V 35 — \"
ULN2065B lc=100mA, vV =04V 50 — \
Collectgr-Emitter Vcs(s AT) 3 Both Ic =500 mA, I; = 625 pA — 1.1 \"
Saturation Voltage Ig = 750 mA, I, = 935 A — 12 v
Io=1.0A,l5=125mA — 1.3 v
Ic= 1.25A,15=20mA — 1.4 Vv
ULN2065B Ic=15A, I;=225mA — 15 v
Input Current IIN(ON) 4 Both V=24V 14 43 mA
V=375V 33 96 | mA
Input Voltage VIN(ON) 5 Both Vg=20V,I;=1.0A — 2.0
ULN2064* Veg=20V, IC =125A — 25 \
ULN2065B V=20V, =15A — 25 v
Turn-On Delay torn — Both 05E t005E , — 1.0 ps
Turn-Off Delay ton — Both 05E, t005E , — 1.5 ps
Clamp Diode Leakage Current Iq 6 ULN2064* Vg=50V — 50 A
Vg=50V,T,=70°C — 100 pA
ULN2065B Vp=80V - 50 pA
Vg=80V,T,=70°C — 100 pA
Clamp Diode Forward Voltage Ve 7 Both l.=10A — 1.75 \
le =15A — 2.0 v
* Complete part number includes suffix to identify package style: B = DIP with heat sink tabs, LB = SOIC with heat sink tabs.
N _
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2061 THRU 2069
1.5 A DARLINGTON SWITCHES

PARTIAL SCHEMATIC ULN2068/69B ULN206SLB

Vs S00

Dwg. No. A-10,354C Dwg. No. A-10,310 Dwg. No. A-14,327

ELECTRICAL CHARACTERISTICS at +25°C, V,= 5.0V (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Max. |Units
Output Leakage Current loex 1 ULN2068* Vg =50V — 100 pA
Ve =50V, T,=70°C - 500 | pA
ULN2069B V=80V — 100 pA
Ve =80V, T,=70°C — 500 pA
Output Sustaining Voltage VCE(SUS] 2 ULN2068* lc=100mA, V=04V 35 — \"
ULN2069B lC =100mA, V, =04V 50 — \
gg{fgt(i)c:f\?gliggr;e VCE(SAT) 3 Both IC =500 mA, VIN =275V — 11 \Y
I =750 mA, V, =275V — 12 v
Ig=1.0A,V, =275V — 1.3 v
I;=125A,V, =275V — 1.4 \
ULN2069B lg=15A,V, =275V — 15 v
Input Current Iiniony 4 Both Vin=275V —_ 550 pA
V=375V — 1000 | pA
Input Voltage VIN(ON) 5 ULN2068* Ve =20V, =125A — 2.75 \
ULN2069B Ve =20V, 1, =15A — 2.75 v
Supply Current Iy 8 Both lc=500mA,V =275V — 6.0 mA
Turn-On Delay toun — Both 05E to05E — 1.0 Us
Turn-Off Delay torL — Both 05E 1005E ,I,=125A — 1.5 us
Clamp Diode Leakage Current Iq 6 ULN2068* Vg=50V — 50 pA
Vgp=50V,T,=70°C — 100 pA
ULN2069B Vp=80V — 50 HA
V,=80V,T,=70°C — 100 | pA
Clamp Diode Forward Voltage Ve 7 Both l.=1.0A —_ 1.75 Vv
l.=15A — 2.0 v

*Complete part number includes suffix to identify package style: B = DIP with heat sink tabs, LB = SOIC with heat sink tabs.
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2061 THRU 2069
1.5 A DARLINGTON SWITCHES

INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE AT +25°C
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2061 THRU 2069
1.5 A DARLINGTON SWITCHES

PEAK COLLECTOR CURRENT AS A FUNCTION OF DUTY CYCLE
(DUAL IN-LINE PACKAGED DEVICES)
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2061 THRU 2069
1.5 A DARLINGTON SWITCHES

PEAK COLLECTOR CURRENT AS A FUNCTION OF DUTY CYCLE
(DUAL IN-LINE PACKAGED DEVICES, cont’d)
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2061 THRU 2069
1.5 A DARLINGTON SWITCHES

TYPICAL APPLICATION

fﬁ//ll///t | W\ #A FA IR A A K
p 4
A A 1A AR w s wo| v | A w| 1| vo| vo] 8| 1A 44 4 e e
—
1 1116
2 15 ) NC
ULN-2061M
3 14
— —
L1 r—l 4 13
Sus
LAMP_{ 2 7 s 12
TEST
3 0 6 1T
4 5 7 10
ame | S ] .
TEsT ——
ULN-2064/668

Dwg. No. B-1365

COMMON-CATHODE LED DRIVERS
(Type ULN2068B/LB is also applicabte)
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2540

QUAD DARLINGTON
POWER DRIVER

Combining AND logic gates and inverting high-current bipolar
outputs, the UDN2540B quad Darlington power driver provides inter-
face between low-level signal-processing circuits and power loads

out, 1 i 6] IN totaling 360 W. Each of the four independent outputs can sink up to
4 ks 4 1.8 A in the ON state with peak inrush currents to 2.5 A. The four
kK 2 15] IN power outputs are each comprised of an open-collector Darlington
+ 3 driver and an internal flyback/clamp diode for switching inductive leads.
outT, [3 14] ENABLE They feature a minimum breakdown and sustaining voltage of 50 V.
3 The logic inputs are compatible with TTL and 5 V CMOS logic systems.
GROUND | 4 131 GROUND Typical applications include print heads, relays, solenoids, and
dc stepping motors. The UDN2540B can also be used to drive high-
2
GROUND L5 ”I7 2] GROUND current incandescent lamps, LEDS, and heaters. A similar device,
ouT, e v specifically intended for driving a unipolar stepper motor in the two-
2 ) cc phase drive format, is the UDN2544B.
7 10 . - . .
K + INz The UDN2540B is supplied in a 16-pin batwing power DIP. The
out, = 9] IN batwing construction provides for maximum package power dissipation

in a standard DIP construction. At 25°C, and with only 1 sq. in. of
copper foil at the ground tabs, the package is capable of safely
dissipating 3.8 W.

FEATURES

W 1.8 A Continuous Output Current

B Output Voltage to 50 V

B TTL and 5 V CMOS Compatible Inputs
W Efficient Input/Output Pinning

B Integral Transient-Suppression Diodes
B Replaces L6221A

Dwg. No. A-11,561A

ABSOLUTE MAXIMUM RATINGS

atT, = 25°C
Output Voltage, Vgpe oo -t e 50V
Output Current, Iy, (peak) ......... 25A
(continuous) ................. 1.8A
Logic Supply Voltage, V¢ ... ... ... 70V
Input Voltage, Vi . ... ooovvieenn 70V
Package Power Dissipation,
Py See Graph
Operating Temperature Range,
A c e -20°C to +85°C
Storage Temperature Range,
Tg oo -55°C to +150°C

Always order by complete part number: [UDN2540B) .
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2540
QUAD DARLINGTON POWER DRIVER

ELECTRICAL CHARACTERISTICS at T, = 25°C,TJ <150°C, V. =475 Vto 5.25 V.

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Leakage Current lcex Vour=50V,V, =08V, V=24V - <1.0 100 HA
Vour=50V,V, =24V, Vg, =08V — <10 100 | pA
Output Sustaining Voltage VCE(SUS) loyr=18A L=3.0mH 50 — — Vv
Output Saturation Voltage VCE(SAT) loyr =600 MA, V| =V, =24V — 0.9 1.0 \
lour=1.0A, V| =Vy=24V — 1.0 1.2 \
lour = 1.8A, V=V =24V — 1.3 1.6 v
Input Voltage Logic 1 Vle or VEN“) 2.4 — — Vv
Logic 0 VIN(O) or VEN(O) — — 0.8 \
Input Current Logic 1 Vle or VEN(1) =24V — - 10 pA
Logic 0 VlN(O) or VEN(D) =08V —_ — -100 pHA
Total Supply Current lec Vin' =Ven=24V, V=50V, — 14 20 mA
Outputs Open
V' =Vgy =08V, V., =50V — 04 2.0 mA
Clamp Diode Forward Voltage Ve l.=10A — 1.3 1.6
l.=18A — 1.6 2.0
Clamp Diode Leakage Current Ia Vg =50V — <1.0 100 HA

Typical Data is for design information only.
*All inputs simultaneously, all other tests are performed with each input tested separately.

E

g é"\

F4 W

2 2

o

33

o \

[+

% N TRUTH TABLE

a 2 R

w ay q\a ENABLE IN, OuT,,
< %4\

8

g, N H H ON

Y N — L OFF
; L X OFF
Qo

3 s 50 75 100 125 150 X = Don't care.

TEMPERATURE IN °C

Dwg. No. GP-0108
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2540
QUAD DARLINGTON POWER DRIVER

TYPICAL APPLICATION
(QUAD RELAY DRIVER WITH ZENER FLYBACK)
+28V
(0]
1 16 IN
Ka L 4 4
2 15
K3 % ; IN3
LYY YL 3 ' 14 ENABLE
4 13

ZS
N
1k
"
3}
o
I
I

Wa'aa gt 6 11 +5V

15V y
» 7 10 IN2
x
8 . 9 IN
K1 !
Dwg. EP-016

APPLICATIONS INFORMATION

A typical application is shown for driving four high-current relays,
solenoids, or print heads. A Zener diode is used to increase the flyback
voltage, providing a much faster inductive load turn-OFF current decay,
resulting in faster dropout (reduced relay contact arcing), and improved
performance. -The maximum Zener voltage, plus the load supply
voltage, plus the flyback diode forward voltage must not exceed the
device’s rated sustaining voltage.

With external control circuitry, the ENABLE input can be used for
chopper (PWM) applications. If the ENABLE input is not used, it should
be tied high.

All inputs will float high if open circuited.

Vec +Vz + VF

OUTPUT
VOLTAGE

Tour y—ZENER CLAMP
\\‘/—DIODE CLAMP
\\

Dwg. WP-001

OUTPUT
CURRENT
a
2
2
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GROUND

GROUND

Dwg. No. A-11,561A

ABSOLUTE MAXIMUM RATINGS

atT, = 25°C

Output Voltage, Viyyr v v oo voee 60V
Over-Current Protected Output Voltage,

VOUT « rrmrree e 25V
Output Current, g . ..oovn e 1.0 A*
Supply Voltage, Voo ..ovvveint 7.0V
Input Voltage, V| or Vg . oooooonn e 18V
Package Power Dissipation,

I See Graph
Operating Temperature Range, T,

(UDN2543B). . ....... -20°C to +85°C

(UDQ2543B). . .. ..... -40°C to +85°C
Storage Temperature Range,

Tg o oveenieiiienns -55°C to +150°C

*Outputs are peak current limited at approximately
1.0 A per driver. See Circuit Description and
Applications for further information.

PROTECTED
QUAD POWER DRIVERS

Providing interface between low-level signal processing circuits and
power loads to 240 W, the UDN2543B and UDQ2543B quad power
drivers combine NAND logic gates and high-current bipolar outputs.
Each of the four independent outputs can sink up to 700 mA in the ON
state. The outputs have a minimum breakdown voltage of 60 V and a
sustaining voltage of 35 V. The inputs are compatible with most TTL,
DTL, LSTTL, and 5 V CMOS and PMOS logic systems.

Over-current protection has been designed into each channel of the
UDN/UDQ2543B and typically occurs at 1 A. It protects any one
channel from output short circuits with supply voltages up to 25 V.
When the maximum output current is reached, that output stage is
driven linearly. If the over-current condition continues, that output's
thermal limiting will operate, limiting that output’s power dissipation.
The outputs also include transient suppression diodes for use with
inductive loads such as relays, solenoids, or dc stepping motors.

Bothrdevices are supplied in a 16-pin power DIP of batwing con-

~ struction to provide for maximum package power dissipation. They are

rated for continuous operation over the temperature range of -20°C to
+85°C (UDN2543B) or for use in automotive applications over an
extended temperature range as the UDQ2543B.

FEATURES

B 700 mA Output Current per Channel

B Output Voltage to 60 V

B Low Output-Saturation Voltage

B Integral Output Transient-Suppression Diodes

B TTL, CMOS, PMOS, NMOS Compatible Inputs

@ Independent Over-Current Protection for Each Output

Always order by complete part number:

Part Number | Operating Temperature
UDN2543B -20°C to +85°C
uUDQ2543B -40°C to +85°C
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2543
PROTECTED QUAD POWER DRIVERS

FUNCTIONAL BLOCK DIAGRAM
(1 OF 4 CHANNELS)
K
Vee
ENABLE OUTy
oO—
C ——j THERMAL
INy K LIMIT
Dwg. No. D-1005
w5
E \
s g
4 0y
z 4 2
a
23
[=}
o \
T 1 N
=
O 0
3 50 75 100 125 150

TEMPERATURE IN °C

Dwg. No. GP-010B
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2543
PROTECTED QUAD POWER DRIVERS

ELECTRICAL CHARACTERISTICS at T, = +25°C, V= 4.75Vt0 5.25 V

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Output Leakage Current lcex Vour =60V, V=08V, V, =20V — 100 pA
Vour =60V, V=20V, V, =08V — 100 A
Output Sustaining Voltage VOUT(SUS) lour=100mA, V| =V, =08V 35 — \
Output Saturation Voltage Vour(s AT) lour =100 MA, V, =V =20V — 200 mV
lour =400 MA, V, =V =20V — 400 mV
lour = 700 MA, V= Vg, =20V — 600 mv
Input Voltage Logic 1 me or VEN“) 2.0 — \
Logic 0 VIN(O) or VEN(O) — 0.8 \
Input Current Logic 1 Vle or VENm =20V — 20 pA
Logic 0 Vm(o) or VEN(O) =08V — -10 pA
Total Supply Current leg lour =700 MA, V| " =V =20V — 65 mA
Outputs Open, V"= 0.8V, V =20V — 15 mA
Clamp Diode Forward Voltage Ve I.=1.0A — 1.6
le=15A — 20
Clamp Diode [ Vg=80V,V =V, =20V, — 50 pA
Leakage Current D, +D,0rD, +D,

* All inputs simultaneously, all other tests are performed with each input tested separately.
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2543
PROTECTED QUAD POWER DRIVERS

TYPICAL OUTPUT BEHAVIOR

j¢—SHORT CIRCUIT-

QUTPUT CURRENT

I NORMAL LOAD
l CURRENT LIMIT |

NOT TO SCALE

TIME

3-24

Dwg. No. WP-013

CIRCUIT DESCRIPTION AND APPLICATION

INCANDESCENT LAMP DRIVER

High incandescent lamp turn-ON/in-rush currents can destroy
semiconductor lamp drivers and contribute to poor lamp reliability.
However, lamps with steady-state current ratings up to 500 mA can be
driven with the UDN/UDQ2543B without the need for warming or
current-limiting resistors.

When an incandescent lamp is initially turned ON, the cold filament
is at minimum resistance and would normally allow a 10x to 12x in-rush
current. With the UDN/UDQ2543B, during turn-ON, the high in-rush
current is sensed by the internal low-value sense resistor. Drive current
to the output stage is then diverted by the shunting transistor and the
load current is momentarily limited to approximately 1.0 A. During this
transition period, the output stage is driven in a linear fashion. During
lamp warmup, the filament resistance increases to its maximum value,
the output stage goes into saturation and applies full supply voltage to
the lamp.

INDUCTIVE LOAD DRIVER

Bifilar (unipolar) stepper motors, relays, or solenoids can be driven
directly. The internal flyback diodes prevent damage to the output
transistors by suppressing the high-voltage spikes which occur when
turning OFF an inductive load.

FAULT CONDITIONS

In the event of a shorted load, the load current will attempt to
increase. As described above, the drive current to the affected output
stage is diverted, causing the output stage to go linear, limiting the peak
output current to approximately 1 A. As the power dissipation of that
output stage increases, a thermal gradient sensing circuit will become
operational, further decreasing the drive current to the affected output
stage and reducing the output current to a value dependent on supply
voltage and load resistance. If the fault condition is corrected, the
output stage will return to its normal saturated condition.

Due to the independent operation of the four channels, only a
single channel should be shorted at a time. Multiple overload condi-
tions may be tolerated provided rated package power dissipation is not
exceeded.




2544

Dwg. No. PP-017

ABSOLUTE MAXIMUM RATINGS

atT, = 25°C

Output Voltage, Vg« -vvvvveennnn 50V
Output Current, 'om

(Peak) ..........coiviiiiin, 25A

(Continuous) ................. 18A
Logic Supply Voltage, V... ... ... 7.0V
Input Voltage, V. ................ 7.0V
Package Power Dissipation,

Py oo See Graph
Operating Temperature Range,

Ta oo -20°C to +85°C
Storage Temperature Range,

T, -55°C to +150°C

QUAD DARLINGTON
POWER DRIVER

Combining logic gates and high-current bipolar outputs, the
UDN2544B quad Darlington power driver provides an interface
between low-level logic circuitry and high-power loads. Each of the
four outputs can sink up to 1.8 A in the ON state with peak inrush
currents to 2.5 A. The four power outputs are each comprised of an
open-collector Darlington driver and an internal flyback/clamp diode for
switching inductive loads. They feature a minimum breakdown and
sustaining voltage of 50 V. The logic inputs are compatible with TTL
and 5 V CMOS logic systems.

This device is particularly well-suited for unipolar stepper motor
drive applications. With complementary control inputs and an active-low
ENABLE, the UDN2544B makes it easy to implement full stepping of a
stepper motor with only two microcontroller/microprocessor control
lines. Other typical applications include relay or solenoid driving and
incandescent or LED lamp driving.

The UDN2544B is supplied in a 16-pin batwing power DIP. The
batwing construction provides for maximum package power dissipation
in a standard DIP construction. At 25°C, and with only 1 sq. in. of
copper foil at the ground tabs, the package is capable of safely dissi-
pating 3.8 W.

FEATURES

1.8 A Continuous Output Current

Output Voltage to 50 V

Inputs Configured for Unipolar Stepper Motors
Active-Low Output Enable

TTL and 5 V CMOS Compatible Inputs
Integral Transient-Suppression Diodes

Always order by complete part number: |JUDN2544B
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2544
QUAD DARLINGTON POWER DRIVER

ELECTRICAL CHARACTERISTICS at T, = +25°C, TJ <150°C, V.. =4.75Vto 525 V.

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Leakage Current lcex Vour=50V — <1.0 100 HA
Output Sustaining Voltage VCE(sus) loyr=18A,L=3.0mH 50 — — \
Output Saturation Voltage VCE(S AT) loyt = 600 MA — 0.9 1.0 v
loyr=10A — 1.0 1.2 \%
loyr=18A — 1.3 1.6 v
Input Voltage Logic 1 me or VENm 2.4 — — Vv
Logic 0 V,N(o) or VEN(O) — — 0.8 Vv
Input Current Logic 1 Vle or VEN(” =24V — — 10 pA
Logic 0 V,N(o) or VEN(O) =08V — — -100 HA
Total Supply Current lec All Outputs ON, Outputs Open — 14 20 mA
All Outputs OFF — 0.4 20 mA
Clamp Diode Forward Voltage Ve l.=1.0A — 1.3 1.6 \"
l.=18A — 1.6 20
Clamp Diode Leakage Current la Vg=50V — <1.0 100 HA
Typical Data is for design information only
TRUTH TABLE E 5
ENABLE | IN, OUT, | IN,, OUT, | IN, ouT, |IN, OUT, E éﬁ\
L | on|[H oOF[H ofF[H on]| 3° 7
L OFF L ON L ON L OFF E z
H X OFF X OFF X OFF | X OFF § 3
X = Don't care § \ \
:,
E
g 025 50 75 100 125 150
TEMPERATURE IN °C
Dwg. No.GP-0108B
L N
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2544
QUAD DARLINGTON POWER DRIVER

TYPICAL APPLICATION
(UNIPOLAR STEPPER MOTOR WITH ZENER FLYBACK)
+28V
o
INPUT 374
O
ALC] ENABLE (ACTIVE LOW)
D B INPUT /2
15V l_ '—J
Dwg. EP-015
TRUTH TABLE APPLICATIONS INFORMATION
INPUTS WINDINGS A typical application is shown driving a four-phase unipolar stepper
12 3/4 A B C D motor. Note that with the complimentary control inputs, only two logic
L H ON ON OFF OFF signals are needed to drive the motor in the two-phase format. The two
L L OFF ON ON OFF phase drive format illustrated, energizes two adjacent phases in each
H L OFF OFF ON ON detent position (AB, BC, CD, DA) to provide an improved torque-speed
H H ON OFF OFF ON product and greater detent torque.

A Zener diode can be used to increase the flyback voltage. The
increased flyback voltage gives a much faster inductive load turn-OFF
current decay resulting in improved motor performance. The maximum
Zener voltage, plus the load supply voltage, plus the flyback diode
forward voltage must not exceed the device’s rated sustaining voltage.

Vee +Vz + VF With external control circuitry, the ENABLE input (active low) can
- be used for chopper (PWM) applications. If the ENABLE input is not
2 . .
[ | — Ve + VE used, it should be tied low.
33

Vee
l All inputs will float high if open circuited.
Vee (saT) ‘
Tour :/— ZENER CLAMP
S DIODE CLAMP
o
Tcex

Dwg. WP-001

OUTPUT
CURRENT
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UDN/UDQ2547B

ouTy [15] IN,
OUT, ENABLE

GROUND GROUND

GROUND GROUND

OUT3 SUPPLY

NO
CONNECTION IN3
ouT, (B INg

Dwg. No. PP-018

ABSOLUTE MAXIMUM RATINGS

atT, = 25°C

Output Voltage, Vyp. oo ovoovove v 60V
Over-Current Protected Output Voltage,

Vour «evvr verees PERERTREPP 25V
Output Current, IOUT .............. 1.3 A*
FAULT Output Voltage, Vg .......... 40V
Supply Voltage, Voo oo 7.0V
Input Voltage, VyorVgy........... 7.0V
Package Power Dissipation,

Pyooreia See Graph
Operating Temperature Range, T,

Prefix ‘UDK" ........ -40°C to +125°C

Prefix ‘UDN’ ......... -20°C to +85°C

Prefix ‘UDQ" ......... -40°C to +85°C
Storage Temperature Range,

T -55°C to +150°C

*Outputs are current limited at approximately

1.3 A per driver and junction temperature limited
if current in excess of 1.3 A is attempted.

See Circuit Description and Application for further
information.

PROTECTED
QUAD POWER DRIVERS

Providing interface between low-level signal processing circuits and
power loads, the UDN2547B and UDN2547EB quad power drivers
combine logic gates and high-current bipolar outputs with complete
output protection. Each of the four outputs will sink 600 mA in the ON
state. The outputs have a minimum breakdown voltage of 60 V and a
sustaining voltage of 40 V. The inputs are compatible with TTL and 5 V
CMOS logic systems and include internal pull-down resistors to ensure
that the outputs remain OFF if the inputs are open-circuited.

Over-current protection for each channel has been designed into
these devices and is activated at approximately 1.3 A. It protects each
output from short circuits with supply voltages up to 25 V. When a
maximum driver output current is reached, that output drive is reduced
linearly, maintaining a constant load current. If the over-current or short
circuit condition continues, each channel has an independent thermal
limit circuit which will sense the rise in junction temperature and turn
OFF the individual channel that is at fault. Foldback circuitry decreases
the output current if excessive voltage is present across the output and
assists in keeping the device within its SOA (safe operating area).

Each output also includes diagnostics for increased device protec-
tion. If any output is shorted or opened, the diagnostics can signal the
controlling circuitry through a common FAULT pin.

The UDN2547B/EB can be used to drive various resistive loads
including incandescent lamps (without warming or limiting resistors).
With the addition of external output clamp diodes, the UDN2547B/EB
can be used to drive inductive loads such as relays, solenoids, or dc
stepping motors.

The UDN2547B is a 16-lead power DIP while the UDN2547EB is
a 28-lead power PLCC for surface-mount applications. Both packages
are of batwing construction to provide for maximum package power
dissipation. They are rated for continuous operation over the tempera-
ture range of -20°C to +85°C. Similar devices for use in automotive
applications, or over an extended temperature range, are available as
the UDQ2547B and UDK2547EB.

FEATURES

600 mA Output Current per Channel

Independent Over-Current Protection for Each Driver
Independent Thermal Protection for Each Driver
Output Voltage to 60 V

Output SOA Protection

.Low Output-Saturation Voltage

TTL and 5 V CMOS Compatible Inputs

Diagnostic FAULT Output

Always order by complete part number, e.g., |UDN2547B
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2547
PROTECTED QUAD POWER DRIVERS

UDK/UDN2547EB
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Dwg. No.PP-019

FUNCTIONAL BLOCK DIAGRAM

ENABLE O—{>—T——

COMMON CONTROL

ONE OF FOUR DRIVERS

FAULT

K10

Dwg. No. FP-007
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2547
PROTECTED QUAD POWER DRIVERS

ELECTRICAL CHARACTERISTICS at T, = +25°C, V= 4.75 Vto 5.5 V

Limi
" Characteristic Symbol Test Conditions ) Min. Typ. - It\:ax. Units
Output Leakage Current - lour Vour =60V, V=08V, V, =20V — 30 100 HA
Vour=60V,V, =20V, V., =08V — 30 100 pA
Output Sustaining Voltage VOUT(SUS) loyr =100 MA, V = 0.8V, V.= Open 40 — — \Y
Output Saturation Voltage Vour(s AT) loyr = 400 MA — — 300 mV
v loyr = 500 mA — = a0 | mv
loyr = 600 MA — — 550 mv
Over-Current Limit lour 5 ms PulseTest, V=50V — 1.3 1.7
Input Voltage Logic 1 ‘ VW“) or Van ) 2.0 — —
v Logic 0 V,N(o) or VEN(O) — — 0.8
Input Current Logic 1 ‘ me or VEN(” = 2.0_V — — 60 A
Logic 0 VIN(O) or VEN(O) =08V 10 — — HA
Fault Output Leakage Current e Ve=40V — <1.0 2.0 A
Fault Output Current Ie V=40V, Driver Outputs Open,
V=08V, V=20V 40 60 80 HA
Fault Output Saturation Voltage VF(S AT) l. =30 pA — 0.1 0.4 \"
Total Supply Current lec All Outputs ON — 45 50 mA
All Outputs OFF — 6.0 10 mA
Thermal Shutdown T, — 165 — °C
Thermal Hysteresis T, — 15 — °C
Typical Data is for design information only.
TRUTH TABLE
© STATUS IN, ENABLE OuT, FAULT
Normal Load H H L H
L H H H
X L H H
Over-Current or
Short to Supply H H R
Thermal Fault H H H
Open Load or
Short to Ground L H L L
X = Don't care.
R = Linear drive, current limited.
R I
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2547
PROTECTED QUAD POWER DRIVERS

NOT TO SCALE

LAMP CURRENT

L SHORT CIRCUIT

\
- CURRENT LIMIT | —
THERMAL SHUTDOWN

THERMAL HYSTERESIS

TIME Dwg. WP-005A

CIRCUIT DESCRIPTION AND APPLICATION

The UDN2547B or UDN2547EB monitors its outputs for open or
shorted conditions. Both conditions are sensed by comparing the input
and output states. Note thatthe FAULT output is operational only if the
ENABLE input is high. When a fault condition is sensed, the FAULT
output will go to a low state. An external FAULT output filter capacitor is
recommended to eliminate erroneous switching.

INCANDESCENT LAMP DRIVER

High incandescent lamp turn-ON/in-rush currents can contribute
to poor lamp reliability and destroy semiconductor lamp drivers.
Warming or current-limiting resistors protect both driver and lamp but
use significant power either when the lamp is OFF or when the lamp is
ON, respectively. Lamps with steady-state current ratings up to 600 mA
can be driven by the UDN2547B/EB without the need for warming or
current-limiting resistors.

When an incandescent lamp is initially turned ON, the cold filament
is at minimum resistance and would normally allow a 10x to 12x in-rush
current. With the UDN2547B/EB drivers, during turn-ON, the high in-rush
current is sensed by the internal low-value sense resistor, drive current
to the output stage is diverted by the shunting transistor, and the load
current is limited to approximately 1.3 A. During this short transition

. period, the ouput driver is driven in a linear fashion. During lamp warmup,

the filament resistance increases to its maximum value, the output driver
goes into saturation and applies maximum rated voltage to the lamp.

INDUCTIVE LOAD DRIVER

With the addition of external clamp diodes, bifilar (unipolar) step-
per motors and other inductive loads can be driven directly. The external
diodes prevent damage to the output transistors by suppressing the high-
voltage spikes which occur when turning OFF an inductive load.

OVER-CURRENT CONDITIONS

In the event of a shorted load, or stalled motor, the load current will
attempt to increase. As described above, the drive current to the affected
output stage is linearly reduced (limiting the load current to about 1.3 A),
causing the output stage to go linear. As the junction temperature of the
output stage increases, the thermal shutdown circuit will shut OFF the
affected output. If the fault condition is corrected, the output driver will
return to its normal saturated condition.
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Dwg. No. A-11,561A

ABSOLUTE MAXIMUM RATINGS

atT, = 25°C

Output Voltage, Vg r - - ooovvovints 60V
Over-Current Protected Output Voltage,

VoUT rrrrereemeee e 25V
Output Current, 'our J 1.0 A*
Supply Voltage, Vg - v ovvvvvnnn e 70V
Input Voltage, V| or Vg . .o.oen 7.0V
Package Power Dissipation,

Po oo See Graph
Operating Temperature Range, T,

Prefix ‘UDK’......... -40°C to +125°C

Prefix ‘UDN'. ........ -20°C to +85°C

Prefix ‘UDQ’. ........ -40°C to +85°C
Storage Temperature Range,

Tg o oo -55°C to +150°C

*Outputs are peak current limited at approximately
1.0 A per driver. See Circuit Description and
Applications for further information.

UDN2549B
out, [0 16] IN
o LT 4
K [2 15] IN
¥ 3
out, [3 12] ENABLE
GROUND [2 13] GROUND
GROUND | 5 s 12 | GROUND
ouT, [% ] v
2 E 2 cc
K 3 10] IN,
K 3
OUTl 8 R 9 IN].

PROTECTED
QUAD POWER DRIVERS

Providing improved output current limiting, the UDN2549B and
UDN2549EB quad power drivers combine NAND logic gates and high-
current bipolar outputs with complete output protection. Each of the
four outputs will sink 600 mA in the ON state. The outputs have a
minimum breakdown voltage of 60 V and a sustaining voltage of 40 V.
The inputs are compatible with TTL and 5 V CMOS logic systems.

Over-current protection for each channel has been designed into
these devices and is activated at approximately 1 A. It protects each
output from short circuits with supply voltages up to 25 V. When an
output current trip point is reached, that output stage is driven linearly
resulting in a reduced output current level. If an over-current or short
circuit condition continues, the thermal limiting circuits will first sense
the rise in junction temperature and then the rise in chip temperature,
further decreasing the output current. Under worst-case conditions, the
UDN2549B/EB will tolerate short-circuits on all outputs, simultaneously.

These devices can be used to drive various loads including incan-
descent lamps (without warming or limiting resistors) or inductive loads
such as relays, solenoids, or dc stepping motors.

The UDN2549B is a 16-pin power DIP while the UDN2549EB is a
28-lead power PLCC for surface-mount applications. Both packages
are of batwing construction to provide for maximum package power
dissipation. They are rated for continuous operation over the tempera-
ture range of -20°C to +85°C. Similar devices for use in automotive
applications, or over an extended temperature range, are available as
the UDK or UDQ2549B and UDK or UDQ2549EB.

FEATURES

600 mA Output Current per Channel

Independent Over-Current Protection for Each Driver
Thermal Protection for Device and Each Driver
Output Voltage to 60 V

Low Output-Saturation Voltage

Integral Output Flyback Diodes

TTL and 5 V CMOS Compatible Inputs
Pin-Compatible With UDN2543B/EB

Always order by complete part number:

Part Number | Package
UDN2549B 16-Pin DIP
UDN2549EB | 28-Lead PLCC
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2549
PROTECTED QUAD POWER DRIVERS

FUNCTIONAL BLOCK DIAGRAM

(1 of 4 Channels)
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2549
PROTECTED QUAD POWER DRIVERS

ELECTRICAL CHARACTERISTICS at T, = +25°C, V. = 4.75 Vt0 5.25 V

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Leakage Current 'cex VOUT =60V, VIN =08V, VEN =20V — <1.0 100 HA
Vour=60V,V, =20V,V, =08V [ — <10 100 pA
Output Sustaining Voltage VOUT(SUS) lour=100mA, V| =V =08V 40 — — \"
Output Saturation Voltage VOUT(SAT) loyr = 100 mA — _— 200 mV
lour = 400 A — — 400 mv
lgyr = 600 MA — — 600 mv
Over-Current Trip [ — 1.0 — A
Input Voltage Logic 1 Vle or VEN“) 2.0 — — \"
Logic 0 V,N(O) or VEN(O) —_ —_ 0.8 \
Input Current Logic 1 Vle or VEN“) =20V — —_ 10 A
Logic 0 VIN(O) or VEN(0)= 0.8V — — -10 pA
Total Supply Current lec lour =600 MA, Vi * =V =20V — — 65 mA
All Outputs OFF —_ —_ 15 mA
Clamp Diode Forward Voltage Ve l.=1.0A — — 1.7 \'
Clamp Diode Leakage Current Iq Vg=60V,D, +D,orD, +D, — — 50 pA
Thermal Limit T, — 165 — °C
Typical Data is for design information only.
* All inputs simultaneously, all other tests are performed with each input tested separately.
L _
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2549
PROTECTED QUAD POWER DRIVERS

TYPICAL OUTPUT CIRCUIT DESCRIPTION AND APPLICATION

CHARACTERISTIC
INCANDESCENT LAMP DRIVER

High incandescent lamp turn-ON/in-rush currents can contribute to
poor lamp reliability and destroy semiconductor lamp drivers. Warming
or current-limiting resistors protect both driver and lamp but use signifi-
cant power either when the lamp is OFF or when the lamp is ON,

NOTTOSOAE respectively. Lamps with steady-state current ratings up to 600 mA can
be driven by the UDN2549B/EB without the need for warming or
current-limiting resistors.

TJ<\50:C

When an incandescent lamp is initially turned ON, the cold filament
is at minimum resistance and would normally allow a 10x to 12x in-rush
B current. With the UDN2549B/EB drivers, during turn-ON, the high in-

’ rush current is sensed by the internal low-value sense resistor. Drive
current to the output stage is then diverted by the shunting transistor,
JUNCTION and the load current is momentarily limited to approximately 1.0 A.
TEMP, LIMIT During this short transition period, the output current is reduced to a
value dependent on supply voltage and filament resistance. During
lamp warmup, the filament resistance increases to its maximum value,
THERMAL Lae the output stage goes into saturation and applies maximum rated
GRADIENT r voltage to the lamp.

SENSING
______—__V"f_@"_“____—: INDUCTIVE LOAD DRIVER

Bifilar (unipolar) stepper motors, relays, or solenoids can be driven
OUTPUT CURRENT, lgyyy directly. The internal flyback diodes prevent damage to the output

owg.GP-013  transistors by suppressing the high-voltage spikes which occur when
turning OFF an inductive load.

In the event of a shorted load, the load current will attempt to

OUTPUT VOLTAGE, Vo1

increase. As described above, the drive current to the affected output
NORMAL LAMP IN-RUSH CURRENT stage is reduced, causing the output stage to go linear, limiting the peak
output current to approximately 1 A. As the power dissipation of that
output stage increases, a thermal gradient sensing circuit will become
operational, further decreasing the drive current to the affected output
stage and reducing the output current to a value dependent on supply
_ voltage and load resistance.
E Continuous or multiple overload conditions causing the chip tem-
5 perature to reach approximately 165°C will result in an additional
‘é reduction in output current to maintain a safe level.
3 If the fault condition is corrected, the output stage will return to its
THERMAL GRADIENT SENSING normal saturated condition.
\\\—QLIMIT
< TR
0 TIME
Dwg. WP-008
L R
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SERIES 2580

UDN2580/85LW
ey S Sv—

UDN2580/85A

Dwg. No. A-11,359

Note that the UDN2580/85A (dual in-line pack-
ages) and UDN2580/85LW (small-outline IC
packages) are electrically identical and share a
common pin number assignment.

8-CHANNEL SOURCE DRIVERS

This versatile family of integrated circuits will work with many
combinations of logic- and load-voltage levels, meeting interface
requirements beyond the capabilities of standard logic buffers. Series
UDN2580A/LW source drivers can drive incandescent, LED, or vacuum
fluorescent displays. Internal transient-suppression diodes permit the
drivers to be used with inductive loads such as relays, solenoids, dc
and.stepping motors, and magnetic print hammers.

The Type UDN2580A and UDN2580LW are high-current source
drivers used to switch the ground ends of loads that are directly con-
nected to a -50 V supply. Typical loads are telephone relays, PIN
diodes, and LEDs.

The UDN2585A and UDN2585LW are drivers designed for
applications requiring low output saturation voltages. Typical loads are
low-voltage LEDs and incandescent displays. The eight non-Darlington,
25 V outputs will simultaneously sustain continuous load currents of
-120 mA at ambient temperatures to +70°C.

The UDN2588A has separate logic and driver supply lines. Its eight
drivers can serve as an interface between positive logic (TTL, CMOS,
PMOS) or negative logic (NMOS) and either negative or split-load
supplies to -45 V. Selected devices (UDN2588A-1) may be operated
to-65V.

These drivers are packaged in plastic DIPs (suffix A) or surface-
mountable wide-body SOICs (suffix LW), and are rated for operation
over the temperature range of -20°C to +85°C.

FEATURES

W TTL, CMOS, PMOS, NMOS Compatible
B High Output Current Rating

B Internal Transient Suppression

W Efficient Input/Output Structure

Always order by complete part number, e.g., | UDN2580A |.
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SERIES 2580
8-CHANNEL SOURCE DRIVERS

ABSOLUTE MAXIMUM RATINGS

at 25°C Free-Air Temperature for any one driver (unless otherwise noted)

UDN2580A/LW UDN2585A/LW UDN2588A UDN2588A-1
Output Voltage, V¢ 50V 25V 50 V 80V
Supply Voltage, V (ref. sub.) 50 V 25V 50V 80V
Supply Voltage, V. (ref. sub.) — — 50V 80V
Input Voltage, V,, (ref. V) -30V 20V -30V 30V
Total Output Current, (I, + Ig) -500 mA -250 mA -500 mA -500 mA
Substrate Current Ig o 3.0A 20A 30A 3.0A
Package Power Dissipation, Py (single Output) .. ... 1.0W
(total PACKAGE) - . - vttt e See Graph
Operating Temperature Range, T, - ... ..o ettt -20°C to +85°C
Storage Temperature Range, Tg ..« ..ottt et -55°C to +150°C
25

0
25 50 75 100 125 150
AMBIENT TEMPERATURE IN °C

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

Dwg. No. GP-018A
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SERIES 2580
8-CHANNEL SOURCE DRIVERS

For simplification, these devices are characterized on the following
pages with specific voltages for inputs, logic supply (V,), load supply (V),
and collector supply (V). Typical use of the UDN2580A/LW'is with nega-
tive referenced logic. The more common application of the UDN2585A/LW,
UDN2588A, and UDN2588A-1 is with positive referenced logic supplies. In
application, the devices are capable of operation over a wide range of logic
and supply voltage levels:

TYPICAL OPERATING VOLTAGES

Vs Vinon) VinoFR) Vee Veemax Device Type
oV -15Vto-36V -05Vto0V NA 25V UDN2585A/LW
50V UDN2580A/LW
+5V O0Vto+1.4V +45Vto+5V NA 20V UDN2585A/LW
-45V UDN2580A/LW
5V -45V UDN2588A
-75V UDN2588A-1
+12V 0Vto+8.4V +11.5Vto+12V NA -13V UDN2585A/LW
-38V UDN2580A/LW
12V -38V UDN2588A
-68V UDN2588A-1
+15V OVto+11.4V +145Vto +15V NA -10V UDN2585A/LW
-35V UDN2580A/LW
15V 35V UDN2588A
-85V UDN2588A-1
NOTE: The substrate must be tied to the most negative point
in the external circuit to maintain isolation between drivers
and to provide for normal circuit operation.
— S —




SERIES 2580
8-CHANNEL SOURCE DRIVERS

UDN2580A and UDN2580LW
ELECTRICAL CHARACTERISTICS at T, = +25°C,V =0V, V. =-45V (unless otherwise noted).
Limits
Characteristic Symbol Test Conditions Min. Max. Units
Output Leakage lcex Viy="05V,Vg 1=V =-50V — 50 HA
Current
Vin=-04V, Vg ;;=Vg=-50V, T, =70°C — 100 pA
Output Sustaining VCE(SUS) Vin="04V, 5, =-25 mA, Note 1 35 — \
Voltage
Output Saturation Vcs(s AT) Vin="24V,ly,r=-100mA —_ 1.8 \"
Viy=-30V, |y =-225mA — 19
Viy=-36V,ly,;=-350mA — 2.0
Input Current IlN(ON) Viy=-36V, 5, =-350mA — -500 HA
Vin=-15V, 15,7 =-350mA —_ -2.1 mA
IIN(OFF) loyr=-500pA, T, =70°C, Note 3 -50 — A
Input Voltage VIN(ON) loyr=-100mA, V. 1.8V, Note 4 — -2.4 \
loyr=-225mA, V. 1.9V, Note 4 — -3.0
lgyr=-350mA, V. 2.0V, Note 4 — -3.6
VIN(OFF) loyr=-500pA, T, =70°C -0.2 —
Clamp Diode [ Vgp=50V,T,=70°C — 50 pA
Leakage Current
Clamp Diode Ve l. =350 mA — 2.0 \
Forward Voltage
Input Capacitance Cn — 25 pF
Turn-On Delay tonL 0.5Et00.5E, — 5.0 us
Turn-Off Delay ton 0.5Et00.5E, ¢ — 5.0 ys
NOTES: 1. Pulsedtest, tp 300 ps, duty cycle 2%. PARTIAL SCHEMATIC
2. Negative current is defined as coming out of
the specified device pin. w
3. Thel (OFF) current limit guarantees against s
partial turn-on of the output.
4. TheV ON) voltage limit guarantees a 7.2k
minimum output source current per the .
specified conditions. 10K
5. The substrate must always be tied to the most 12K
negative point and must be atleast 4.0 V i
below V.
out
Su Vg SUB/Vge
Dwg. No. A-11,358 Dwg. No. A-11,359
[ =
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SERIES 2580
8-CHANNEL SOURCE DRIVERS

UDN2585A AND UDN2585LW
ELECTRICAL CHARACTERISTICS at T, = +25°C, V=0V, V_ =-20V (unless otherwise noted)

Limits

Characteristic Symbol Test Conditions Min. Max. Units
Output Leakage lcex Vin=-05V, Vg r=Vge=-25V — 50 HA
Current .

Viy=-04V, Vg 1=V =-25V,T,=70C - 100 pA
Output Sustaining VCE(SUS) Viy=-04V,l,,;=-25mA, Note 1 15 — \
Voltage
Output Saturation VCE(S AT) Viy=-46V, |5, =-60mA —_ 1.1 Vv
Voltage

Vin="48V,lg r=-120mA - 1.2 Vv
Input Current IIN(ON) Vin=-46V,lg r=-120mA — -1.6 mA

Viy=-146V, 1,7 =-120mA — -5.0 mA
Input Voltage VIN(ON) loyr=-120mA, V. <1.2V, Note 3 — -4.6 \

VinoFF) loyr=-100pA, T, =70°C -0.4 — \

Clamp Diode In Vg=25V,T,=70°C — 50 HA
Leakage Current
Clamp Diode Ve le=120mA — 2.0 \"
Forward Voltage
Input Capacitance Cin —_ 25 pF
Turn-On Delay tonL 0.5E\100.5Eq ¢ — 5.0 us
Turn-Off Delay toun 0.5E\t00.5E, ¢ — 5.0 us

NOTES: 1.Pulsedtest,t oS 300 ps, duty cycle <2%.
2. Negative current is defined as coming out of the specified device pin.
3.TheV, oN) voltage limit guarantees a minimum output source current per the specified conditions.
4. The substrate must always be tied to the most negative point and must be at least 4.0 V below V.

PARTIAL SCHEMATIC
+Vg

1.2K

4.8

1.2K
out

SuB

Dwg. No. A-11,360

Dwg. No. A-11,359
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SERIES 2580
S8-CHANNEL SOURCE DRIVERS

UDN2588A AND UDN2588A-1
ELECTRICAL CHARACTERISTICS at T G +25°C, VS =3.0V, VCC =5.0V, VEE =-40V
(unless otherwise noted).

Applicable Limits
Characteristic Symbol Devices Test Conditions Min. Max. Units
Output Leakage leex UDN2588A VinZ4.5V,Vy 1=V =-45V — 50 pA
Current
Vin246V, Vg 1=Vge=-45V,T,=70°C — 100 LA
UDN2588A-1 Vin245V, Vg r=Vge=-75V — 50 pA
Vin248V, Vg 1=V =-75V,T, =70°C — 100 pA
Output Sustaining VCE(SUS) UDN2588A Vin246V, 15,1 =-25mA, Note 1 35 — \
Voltage
g UDN2588A-1 Vin24:6V, Ve =-70V, |, =-25mA, Note 1 50 — Vv
Output Saturation VCE(S AT) Both Vin=2.6V,lq,;=-100mA, Ref. V. — 1.8 Vv
Voltage
9 Vi =20V, I 1 =-225mA, Ref. V — 19 v
V=14V, 15,;=-350mA, Ref. Vo — 20 \
Input Current IIN(ON) Both V=14V, 15, =-350mA — -500 pA
Vg=15V, Vg =-30V,V =0V, Iy ,;=-350mA — 2.1 mA
I]N(OFF) Both loyr=-500pA, T, =70°C, Note 3 -50 — pA
Input Voltage VIN(ON) Both lour=-100mA, V<18V, Note 4 — 26 Vv
loyur="225mA, V<19V, Note 4 — 2.0 \Y
loyr=-350mA, V. <2.0V,Note 4 — 1.4 \
Vin (OFF) Both loyr=-500pA, T, =70°C 4.8 — \
Clamp Diode [ UDN2588A Vgp=50V,T,=70°C — 50 pA
Leakage Current
UDN2588A-1 Vp=80V,T,=70°C — 50 pA
Clamp Diode Ve Both le=350mA — 2.0 \Y
Forward Voltage
Input Capacitance Cin Both — 25 pF
Turn-On Delay tonL Both 0.5E\t00.5E, ¢ — 5.0 us
Turn-Off Delay ton Both 0.5E100.5E ¢ — 5.0 us
NOTES: 1.Pulsedtest,t <300 us, duty cycle < 2%. PARTIAL SCHEMATIC
2. Negative current is defined as coming out of
the specified device pin. Vs vee .
3.The |y opp Current limit guarantees against
paniell'ﬁuf;-on of the output. 12K D Lie w
4.The V oy, Voltage limit guarantees a D Tl 1
L IN
minimum output source current per the 10K y—%‘_ 17
specified conditions. 1 _{>=[ 16
5. The substrate must always be tied to the most ’ D> s
negative point and must be at least 4.0 V
below V. —| >L«_ 13
6.V mustbe less positive than V. ot D> =
12] NC
sus = U sus/ Ve

Dwg. No. A-11,361 Dwg. No. A-11,357
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SERIES 2580
8-CHANNEL SOURCE DRIVERS

ALLOWABLE PEAK COLLECTOR CURRENT
AT 50°C AS A FUNCTION OF DUTY CYCLE
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SERIES 2580
8-CHANNEL SOURCE DRIVERS

TYPICAL APPLICATIONS

T0 OTHER DIGITS
UDN2585A LN 20688 UDN2580A

>

 nm—

XX IIIIY

T3 "o il &
28V
DIGIT Vee
SELECT
Dwg. No. B-1458A Dwg. No. A-11,356
COMMON-CATHODE LED DRIVER TELECOMMUNICATIONS

RELAY DRIVER
(Negative Logic)

UDN2588A-1 UDN2588A

SEGMENT |
SELECT

DIGIT_| | | l
3 SELECT =l
= 6 6 b vee
-48V
-36V
Ve
Dwg. No. A-11,362 Dwg. No. A-11,363
TELECOMMUNICATIONS RELAY DRIVER VACUUM-FLUORESCENT DISPLAY DRIVER
(Positive Logic) (Split Supply)
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Dwg. No. A-11,407

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature
for any one driver
(unless otherwise noted)

Output Voltage, VcE ................ 20V
Supply Voltage, Vg .. ............ .. 2V
Input Voltage, V.. .........ooitt 2V
Output Current, IC ............... 200 mA
Ground Terminal Current, IGND ....... 16 A
Package Power Dissipation,

Po o See Graph
Operating Temperature Range,

Tpeovoeiee -20°C to +85°C
Storage Temperature Range,

T -55°C to +150°C

Note that the UDN2595A (dual in-line package)
and UDN2595LW (small-outline IC package) are
electrically identical and share a common pin
number assignment.

8-CHANNEL
SATURATED SINK DRIVERS

Developed for use with low-voltage LED and incandescent
displays requiring low output saturation voltage, the UDN2595A and
UDN2595LW meet many interface needs, including those exceeding
the capabilities of standard logic buffers. The eight non-Darlington
outputs of each driver can continuously and simultaneously sink load
currents of 100 mA at ambient temperatures of up to +75°C.

The eight-channel driver’s active-low inputs can be driven directly
from TTL, Schottky TTL, DTL, 5 to 16 V CMOS, and NMOS logic. All
input connections are on one side of the package, output connections
on the other, for simplified printed wiring board layouts.

These drivers are packaged in plastic DIPs (suffix A) or surface-
mountable wide-body SOICs (suffix LW), and are rated for operation
over the temperature range of -20°C to +85°C.

FEATURES

W Non-Inverting Function
(Input Low = Output ON)

B 200 mA Current Rating

W 100 mA Continuous and Simultaneous
(All outputs) to +85°C

B Low Saturation Voltage

W TTL, CMOS, NMOS Compatible

W Efficient Input/Output Pin Format

B DIP or SOIC Packaging

Always order by complete part number:

Part Number | Package
UDN2595A 18-Pin DIP
UDN2595LW | 18-Lead Wide-Body SOIC
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2595 '
8-CHANNEL SATURATED SINK DRIVERS

ELECTRICAL CHARACTERISTICS at T, = +25°C, V= 5.0 V (unless otherwise noted).

Limits

Characteristic Symbol Test Conditions Min. Max. Units
Output Leakage leex Viy 45V,V 4;; =20V, T, =25°C — 50 pA
Current

Viy 46V, V ,;=20V, T, =70°C — 100 HA
Output Saturation VCE(SAT) Viy=04V, 1, =50mA — 0.5
Voltage

Vin=04V, 1y, =100 mA — 0.6 Vv
Input Current IIN(ON) VIN =04V, IoUT =100 mA — -1.6 mA

V=04V, 1y, =100mA, Vg =15V — -5.0 mA
Input Voltage VIN(ON) loyr =100 mA, Vi, 0.6V — 0.4

VIN(OFF) lour = 100 pA, T, = 70°C 4.6 —

Input Capacitance Cn — 25 pF
Supply Current [ Vin=04V, Iy, =100 mA — 6.0 mA

V=04V, 1, =100mA, Vg=15V — 20 mA

NOTES: 1. Negative current is defined as coming out of the specified device pin.
2. The V|, o, Voltage limit guarantees a minimum output sink current per the specified conditions.
3. I is measured with any one of eight drivers turned ON.

25

2.0 \
N

ONE OF EIGHT DRIVERS

Vs

"5
Y g
C
0.5 ™

N

0
25 50 75 100 125 150
AMBIENT TEMPERATURE IN °C

Dwg. No. GP-018A

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS
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Dwg. No. A-11,408
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2596 o

2597 .

SATURATED SINK DRIVERS

Low output saturation voltages at high load currents are provided by
UDN2596A and UDN2597A sink driver ICs. These devices can be used
as interface buffers between standard low-power digital logic (particularly
MOS) and high-power loads such as relays, solenoids, stepping motors,
and LED or incandescent displays. The eight saturated sink drivers in

GND each device feature high-voltage, high-current open-collector outputs.
Transient suppression clamp diodes and a minimum 35 V output sustain-
IN; ing voltage allow their use with many inductive loads.
OouT, The saturated (non-Darlington) NPN outputs provide low collector-
emitter voltage drops as well as improved turn-off times due to an active
OuT. pull-down function within the output predrive section. The UDN2596A is
for use with output loads to 500 mA while the UDN2597A is for use with
OUT, loads to 1 A. Adjacent outputs may be paralleled for higher load currents.
OuUT, Inputs require very low input current and are activated by a low logic
level consistent with the much greater sinking capability associated with
IN3 NMQOS, CMOS, and TTL logic. The UDN2596A and UDN2597A are rated
for use with 5 V logic levels.
IN4
Both devices are furnished in 20-pin DIP packages with copper
Vi leadframes for improved thermal characteristics. The UDN2596A is also

available for operation between -40°C and +85°C. To order, change the
prefix from ‘UDN’ to ‘UDQ’.

Dwg. No. W-100 FEATURES

B Non-Inverting Function

B Low Output ON Voltages

M Up to 1.0 A Sink Capability

M 50 V Min. Output Breakdown

B Output Transient-Suppression Diodes
B Output Pull-Down for Fast Turn-Off

W TTL, CMOS Compatible Inputs

ABSOLUTE MAXIMUM RATINGS

atT, =+ 25°C ONE OF EIGHT DRIVERS

OutputVoltage,Vg -« vovvnveen 50V
Output Current, |+ ? Vee

(UDN2596A) . .............. 500 mA )

(UDN2597A) ....oevvannnn. 1.0A K
Supply Voltage, Vg v ovvovvovee s 7.0V
Input Voltage, Vi . .o oooveviiie 7.0V
Package Power Dissipation, 80K«

Py 2.27 W* OUTw
Operating Temperature Range, .

Ty e -20°C to +85°C
Storage Temperature Range,

Tg oo -65°C to +150°C

*Derate at the rate of 18.2 mW/°C above T,= 25°C

/; Dwg. No. W-101

— R
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2596 AND 2597
S8-CHANNEL SATURATED SINK DRIVERS

ELECTRICAL CHARACTERISTICS at T, = + 25°C, V. =5.0V

Limits
Applicable
Characteristics Symbol Devices Test Conditions Min. Max. Units
Output Leakage Current loex Both Vour =50V, V=24V — 10 A
Output Sustaining Voltage VCE(SUS) UDN2596A loyr =300 mA, L =2mH 35 —
UDN2597A loyr = 750 MA, L =2 mH 35 —
Output Saturation Voltage VCE(S AT) UDN2596A loyr = 300 mA — 0.5
UDN2597A loyr = 750 mA — 1.0
Clamp Diode Leakage Current In Both Vp=50V — 10 pA
Clamp Diode Forward Voltage Ve UDN2596A I. =300 mA — 1.8 \
UDN2597A I =750 mA — 1.8 \
Logic Input Current I,N(o) Both V=08V — -15 pA
'le Both Vn=24V — 10 pA
Supply Current (per driver) ICC(ON) UDN2596A V=08V — 6.0 mA
UDN2597A V=08V — 22 mA
lociorn) Both V=24V — 1.3 mA
Turn-On Delay tpdo Both 0.5Et00.5E, ¢ —_ 3.0 us
Turn-Off Delay b Both 0.5E 10 0.5 Ey ; - 2.0 us
TYPICAL APPLICATION RECOMMENDED
DUAL STEPPER MOTOR DRIVE OPERATING CONDITIONS
Type Number Logic lour
UDN2596A 5.0V 300 mA
UDN2597A 50V 750 mA
Note: Pins 2 and 12 must both be connected to
power ground.
[ iy
24v S 16 24V
o o

1 = BAVNE =N ]

IN.{ 9 12

24v[10 11 ] INg
Dwg. No. W-102A
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2 801 THRU

2823

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON ARRAYS

Featuring continuous load current ratings to 600 mA for each of
ULN28SXXLW the eight drivers, the Series ULN2800A/LW high-voltage, high-current
Darlington arrays are ideally suited for interfacing between low-level
logic circuitry and multiple peripheral power loads. Typical power loads
totaling over 300 W (400 mA x 8, 95 V) can be controlled at an appro-
priate duty cycle depending on ambient temperature and number of
drivers turned ON simultaneously. Typical loads include relays, sole-
noids, stepping motors, magnetic print hammers, multiplexed LED and
incandescent displays, and heaters. All devices feature open collector
outputs with integral clamp diodes.

The ULN2801A device is a general-purpose array that may be
used with external input current limiting, or with most PMOS or CMOS
logic directly.

The Series ULN28x3A/LW has series input resistors selected
for operation directly with 5 V TTL or CMOS. These devices will handle
numerous interface needs—particularly those beyond the capabilities
of standard logic buffers.

The Series ULN2804A/LW features series input resistors for
operation directly from 6 to 15 V CMOS or PMOS logic outputs.

The Series ULN280xA/LW is the standard Darlington array. The
outputs are capable of sinking 500 mA and will withstand at least 50 V
in the OFF state. Outputs may be paralleled for higher load current
capability. The ULN2823A/LW will withstand 95 V in the OFF state.

These Darlington arrays are furnished in 18-pin dual in-line
Dwg. No. A10,322A plastic packages (suffix A) and 18-lead surface-mountable wide-body
SOICs (suffix LW). All devices are pinned with outputs opposite inputs
to facilitate ease of circuit board layout.

ABSOLUTE MAXIMUM RATINGS FEATURES
Output Voltage, V, B TTL, DTL, PMOS, or CMOS Compatible Inputs
(ULN28OX*) ..o 50V B Output Current to 500 mA
(ULN2823*) ..o 95V M Output Voltage to 95 V
Input Voltage, V. . . ...l 30V M Transient-Protected Outputs
Continuous Output Current, |, . .. .. 500 mA M Dual In-Line Plastic Package or Small-Outline IC Package
Continuous Input Current, | ...... 25 mA
Power Dissipation, P
(one Darlington pair) . .......... 1.0wW
(total package) . .......... See Graph
Operating Temperature Range,
L -20°C to + 85°C
Storage Temperature Range,
T, -55°C to +150°C

Note that the Series ULN2800A (dual in-line
package) and Series ULN2800LW (small outline
IC package) are electrically identical and share a

common pin number assignment. L . » X L i . X .
x = digit to identify specific device. Characteristic shown applies to family of devices with

remaining digits as shown. See matrix on next page.
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2801 taru 2823
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

PARTIAL SCHEMATICS

ULN2801A (Each Driver)

» o COM

Dwag. No. A-9595

ULN28X3A/LW (Each Driver)

—}—oCOM

$———0
v

2.7K

x

Dwg. No. A-9651

ULN2804A/LW (Each Driver)

—Pp—oCOM

Dwg. No. A-9898A

DEVICE NUMBER DESIGNATION

Vemax) 50V 95V
Temax) 500 mA 500 mA
Logic Part Number

General Purpose
PMOS, CMOS ULN2801A —
5V ULN2803A* ULN2823A*
TTL, CMOS ULN2803LW* ULN2823LW*
6-15V ULN2804A*
CMOS, PMOS ULN2804LW* —

* Also available for operation between -40°C and +85°C. To order, change prefix from

‘ULN' to ‘ULQ".

n
3

0.5

N

0

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS
N
a

50 75

100

125 150

AMBIENT TEMPERATURE IN °C

Dwg. No. GP-018A

X = Digit to identify specific device. Specification shown applies to family of devices with
remaining digits as shown. See matrix above.
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2801 taru 2823
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

SERIES ULN2S00A/LW
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Typ. Max. | Units
Output Leakage Current lcex 1A All Vg =50V, T,=25°C — — 50 pA
Vee=50V,T,=70°C — — 100 pA
1B ULN2804* Veg=50V,T,=70°C, V=10V — — 500 uA
Collector-Emitter VCE(SAT) 2 All I =100 mA, |5 = 250 pA — 0.9 1.1 Vv
Saturation Voltage lc =200 mA, |, = 350 pA — 1.1 1.3 \"
Ic =350 mA, I = 500 uA — 1.3 1.6 \"
Input Current ‘m(om 3 ULN2803* Vy=385V — 093 135 mA
ULN2804* V=50V — 035 05 mA
V=12V — 1.0 145 mA
'm(om All lc =500 pA, T, = 70°C 50 65 — pA
Input Voltage VIN(ON) ULN2803* Veg =2.0V,I,=200 mA — — 2.4 Vv
Ve =20V, I, =250 mA — — 2.7 \"
Vg =20V, I, =300mA — — 3.0 \"
ULN2804* Ve =20V, =125 mA — — 5.0 Vv
Vee =20V, | =200 mA — — 6.0 Vv
Ve =20V, 1, =275mA — — 7.0 \"
Vg =20V, |,=350 mA — — 8.0 v
D-C Forward Current hee 2 ULN2801A Vg =20V, 1 =350 mA 1000 — —
Transfer Ratio
Input Capacitance Cn — All — 15 25 pF
Turn-On Delay ton 8 All 05Et00.5E,; — 025 1.0 us
Turn-Off Delay tore 8 All 05E,t00.5E, — 025 1.0 us
Clamp Diode [ 6 All Vg=50V,T,=25C — — 50 uA
Leakage Current Vg=50V,T,=70°C — — 100 HA
Clamp Diode Ve 7 All le =350 mA — 1.7 20 v
Forward Voltage

*Complete part number includes suffix to identify package style: A = DIP, LW = Wide-Body SOIC.
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2801 TurU 2823
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

TYPE ULN2823A/LW
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Limits

Characteristic Symbol Fig. Test Conditions Min. Typ. Max. | Units
Output Leakage Current leex 1A Ve =95V, T, =25°C — — 50 uA

Vg =95V, T,=70°C — — 100 HA
Collector-Emitter VCE(SAT) 2 lc =100 mA, I = 250 uA — 0.9 1.1 \
Saturation Voltage lc =200 mA, I = 350 pA — 1.1 1.3 \Y

I = 350 mA, |, = 500 pA — 1.3 1.6 \'
Input Current IIN(ON) 3 Vi =385V — 0.93 1.35 mA

YnorR) 4 lc =500 A, T, = 70°C 50 65 — pA

Input Voltage Vm(om 5 Veg =2.0V, I =200 mA — — 2.4

Ve =20V, I, =250 mA — — 27

Vge =20V, =300 mA — — 30
Input Capacitance Cn — — 15 25 pF
Turn-On Delay ton 8 0.5 t0 0.5 Ey ¢ — 0.25 1.0 us
Turn-Off Delay tore 8 0.5E,t0 0.5 E, — 0.25 1.0 us
Clamp Diode Ia 6 Vp=95V,T,=25°C — — 50 pA
Leakage Current V=95V, T,=70°C — — 100 WA
Clamp Diode Ve 7 I, =350 mA — 1.7 2.0 \Y
Forward Voltage
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2801 taruU 2823
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

FIGURE 1A

OPEN  VcE

(
OPEN CEX

Dwg. No. A-9729A

FIGURE 3

OPEN

Dwg. No. A-9732A

FIGURE 6

R

OPEN

Dwg. No. A-9735A
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TEST FIGURES

FIGURE 1B

oreN Ve

Dwg. No. A-9730A

FIGURE 4
oren Ve
N Ic
Dwg. No. A-9733A
FIGURE 7
l ¢
= X
OPEN

Dwg. No. A-9736A

FIGURE 2

OPEN

Dwg. No. A-9731A

FIGURE 5

OPEN

IN

Dwg. No. A-9734A

FIGURE 8

Vin
ULN28X1* 35V
ULN28X3* 35v

ULN28X4* 12v

Complete part number includes a final letter to indicate
package.

X = Digit to identify specific device. Specification shown
applies to family of devices with remaining digits as
shown.




2801 tHrU 2823
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

COLLECTOR CURRENT
AS A FUNCTION OF
SATURATION VOLTAGE

600

&

g

COLLECTOR CURRENT IN mA

4
9 i
0 0.5 1.0 1.5 20
COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS

Dwag. No. A-9754C

COLLECTOR CURRENT AS A
FUNCTION OF INPUT CURRENT

600 4
l,
ra
\j’l
_:f 400 ‘\i‘/ //
1 4
¢ i /|
3 'I /
5 v,
§ 200 " /
.
LA e

0 200 400 600
INPUT CURRENT IN pA

Dwg. No. A-10,872B

PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE
(DUAL IN-LINE PACKAGED DEVICES)

600
K
2 500
< N \\\\ \ D
z \ \
&
Z 00 | RECOMMENDED MAXIMUM CURRENT - SERIES ULN-2800A AND ULN-2820A \J \
= - - g o g it -
= \ \J
]
3 300 S — T \‘ \'
g ‘QQ\ ~——
3
3 N\\\\
M \\1
% 200 P —
o NUMBER OF OUTPUTS. —— T
w CONDUCTING I ——
3 SIMULTANEOUSLY [ —
=
S 0
<
[
T 2 3 o

L 3
PER CENT DUTY CYCLE

Dwg. No. A-11,037

IREANN

/

\\ \
RECOMMENDED MAXIMUM CURRENT ~ SERIES ULN-2800A AND ULN-2820A
b o o o = - -

IS
S
3

w
&
S

/

w
=3
S

l/ /

NUMBER OF OUTPUTS 1
CONDUCTING

S
4

IMULTANEQUSLY

N
S
S

20
ey AV

\
\\
\\

ALLOWABLE PEAK CQLLECTOR CURRENT IN mA AT 50°C
o
/

N

20 40 60
PER CENT DUTY CYCLE

LI

Dwg. No. A-10,380A




2801 taru 2823
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

PEAK COLLECTOR CURRENT INPUT CURRENT AS A
AS A FUNCTION OF DUTY CYCLE : FUNCTION OF INPUT VOLTAGE
(SMALL OUTLINE PACKAGED DEVICES) ULN2804A/LW

600 2.0

z
x 500 T s —
O. NUMBER OF OUTPUTS CONDUCTING SIMULTANEOUSLY ks /
= WS
o 8 716 5] 4] 3 2 z - .
w o 400 ~ << ‘\ s 1.0 /f wv\CA_——“‘a-
R N \\\\ - g g
g k= 300 \\§\\\\\\ — 3 0s 4___ _—
<C —— § .-
£ E 200 \g\\\\ z
wz ~—_———— 5 s 7 8 B 10 o2
c_ol [y \Q._; INPUT VOLTAGE - Vg
<2
= % 100 Dwg. No. A-9899A
OS¢
a3
<O 0
0 20 40 60 80 100
PER CENT DUTY CYCLE
.

600
1 500
9 NUMBER OF OUTPUTS CONDUCTING SIMULTANEOUSLY
O 87 |6 5 4 3 2
g 154 400 NN N ‘\ N
883 \ \\
O 300 NN \\\\
<< \\\§\\\_
ak 200 ANy ey
E = \\\
3= —
% E 100
35
<O 0

0 10 20 30 40 50 60 70 80 90 100

PER CENT DUTY CYCLE
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2801 THRU 2823
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

ULN28X3A/LW TYPICAL DISPLAY INTERFACE
+VS
2.5 T
DIGIT DRIVER,

2,0 e 1/2 ULN-2061M or
z 5 1/4 ULN-2074/768 or
' W -
< 1.5 a* 1/8 UDN-2981/82A
zE AT

e
= -
Z 1o ==
w \ g
E Q; T
3 7-SEGMENT DISPLAY v
= 0.5 < AREA OF NORMAL WITH DECIMAL POINT, 29
2 L OPERATION WITH w
Z STANDARD OR COMMON-ANODE LED S
0 SCHOTIKY TTL
2.0 2.5 3.0 3.5 4.0 45 5.0 5.5 6.0
INPUT VOLTAGE - V)
Dwg. No. A-97568 TO OTHER
DIGITS
—

SEGMENT DRIVER,
SERIES ULN-2800A

Dwg. No. A-10,378

OUTPUT

Dwg. No. A-10,384

" 355



2878 o

2879

QUAD HIGH-CURRENT
DARLINGTON SWITCHES

These quad Darlington arrays are designed to serve as interface
between low-level logic and peripheral power devices such as sole-
noids, motors, incandescent displays, heaters, and similar loads of up
to 320 W per channel. Both integrated circuits include transient-sup-

[ O pression diodes that enable use with inductive loads. The input logic is

's
]

compatible with most TTL, DTL, LSTTL, and 5 V CMOS logic.

ry Type UDN2878W and UDN2879W 4 A arrays are identical except
for output-voltage ratings. The former is rated for operation to 50 V

Cl f (35 V sustaining), while the latter has a minimum output breakdown
rating of 80 V (50 V sustaining). The lower-cost UDN2878W-2 and
UDN2879W-2 are recommended for applications requiring load cur-
rents of 3 A or less. These less expensive devices are identical to the

2 anNo 9
€
la.
1

9
ans
L

=
g
g
= =< basic parts except for the maximum allowable load-current rating.
o= ] For maximum power-handling capability, all drivers are supplied in
= = ’_[ a 12-pin single in-line power-tab package. The tab needs no insulation.
e % External heat sinks are usually required for proper operation of these
o devices.
g FEATURES
B Output Currents to 4 A
Dwg, No. A-11,974 B Output Voltages to 80 V

B Loads to 1280 W

B TTL, DTL, or CMOS Compatible inputs
B Internal Clamp Diodes

W Plastic Single In-Line Package

M Heat-Sink Tab

ABSOLUTE MAXIMUM RATINGS
at +25°C Free-Air Temperature
for any driver
(unless otherwise noted)

Output Voltage, V¢,

(UDN2878W
& UDN2878W-2) .............. 50V
(UDN2879W
& UDN2879W-2) .............. 80V
Output Current, I,
(UDN2878W
& UDN2879W) ............... 50A
(UDN2878W-2
& UDN2979W-2) . ............. 40A
Input Voitage, V|, . .............t 15V
Input Current, hy . .....ooeee 25mA Always order by complete part number:
Supply Voltage, Vg. ............... 10V r -
Total Package Power Dissipation, Part Number | Max.l; | Max.Vegy | Min. Ve
Poeee See Graph UDN2878W 5.0 A 50 V 35V
i N I T T T
Storage Temperature Range, UDN2879W 50A 80V 50V
T ternrerrnanens -55°C to +150°C
UDN2879W-2 40A 8oV 50V
. ______________________________________________________________________________________________________________________________________ ]
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2878 AND 2879
QUAD HIGH-CURRENT DARLINGTON SWITCHES

o

Rgy7=20CW

\ 3.0°C/W HEAT SINK
\ Rlga = 50CW
: \ \

\\ \
12°CW HEAT SINK

Rgya = 14°CW \
4 >

N

e DN
LTSN

25 50 75 100 125 150
TEMPERATURE IN °C

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

Dwg. GP-012A

PARTIAL SCHEMATIC

One of 4 Drivers

Vs TAB

1

9009 sSus

— Pk

BoO

— AV
3K

% 7.2K —K
4

777

Dwg. No. A-12,037
NOTE: Pin 3 must be connected to ground for proper operation.
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2878 AND 2879
QUAD HIGH-CURRENT DARLINGTON SWITCHES

ELECTRICAL CHARACTERISTICS at V¢ = 5.0 V, T, = +25°C (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Max. Units

Output Leakage Current loex 1 UDN2878W/W-2 Ve =50V — 100 LA
Ve =50V, T, =+70°C — 500 pA

UDN2879W/W-2 | V. =80V — 100 pA

_ Ve =80V, T, = +70°C — 500 BA

Output Sustaining VCE(SUS) — UDN2878W lc=4A L=10mH 35 — \
Voltage UDN2878W-2 | I,=3 A, L = 10 mH 35 — v
UDN2879W lc=4A,L=10mH 50 — \%

UDN2879W-2 lc=3A L=10mH 50 — \%

Collector-Emitter VCE(SAT) 2 All lc=500mA, V =275V — 1.1 \Y
Saturation Voltage IL=10A V=275V — 13 v
lc=20A,V =275V — 15 \%

[c=80A V=275V — 1.9 \Y

UDN2878/79W | I,=4.0A,V, =275V — 24 v

Input Current Iy 3 All Vin=275V — 550 UA
V=375V — 1000 pA

Input Voltage VIN(ON) 4 All Veg=22V,I.=3.0A — 2.75 \Y
UDN2878/79W Veg=22V, IC =40A — 2.75 v
Supply Current per Driver I 7 All lc=500mA, V, =275V — 6.0 mA
Turn-On Delay ton — All 05E t005E — 1.0 us
Turn-Off Delay tonL — All 05E t005E ,, I1,=3.0A — 1.5 us
Clamp Diode g 5 All Vp=50V — 50 uA
Leakage Current V=50V, T, = +70°C _ 100 A
UDN2879WW-2 | V. =80V — 50 HA

V=80V, T, =+70°C — 100 pA

Clamp Diode Ve 6 All l.=3.0A — 25 \Y%
Forward Voltage UDN2878/79W | I.=4.0A - 3.0 v

Caution: High-current tests are pulsé tests or require heat sinking.
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2878 AND 2879
QUAD HIGH-CURRENT DARLINGTON SWITCHES

OPEN Ve

1
OPEN CEX

Dwg. No. A-9729A

FIGURE 1

CPEN

Dwg. No. A-9734A

FIGURE 4

TEST FIGURES

OPEN

o OPEN

% o
Ic
\%
ce Dwg. No. A-9732

Dwg. No. A-10,350

V,

z
i}

FIGURE 2 FIGURE 3

<
)
(l
-

L4}

®, L
J\A N !
¢ O

OPEN l

Dwg. No. A-9735A Dwg. No. A-9736

FIGURE 6

FIGURE 5

Dwg. No. A-10,351

FIGURE 7
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2878 AND 2879
QUAD HIGH-CURRENT DARLINGTON SWITCHES

TYPICAL APPLICATIONS

STEPPER-MOTOR DRIVER

INPUT WAVEFORMS
S I N R B

.|
N B

Dwg. No. A-11,795

=<

x|

=<i

PRINT-HAMMER DRIVER

UDN2879W

INz IN3+5V

b2y 3% 4

-0+36V

Dwg. No. A-11,976

UDN2878W

Dwg. No. A-11,975

X
X l B +28V
F—V\W\ 0
Yy v

DIGIT DRIVER
FOR MULTIPLEXED INCANDESCENT LAMP DISPLAY

UDN2879W

TO
SEGMENT
SELECT

EFelREE=s

; % DIGIT Dwg. No. B-1512
2
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UDN2916B

113] LOGIC SUPPLY

Dwg. No. PP-005

ABSOLUTE MAXIMUM RATINGS

at T, < 150°C
Motor Supply Voltage, Vg« ..ot 45V
Output Current, | ¢
(Peak, t, <20us)............ +1.0A
(Continuous) .............. +750 mA
Logic Supply Voltage, Voo oo ovo vt 7.0V

Logic Input Voltage Range,
Vig e -03VtoV . +03V
Output Emitter Voltage, Vg .......... 10V

Reference Voltage, VREF .......... 75V
Package Power Dissipation,

I See Graph
Operating Temperature Range,

Ta oo -20°C to +85°C
Storage Temperature Range,

T, -55°C to +150°C

Output current rating may be limited by duty
cycle, ambient temperature, and heat sinking.
Under any set of conditions, do not exceed the
specified peak current rating or a junction
temperature of +150°C.

DUAL FULL-BRIDGE
PWM MOTOR DRIVERS

The UDN2916B, UDN2916EB, and UDN2916LB motor drivers
are designed to drive both windings of a bipolar stepper motor or
bidirectionally control two dc motors. Both bridges are capable of
sustaining 45 V and include internal pulse-width modulation (PWM)
control of the output current to 750 mA: The outputs have been
optimized for a low output saturation voltage drop (less than 1.8 V
total source plus sink at 500 mA).

For PWM current control, the maximum output current is deter-
mined by the user’s selection of a reference voltage and sensing
resistor. Two logic-level inputs select output current limits of 0, 33,
67, or 100% of the maximum level. A PHASE input to each bridge
determines load current direction.

The bridges include both ground clamp and flyback diodes for
protection against inductive transients. Internally generated delays
prevent cross-over currents when switching current direction. Special
power-up sequencing is not required. Thermal protection circuitry
disables the outputs if the chip temperature exceeds safe operating
limits.

The UDN2916B is supplied in a 24-pin dual in-line plastic batwing
package with a copper lead-frame and heat sinkable tabs for improved
power dissipation capabilities. The UDN2916EB is supplied in a 44-lead
power PLCC for surface-mount applications. The UDN2916LB is
supplied in a 24-lead surface-mountable SOIC. Their batwing construc-
tion provides for maximum package power dissipation in the smallest
possible construction. The UDN2916B/EB/LB are also available for
operation from -40°C to +85°C. To order, change the prefix from
‘UDN’ to ‘UDQ".

FEATURES

B 750 mA Continuous Output Current
B 45V Output Sustaining Voltage

B Internal Clamp Diodes

M Internal PWM Current Control

M Low Output Saturation Voltage

M Internal Thermal Shutdown Circuitry
M Similar to Dual PBL3717, UC3770

Always order by complete part number:

Part Number Package
UDN2916B 24-Pin DIP
UDN2916EB 44-Lead PLCC
UDN2916LB 24-Lead SOIC
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2916
DUAL FULL-BRIDGE PWM MOTOR DRIVERS

UDN2916EB
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2916
DUAL FULL-BRIDGE PWM MOTOR DRIVERS

ELECTRICAL CHARACTERISTICS at TA = +25°C, VBB =45V, VCC =4.75Vito 525V,
Vegr = 30V (unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Drivers (OUT, or OUTy)
Motor Supply Range Ves 10 — 45 \
Output Leakage Current loex Vour= Ves — <1.0 50 LA
Vour=0 — <10 50 BA
Output Sustaining Voltage VCE(sus) loyr =+750 mA, L =3.0 mH 45 — —_ \Y
Output Saturation Voltage CE(SAT) Sink Driver, |, = +500 mA — 0.4 0.6 \
Sink Driver, Iy ; = +750 mA — 1.0 1.2 v
Source Driver, lOUT =-500 mA — 1.0 1.2 \")
Source Driver, 1y ,; = -750 mA — 13 1.5 v
Clamp Diode Leakage Current Ia Vg=45V — <1.0 50 1.
Clamp Diode Forward Voltage Ve l. =750 mA — 1.6 2.0 \
Driver Supply Current lason) Both Bridges ON, No Load — 20 25 mA
IBB(OFF) Both Bridges OFF — 5.0 10 mA
Control Logic
Input Voltage Vle All digital inputs 24 — — \Y)
VlN(o) All digital inputs — — 0.8 \
Input Current Ile V=24V —_ <1.0 20 pA
V=08V — -3.0 -200 pA
Reference Voltage Range Vaer Operating 15 — 75 \
Current Limit Threshold Veer/ Veense lh=1,=08V 9.5 10 10.5 —
(@t trip poiny l,b=24V,1 =08V 135 15 16.5 —
l,=08V,1 =24V 255 30 345 —
Thermal- Shutdown Temperature T, — 170 — °C
Total Logic Supply Current ICC(ON) lp=1,=0.8V, No Load — 40 50 mA
ICC(OFF) lp=1,=2.4V, No Load — 10 12 mA
[ e B N
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2916
DUAL FULL-BRIDGE PWM MOTOR DRIVERS

APPLICATIONS INFORMATION

PWM CURRENT CONTROL:

* The UDN2916B/EB/LB dual bridges are
designed to drive both windings of a bipolar
stepper motor. Output current is sensed and
controlled independently in each bridge by
an external sense resistor (Ry), internal
comparator, and monostable muItwnbrator

When the bridge is turned ON, current
increases in the motor winding and it is
sensed by the external sense resistor until
the sense voltage (V) reaches the level
set at the comparator’s input:

e = Vaee/10 Ry

The comparator then triggers the
monostable which turns OFF the source
driver of the bridge. The actual load current
peak will be slightly higher than the trip point
(especially for low-inductance loads) because
of the internal logic and switching delays. This
delay (t,) is typically 2 ps. After turn-off, the
motor current will normally decay, circulating
through the ground-clamp diode and sink
transistor. The source driver's OFF time
(and therefore the magnitude of the current
decrease) is determined by the monostable’s
external RC timing components, where

= R,C, within the range of 20 kQ to
100 kQ and 100 pF to 1,000 pF.

TRIP

When the source driver is re-enabled,
the winding current (the sense voltage) is
again allowed to rise to the comparator’s
threshold. This cycle repeats itself, maintain-
ing the average motor winding current at the
desired level.

Loads with high distributed capacitances
may result in high turn-ON current peaks.
This peak (appearing across Rg) will attempt
to trip the comparator, resulting in erroneous
current control or high-frequency oscillations.
An external R C . time delay should be used
to further delay t?\e action of the comparator.
Depending on load type, many applications
will not require these external components
(SENSE connected to E).

VeHaSE

ouTt

PWM OUTPUT CURRENT WAVE FORM

CROSSOVER -~
CURRENT DELAY

Dwg. No. WM-003-1

LOAD CURRENT PATHS

/

i

i BRIDGE ON

: SOURCE OFF -=--=---
W ALLOFF ———

Rs

Dwg. No. EP-006-1
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2916
DUAL FULL-BRIDGE PWM MOTOR DRIVERS

LOGIC CONTROL OF OUTPUT CURRENT:

Two logic level inputs (I, and 1,) allow digital selection of the motor
winding current at 100%, 67%, 33%, or 0% of the maximum level per
the table. The 0% output current condition turns OFF all drivers in the
bridge and can be used as an OUTPUT ENABLE function.

CURRENT-CONTROL TRUTH TABLE

Iy 1 Output Current

L L Veee/10 Rg = b
H L Veee/15 Rg = 2/3 110
L H Veee/30 Rg = 1/3 Lo
H H

These logic level inputs greatly enhance the implementation of
uP-controlled drive formats.

During half-step operations, the | and |, allow the uP to control
the motor at a constant torque between all positions in an eight-step
sequence. This is accomplished by digitally selecting 100% drive
current when only one phase is ON and 67% drive current when two
phases are ON. Logic highs on both | and |, turn OFF all drivers to
allow rapid current decay when switching phases. This helps to ensure
proper motor operation at high step rates.

The logic control inputs can also be used to select a reduced
current level (and reduced power dissipation) for ‘hold’ conditions and/
or increased current (and available torque) for start-up conditions.

GENERAL:

To avoid excessive voltage spikes on the LOAD SUPPLY pin
(Vgg), @ large-value capacitor (222 uF) should be connected from V,,
to ground as close as possible to the device. Under no circumstances
should the voltage at LOAD SUPPLY exceed 45 V.

The PHASE input to each bridge determines the direction motor
winding current flows. An internally generated deadtime (approximately
3 us) prevents crossover currents that can occur when switching the
PHASE input.

All four drivers in the bridge output can be turned OFF between
steps (I, =1, 2.4 V) resulting in a fast current decay through the
internal output clamp and flyback diodes. The fast current decay is
desirable in half-step and high-speed applications. The PHASE, |,
and |, inputs float high.

TYPICAL APPLICATION
3 O
ot

Ves

Dwg. No. EP-008A

Varying the reference voltage (V..)
provides continuous control of the peak load
current for micro-stepping applications, within
the specified limits for V...

Thermal protection circuitry turns OFF
all drivers when the junction temperature
reaches +170°C. It is only intended to protect
the device from failures due to excessive
junction temperature and should not imply
that output short circuits are permitted. The
output drivers are re-enabled when the
junction temperature cools to +145°C.

The UDN2916B/EB/LB output drivers
are optimized for low output saturation
voltages—Iless than 1.8 V total (source plus
sink) at 500 mA. Under normal operating
conditions, when combined with the excellent
thermal properties of the batwing package
design, this allows continuous operation of
both bridges simultaneously at 500 mA.
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2917

DUAL FULL-BRIDGE
PWM MOTOR DRIVER

The UDN2917EB motor driver is designed to drive both windings
of a bipolar stepper motor or bidirectionally control two dc motors. Both
bridges are capable of sustaining 45 V and include internal pulse-width

LOGIC SUPPLY

£ g 2o bd 3 modulation (PWM) control of the output current to 1.5 A.
3 aw3dL2IFEEE
e For PWM current control, the maximum output current is determined
GROUND GROUND by the user’s selection of a reference voltage and sensing resistor. Two
. logic-level inputs select output current limits of 0, 33%, 67%, or 100%
. of the maximum level. A PHASE input to each bridge determines load
. current direction. Active-low ENABLE inputs control the four drivers in
. each bridge.

o e o o o

The bridges include both ground clamp and flyback diodes for
protection against inductive transients. Internally generated delays
prevent cross-over currents when switching current direction. Special

e e o

package power dissipation in the smallest possible construction.

. power-up sequencing is not required. Thermal protection circuitry dis-
GROUND GROUND ables the outputs if the chip temperature exceeds safe operating limits.
2% 88 0000 The UDN2917EB is supplied in a 44-lead power PLCC for surface-
3 fgi" T Eggac mount applications. Its batwing construction provides for maximum

FEATURES

| 1.5 A Continuous Output Current

B 45V Output Sustaining Voltage

| Internal Clamp Diodes

m Digital Control of Output Current

H Internal Thermal Shutdown Circuitry
W Similar to Dual PBL3770

Dwg. No. PP-021

ABSOLUTE MAXIMUM RATINGS
atT < +150°C

Motor Supply Voltage, Vgg. ...t .. 45V
Output Current, I (t,<20ps) ...+1.75A
(Continuous) .. ...........vnn +1.5A
Logic Supply Voltage, Vo o vnvvne 7.0V
Logic Input Voltage Range,
Vigtorerrererraannnas 03Vto+7.0V
Qutput Emitter Voltage, V........... 1.0V
Package Power Dissipation,
Ppevoviniiiiiiiii See Graph
Operating Temperature Range,
L -20°C to +85°C
Storage Temperature Range,
T, -55°C to +150°C

Output current rating may be limited by duty cycle,

ambient temperature, and heat sinking. Under any
set of conditions, do not exceed the specified peak
current rating or a junction temperature of +150°C.

Always order by complete part number: | UDN2917EB |.
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2917
DUAL FULL-BRIDGE PWM MOTOR DRIVER

PWM CURRENT-CONTROL CIRCUITRY

CHANNEL 1
PIN NUMBERS
SHOWN.

SOURCE
DISABLE

Dwg. No. EP-007-2

TRUTH TABLE
125
Enable Phase Out, Out,

®
N L H H L
10 % L L L H
\7z H X z z

\ X = Don't care

75 \ Z = High impedance

5.0 \
T~
25 4 \

=30,

olc/w \
25 50 75 100 125 150
TEMPERATURE IN °C

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

Dwg. No. GP-0208
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2917
DUAL FULL-BRIDGE PWM MOTOR DRIVER

ELECTRICAL CHARACTERISTICS at T, = +25°C, Ve =48V, V(. = 5.0V, VeEr = 50V
(unless otherwise noted).
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. l Units
Output Drivers (OUT, or OUT,)
Motor Supply Range Ves 10 — 45 Vv
Output Leakage Current leex Vour = Vs — <1.0 50 uA
Vour =90 — <-1.0 -50 HA
Output Sustaining Voltage VCE(SUS) logr=%1.5A,L=3.5mH 45 — — Vv
Output Saturation Voltage VCE(S AT) Sink Driver, I = +1.0 A* —_ 0.5 0.7 \
Sink Driver, I = +1.5 A* — 0.8 1.0 \"
Source Driver, IOUT =-1.0 A* — 1.8 1.9 Y
Source Driver, | . =-1.5 A* —_ 1.9 2.1 Vv
Clamp Diode Leakage Current [ Vg=45V —_ <1.0 50 A
Clamp Diode Forward Voltage Ve le=15A — 1.6 2.0 \"
Driver Supply Current IBB(ON) Both Bridges ON, No Load — 9.0 12 mA
'BB(OFF) Both Bridges OFF — 4.0 6.0 mA
Control Logic
Input Voltage IN() All Inputs 2.4 — — Vv
VIN(O) All Inputs — — 0.8 v
Input Current lle Vin=24V — <1.0 20 pA
o) V=08V - 3.0  -200 pA
Reference Voltage Range Vaer Operating 1.5 — 75 \"
Current Limit Threshold Veer/Vsense lh=1,=08V 9.5 10 10.5 —
(at trip poin) l,=24V,1,=08V 185 15 165 -
1,=08V,l, =24V 25.5 30 34.5 —
Thermal Shutdown Temp. T, — 170 — °C
Total Logic Supply Current 'cqom ly=1,=Vg =08V, No Load — 90 105 mA
leciorr) lp=1,=2.4V, No Load - 10 12 mA
Negative current is defined as coming out of (sourcing) the specified device pin.
Typical Data is for design information only.
* Pulse test (<10 ms).
e _— R ——
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2917
DUAL FULL-BRIDGE PWM MOTOR DRIVER

APPLICATIONS INFORMATION

PWM CURRENT CONTROL:

The UDN2917EB dual bridge is designed
to drive both windings of a bipolar stepper
motor. Output current is sensed and con-
trolled independently in each bridge by an
external sense resistor (R,), internal com-
parator, and monostable multivibrator.

When the bridge is turned ON, current
increases in the motor winding and it is
sensed by the external sense resistor until the
sense voltage (V) reaches the level set at
the comparator’s input:

ITF(IP = VHEF/10 Rs

The comparator then triggers the mon-
ostable which turns OFF the source driver of
the bridge. The actual load current peak will
be slightly higher than the trip point (especially
for low-inductance loads) because of the
internal logic and switching delays. This delay
(t,) is typically 2 ps. After turn-off, the motor
current will normally decay, circulating through
the ground clamp diode and sink transistor.
The source driver's OFF time (and therefore
the magnitude of the current decrease) is
determined by the monostable’s external RC
timing components, where t , = R,C. within
the range of 20 kQ to 100 k< and 200 pF
to 500 pF.

When the source driver is re-enabled, the
winding current (the sense voltage) is again
allowed to rise to the comparator’s threshold.
This cycle repeats itself, maintaining the
average motor winding current at the desired
level.

Special circuitry has been included to
prevent runaway current control when the
fixed OFF time (t,) is set too short. This
circuitry prevents the source driver from being
re-enabled until the load current has decayed

to below the I, level.

Loads with high distributed capacitances
may result in high turn-ON current peaks.
This peak (appearing across Ry) will attempt
to trip the comparator, resulting in erroneous
current control or high-frequency oscillations.
An external R C_ low-pass filter may be
needed to delay the action of the comparator.

PWM OUTPUT CURRENT WAVEFORM

VpHase | |

! out

’ \ TRIP
CROSSOVER -~
CURRENT DELAY

ty = toxt '—’I

Dwg. No. WM-003-1

LOAD CURRENT PATHS
Ves

T

-~

1
i BRIDGE ON

Rs3i SOURCE OFF =-=-=-=--
W AW OFF ———

Dwg. No. EP-006-1
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2917
DUAL FULL-BRIDGE PWM MOTOR DRIVER

CURRENT-CONTROL

TRUTH TABLE

I, I, Output Current

L L V. /10R,=1,,

H L Vo /15 Ry =2/3 I,

L H V.:/30 Ry=1/3 1,

H H 0

—————

3-70

LOGIC CONTROL OF OUTPUT CURRENT:

Two logic level inputs (lp and 1) allow digital selection of the motor
winding current at 100%, 67%, 33%, or 0% of the maximum level per
the table. The 0% output current condition turns OFF all drivers in the
bridge and can be used as an output enable function. These logic level
inputs greatly enhance the implementation of uP-controlled drive
formats.

During half-step operations, the Iy and |, inputs allow the uP to
control the motor at a constant torque between all positions in an eight-
step sequence. This is accomplished by digitally selecting 100% drive
current when only one phase is ON and 67% drive current when two
phases are ON.

The logic contral inputs can also be used to select a reduced
current level (and reduced power dissipation) for ‘hold’ conditions
and/or increased current (and available torque) for start-up conditions.

GENERAL:

To avoid excessive voltage spikes on the LOAD SUPPLY pin (Vgg),
a large-value capacitor (247 pF) should be connected from Vgg to
ground as close as possible to the device. Under no circumstances
should the voltage at LOAD SUPPLY exceed 45 V.

The PHASE input to each bridge determines the direction motor
winding current flows. An internally generated deadtime (approximately
3 us) prevents crossover currents that can occur when switching the
PHASE input.

All four drivers in the bridge output can be turned OFF (Ven>2.4 V
orlp = |1 22.4 V), resulting in a fast current decay through the internal
output clamp and flyback diodes. The fast current decay is desirable in
half-step and high-speed applications. -All logic inputs float high; the
ENABLE input must be tied low if it is not used.

Varying the reference voltage (Vger) provides continuous control
of the peak load current for micro-stepping applications, within the
specified limits for Vger.

Thermal protection circuitry turns OFF all drivers when the junction
temperature reaches +170°C. It is only intended to protect the device
from failures due to excessive junction temperature and should not
imply that output short circuits are permitted. The output drivers are
re-enabled when the junction temperature cools to +145°C.




OUTpa

Ez

OUT,g
LOAD SPLY
SENSEp
ENABLE

PHASE

RC
GROUND

LOGIC SPLY
RCy
PHASE

ENABLE;

REFERENCE

SENSEy

Dwg. PP-051

ABSOLUTE MAXIMUM RATINGS
at Ty < +150°C

Motor Supply Voltage, Ve . . . .. ... .. 45V
Output Current, loyt (ty<20 us). ... £1.75 A

(Continuous) ............... +1.5A
Logic Supply Voltage, Vee ... ... ... 7.0V
Logic Input Voltage Range,

V|N ............... -03Vto+7.0V
Output Emitter Voltage, Vg . ........ 15V
Package Power Dissipation,

Pooii See Graph
Operating Temperature Range,

TA e —20°C to +85°C
Storage Temperature Range,

T e —40°C to +150°C

Output current rating may be limited by duty cycle,
ambient temperature, and heat sinking. Under
any set of conditions, do not exceed the specified
peak current rating or a junction temperature of
+150°C.

DUAL FULL-BRIDGE
PWM MOTOR DRIVER

The A2918SWH and A2918SWV motor drivers are designed
to drive both windings of a bipolar stepper motor or bidirectionally
control two dc motors. All bridges are capable of sustaining 45 V and
include internal pulse-width modulation (PWM) control of the output
currentto 1.5 A.

For PWM current control, the maximum output current is deter-
mined by the user’s selection of a reference voltage and sensing
resistor. A PHASE input to each bridge determines load current
direction. Active low ENABLE inputs control the four drivers in
each bridge.

The bridges include both ground clamp and flyback diodes for
protection against inductive transients. Internally generated delays
prevent cross-over currents when switching current direction.
Special power-up sequencing is not required. Thermal protection
circuitry disables the outputs if the chip temperature exceeds safe
operating limits.

The A2918SWH/V are supplied in an 18-lead power-tab package
with staggered lead forming. The tab is internally insulated from the
device and requires no external isolation.

FEATURES

B £1.5 A Continuous Output Current

B 45V Output Sustaining Voltage

B Internal PWM Current Control

B Low Output Saturation Voltage

B Internal Clamp Diodes

B Internal Thermal Shutdown Circuitry

M Similar to Dual PBL3718 or Dual PBL3770

Always order by complete part number:

Part Number | Application
A2918SWH
A2918SWV

For Horizontal Mount

For Vertical Mount
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2918
DUAL FULL-BRIDGE PWM MOTOR DRIVER

FUNCTIONAL BLOCK DIAGRAM

> Y o] Y
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TRUTH TABLE

Enable Phase Outa Outg
L H H L
L L L H
H X Z V4

X = Don't care
Z = High impedance
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2918
DUAL FULL-BRIDGE PWM MOTOR DRIVER

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vgg =45V, Vcc = 4.75 V10 5.25 V,
Vrer = 5.0 V (unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Drivers (OUT, or OUTg)
Motor Supply Range Ve 10 — 45 Vv
Output Leakage Current lcex Vout = Ves — <1.0 50 pA
Vour =0 — <1.0 -50 pA
Output Sustaining Voltage VCE(sus) lour=%1.5A,L=3.0mH 45 — — \Y
Output Saturation Voltage VcEsaT) Sink Driver, loyr =+1.0 A — 0.7 0.8 \
Sink Driver, lour = +1.5 A — 0.9 1.1 \'
Source Driver, loyt=-1.0 A — 1.8 2.0 \
Source Driver, loyt=—-1.5A — 1.9 2.2 \Y
Clamp Diode Leakage Current Ir Vg=45V — <1.0 50 A
Clamp Diode Forward Voltage Ve lf=15A — 1.6 2.0 \
Driver Supply Current IsB(ON) Both Bridges ON, No Load — 12 15 mA
IBB(OFF) Both Bridges OFF — 4.0 6.0 mA
Control Logic
Input Voltage Vi) All Inputs 2.4 — — Vv
Vin) All Inputs — — 0.8 \")
Input Current lingy Vin=24V — <1.0 20 HA
Iy Vin=0.8V — -30  -200 pA
Reference Voltage Range VRer Operating 1.5 — Vee Vv
Current Limit Threshold VRer/Vsense At Trip Point 95 10 105 —
Thermal Shutdown Temp. T, — 170 — °C
Total Logic Supply Current lccion Ven = 0.8V, No Load — 105 140 mA
lccorr) Ven = 2.4 V, No Load — 10 12 mA

Negative current is defined as coming out of (sourcing) the specified device pin.
Typical Data is for design information only.
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2918
DUAL FULL-BRIDGE PWM MOTOR DRIVER

PWM OUTPUT CURRENT WAVEFORM
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APPLICATIONS INFORMATION
PWM Current Control:

The A2918SWH/V dual bridges are
designed to drive both windings of a bipolar
stepper motor. Output current is sensed and
controlled independently in each bridge by
an external sense resistor (Rs), an internal
comparator, and an internal monostable
multivibrator.

When the bridge is turned ON, current
increases in the motor winding and it is sensed
by Rs until the sense voltage (Vsense) reaches
the level set at the comparator’s input:

lrrip = VRer/10 Rs

The comparator then triggers the
monostable which turns OFF the source driver
of the bridge. The actual load current peak will
be slightly higher than the trip point (especially
for low-inductance loads) because of internal
logic and switching delays. This delay (ty) is
2 us typically. After turn-off, the motor current
decays, circulating through the ground clamp
diode and sink transistor. The source driver's
OFF time to4, and therefore the magnitude
of the current decrease, is determined by the
monostable’s external RC timing components,
where to = RrCr within the range of 20 kQ to
100 kQ and 200 pF to 500 pF.

When the source driver is re-enabled, the
winding current (the sense voltage) again is
allowed to rise to the comparator’s threshold.
This cycle repeats itself, maintaining the aver-
age motor winding current at the desired level.

Special circuitry has been included to
prevent runaway current control when to is set
too short. This circuitry prevents the source
driver from being re-enabled until the load
current has decayed to below the lrgp level.

Loads with high distributed capacitances
may result in high turn-ON current peaks. This
peak, appearing across Rs, will attempt to trip
the comparator, resulting in possible erroneous
current control or high-frequency oscillations.
An external RcCc low-pass filter may be used
to delay the action of the comparator, and thus
ignore turn-on spikes.




2918
DUAL FULL-BRIDGE PWM MOTOR DRIVER

General:

To avoid excessive voltage spikes on
the LOAD SUPPLY pin (Vgg), a large-value
capacitor (247 pF) should be connected
from Vgg to the ground pin as close as
possible to the device. Under no circum-
stances should the voltage at Vgg exceed
45 V.

The PHASE input to each bridge
determines the direction motor winding
current flows. An internally generated
deadtime, of approximately 3 us, prevents
crossover currents that can occur when
switching the PHASE input.

All four drivers in the bridge output can
be turned OFF, with Ve > 2.4, resulting in
a fast current decay through the internal
ground clamp and flyback diodes. The fast
current decay is desirable in half-step and
high-speed applications. The ENABLE
input must be tied low if it is not used.

Varying the reference voltage (Vrer)
provides continuous control of the peak load
current.

Thermal protection circuitry turns OFF
all drivers when the junction temperature
reaches approximately +170°C. ltis in-
tended only to protect the device from
failures due to excessive junction tempera-
ture and should not imply that output short
circuits are permitted. The output drivers
are re-enabled when the junction tempera-
ture cools to approximately +145°C.

LOAD CURRENT PATHS

VBB

/

]

: BRIDGE ON

! SOURCE OFF ——---~-
W ALLOFF  ———

Dwg. EP-006-1
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ABSOLUTE MAXIMUM RATINGS
at TJ < +150°C

Supply Voltage, Vg ... oovoovienn 45V
Output Current, |5,

(continuous) ................ +2.0 A

(Peak) ...t +3.0 A
Input Voltage Range, V. ... -03Vto 15V
Threshold Voltage, Vg v ovvvv ot 15V
Package Power Dissipation,

Py ooriiin See Graph
Operating Temperature Range,

Ty ooeeeeieieeens -20°C to +85°C
Storage Temperature Range,

Tae e -55°C to +150°C

s*

Note: Output current rating may be limited by duty
cycle, ambient temperature, and heat sinking.
Under any set of conditions, do not exceed the
specified peak current and a junction temperature
of +150°C.

3-PHASE BRUSHLESS DC MOTOR

CONTROLLER/DRIVERS-

Combining logic and power, the UDN2936W and UDN2936W-120
provide commutation and drive for three-phase brushless dc motors.
Each of the three outputs are rated at 45 V and +2 A (£3 A peak), and
include internal ground clamp and flyback diodes. These drivers also
feature internal commutation logic, PWM current control, and thermal
shutdown protection.

The UDN2936W and UDN2936W-120 are compatible with single-
ended digital or linear Hall effect sensors. The commutating logic is
programmed for 60° (UDN2936W) or 120° (UDN2936W-120) electrical
separation. Current control is accomplished by sensing current through
an external sense resistor and pulse-width modulating the source
drivers. Voltage thresholds and hysteresis can be externally set by the
user. If desired, internal threshold and hysteresis defaults (300 mV, 7.5
percent) can be used. The UDN2936W/W-120 also include braking and
direction control. Internal protection circuitry prevents crossover current
when braking or changing direction.

For maximum power-handling capability, the UDN2936W and
UDN2936W-120 are supplied in 12-pin single in-line power tab pack-
ages. An external heat sink may be required for high-current applica-
tions. The tab is at ground potential and needs no insulation.

FEATURES

10 V to 45 V Operation

+3 A Peak Output Current

Internal Clamp Diodes

Internal PWM Current Control

60° or 120° Commutation Decoding Logic

Thermal Shutdown Protection

Compatible with Single-Ended or Differential Hall Effect Sensors
Braking and Direction Control

Always order by complete part number:

Part Number Sensor Inputs

UDN2936W Single-Ended, 60° Separation
UDN2936W-120 Single-Ended, 120° Separation
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2936 ‘
3-PHASE BRUSHLESS DC MOTOR CONTROLLER/DRIVERS

FUNCTIONAL BLOCK DIAGRAM
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3-PHASE BRUSHLESS DC MOTOR CONTROLLER/DRIVERS

‘COMMUTATION TRUTH TABLE

UDN2936W
10
g | Hall Sensor Inputs Outputs
s . N\ AN H, H, H, DIRECTION BRAKE OUT, OUT, OUT,
£ 22 o
3 \ 5% g High High High Low High Z Low High
s \ 2o\ |2 High High Low Low High High Low Z
@26 Qé%" High Low Low Low High High z Low
8 ’9“()41, \ Low Low Low Low High Z  High Low
g ?%’j;\ \ Low Low High Low High Low High Z
Q4 "qac‘?fv,?\ Low High High Low High Low 4 High
§ \ ke High High  High High High z High  Low
¥ FQA High High Low High High Low  High z
s 5, — N High Low  Low High High low Z  High
= "y I~ Llow Low Low High High Z Low High
g o Low Low High High High High Low z
g 25 50 75 100 125 150 Low High  High High High High z Low
< TEMPERATURE IN °C X X X X Low Low Low Low
Dwg. No. GP-012A X= Irrelevant
Z = High Impedance
TYPICAL APPLICATION COMMUTATION TRUTH TABLE
UDN2936W-120
O O Hall Sensor Inputs Outputs
H, H, H, DIRECTION BRAKE OUT, OUT, OUT.
COMMUTATION
Loaic High Low  High Low High z Low  High
High Low  Low Low High High  Low z
. High High Low Low High High z Low
o A L) Low High Low Low High z High  Low
Low High High Low High Low  High z
e @ 0H§5=Q ng Low H!gh L<.)w H?gh Low z High
= F > : High Low  High High High z High  Low
@ High Low Low High High Low High Z
= High High Low High High Low z High
' Low High Low High High Z Low  High
Low High High High High High  Low z
Low Low High High High High z Low
X L 0 Ve X X X _ X Low Low Low Low
= X= Irrelevant
Z = High Impedance
Dwg. EP-033
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2936
3-PHASE BRUSHLESS DC MOTOR CONTROLLER/DRIVERS

ELECTRICAL CHARACTERISTICS at T, = +25°C, TJ S +150°C, V. =45V

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Supply Voltage Range Ves Operating 10 — 45 Vv
Supply Current lag Outputs Open — 32 40 mA
Vegake = 0-8V — 42 50 mA
Thermal Shutdown Temperature T, — 165 — °C
Thermal Shutdown Hysteresis AT, — 25 — °C
Output Drivers
Output Leakage Current loex Vour = Ves — — 50 pA
Vour=0V — — -50 HA
Output Saturation Voltage Vcs(s AT) logr=-1A — 1.7 1.9 Vv
loyr=+1A — 11 13 v
lour=-2A — 19 21 v
lou‘r: +2 A - 1.4 1.6 \
Output Sustaining Voltage VCE(SUS) logr=12A,L=2mH 45 — —_ \
Clamp Diode Forward Voltage Ve l=2A — 1.8 2.0 \Y
Clamp Diode Leakage Current Ia V=45V - —_ 50 LA
Output Switching Time t. lout = 22 A, Resistive Load — 2.0 — us
t 'om =12 A, Resistive Load — 2.0 — us
Turn-ON Delay ton Source Drivers, 0to -2 A — 125 —_ us
(Resistive Load) Sink Drivers, 0 to +2 A — 19 — ps
Turn-OFF Delay tog Source Drivers, -2 Ato 0 — 17 — us
(Resistive Load) Sink Drivers, +2 A to 0 — 09 — us

Continued next page...
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2936
3-PHASE BRUSHLESS DC MOTOR CONTROLLER/DRIVERS

ELECTRICAL CHARACTERISTICS at T, = +25°C, TJ < +150°C, V= 45 V continued

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. I Units
Control Logic
Logic Input Voltage Van ) Voir O Vegake 20 — —_ -V
Ving Vorr O Verake — — 08 v
Sensor Input Voltage Threshold Vin H,, H,, or H, — 25 — Vv
Input Current IIN(” Vpr=2V — 150 200 HA
Vapae =2V — <10 50 A
Vy=5V — -190 -220 uA
Iy Vpr=08V — 35 50 HA
Vegake = 08 V — 50 -20 HA -
V,=038 v — -064 -1.0 mA
s Vs 230V — -80 -15 HA
Vius <30V, Vornge < Vpe/10.5 — -15  -30 pA
Vins <30V, Vornee > Vis/9.5 190 250 310 pA
Current Limit Threshold Vius/Veense at trip point, Voo <3.0V [ 95 10 105
Default Sense Trip Voltage Veense Vs 230V 270 300 330 mV
Default Hysteresis Vi 23.0V - 75 — %
Deadtime ty BRAKE or DIRECTION — 20 — us
I -
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2936
3-PHASE BRUSHLESS DC MOTOR CONTROLLER/DRIVERS

APPLICATIONS INFORMATION

The UDN2936W and UDN2936W-120 power drivers provide
commutation logic and power outputs to drive three-phase brushless
dc motors.

The UDN2936W and UDN2936W-120 are designed to interface
with single-ended linear or digital Hall effect devices (HEDs). Internal
pull-up resistors allow for direct use with open-collector digital HEDs.
The H, inputs have 2.5 V thresholds.

The commutation logic provides decoding for HEDs with 60°
(UDN2936W) or 120° (UDN2936W-120) electrical separation. At any
one step in the logic sequencing, one half-bridge driver is sourcing
current, one driver is sinking current, and one driver is in a high-
impedance state (see Truth Table).

A logic low on the BRAKE pin turns ON the three sink drivers and
turns OFF the three source drivers, essentially shorting the motor
windings to ground. During braking, the back-electromotive force
generated by the motor produces a current which dynamically brakes
the motor. Depending upon the rotational velocity of the motor, this
current can approach the locked rotor current level (which is limited only
by the motor winding resistance). During braking the output current
limiting circuitry is disabled and care should be taken to ensure that the
back-EMF generated brake current does not exceed the maximum
rating (3 A peak) of the sink drivers and ground clamp diodes.

Changing the logic level of the DIRECTION pin inverts the output
states, thus reversing the direction of the motor. Changing the direction
of a rotating motor produces a back-EMF current similar to when
braking the motor. The load current should not be allowed to exceed
the maximum rating (+3 A peak) of the drivers.

An internally generated dead time (t,) of approximately 2 us
prevents potentially destructive crossover currents that can occur
when changing direction or braking.

Motor current is internally controlled by pulse-width modulating the
source drivers with a preset hysteresis format. Load current through an
external sense resistor (R,) is constantly monitored. When the current
reaches the set trip point (determined by an external reference voltage
or internal default), the source driver is disabled. Current recirculates
through the ground clamp diode, motor winding, and sink driver. An
internal constant-current sink reduces the trip point (hysteresis). When
the decaying current reaches this lower threshold, the source driver is
enabled again and the cycle repeats.

Thresholds and hysteresis can be set with external resistors or
internal defaults can be used. With V_ .. > 3.0 V, the trip point is
internally set at 300 mV with 7.5% hysteresis. Load current is then
determined by the equation:

i = 0.3/Rg

TRIP
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2936
3-PHASE BRUSHLESS DC MOTOR CONTROLLER/DRIVERS

With Vs < 3.0 V, the threshold, hysteresis percentage, and peak
current are set with external resistors according to the equations:

Threshold Voltage (V,¢) = Vqer * Ry /(R + R;)

Hysteresis Percentage = R, /50 V.

Load Trip Current (I,,.) = V;,,s/10 Rg

Percentage hysteresis is a fixed value independent of load current.
The chopping frequency is a function of circuit parameters including
load inductance, load resistance, supply voltage, hysteresis, and
switching speed of the drivers.

The UDN2936W and UDN2936W-120 outputs are rated for normal
operating currents of up to +2 A and startup currents to +3 A (see
cautions above regarding braking and changing of motor direction).
Internal power ground clamp and flyback diodes protect the outputs
from the voltage transients that occur when switching inductive loads.
All devices also feature thermal protection circuitry. If the junction
temperature reaches +165°C, the thermal shutdown circuitry turns OFF
all output drivers. The outputs are re-enabled when the junction cools
down to approximately +140°C. This protection is only intended to
protect the device from failures due to excessive junction temperature
or loss of heat sinking and should not imply that output short circuits are
permitted.

As with all high-power integrated circuits, the printed wiring board
should utilize a heavy ground plane. For optimum performance, the
drivers should be soldered directly into the board. The power supply
should be decoupled with an electrolytic capacitorb (>10 uF) as close
as possible to the device supply pin (Vgg)-
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2936 '
3-PHASE BRUSHLESS DC MOTOR CONTROLLER/DRIVERS

VDIRECTION [

Vi | [
Vio |

Vi |

.
OUTA 0 — Y \

OUTg

OUTc

Dwg. WM-002-1

TYPICAL HALL EFFECT
SENSOR LOCATIONS

Dwg. No. W-193
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+Vs

SOURCEINPUT [~ |

GROUND
OUTPUT
SINK INPUT

Dwg. No. A-14,135

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Range Vg ... 8.5V to 45 V*
Output Voltage, VCE( sus) T
Input Voltage Range, V... -0.3Vto +18 V

Continuous Output Current, |, . ... 1.0 A
Package Power Dissipation,
Ppeoerentanaieanennnss See Graph
Operating Temperature Range,
Tpereoeeonsnennnnes -40°C to +85°C
Storage Temperature Range,
Tgeerevienianent -55°C to +150°C

*Internal high-voltage shutdown above 26 V.

HIGH-CURRENT BIPOLAR
HALF-BRIDGE MOTOR DRIVE

Designed for use as a general-purpose motor driver, the
UDQ2943Z half-bridge driver combines high-current sink and source
drivers with logic stages, level shifting, diode transient protection, and
a voltage regulator for single-supply operation. Capable of operating in
extremely harsh environments, this device can withstand high ambient
temperatures, output overloads, and repeated power supply transient
voltages without damage. The driver can be used in pairs for full-bridge
operation, or as triplets in three-phase brushless dc motor-drive appli-
cations.

The input circuitry is compatible with TTL, low-voltage CMOS, and
NMOS logic. Logic lockout prevents both source and sink drivers from
turning ON simultaneously. Each driver is turned ON by an active-low
input, making the UDQ2943Z especially desirable in many micropro-
cessor applications. An accidental input open circuit will turn OFF the
corresponding output. The device also provides an internally-generated
dead time to prevent crossover currents during output switching.
Monolithic, space-saving construction offers reliability unobtainable
with discrete components.

Saturated-output drivers provide for low saturation voltage at the
maximum rated current. Internal short-circuit protection, activated at
load currents above 1 A, protects the source driver from accidental
short-circuits between the output and ground.

The UDQ2943Z driver is rated for continuous operation with
inductive loads at supply voltages of up to 24 V. With the application
of increased supply voltages (to 45 V maximum), a high-voltage protec-
tion circuit becomes operative, shutting OFF both output drivers. The
internal thermal shutdown is triggered by a nominal junction tempera-
ture of 160°C.

Single-chip construction and a modified 5-lead power-tab TO-220
plastic package provide cost-effective and reliable systems designs.
It also features excellent power dissipation ratings, minimum size, and
ease of installation. The heat-sink tab is at ground potential and does
not require insulation.

FEATURES

B +1 A Output Current

B 8.5 Vto 24 V Operating Range

B Withstands 45 V Supply Transients
B Crossover-Current Protected

W Logic-Compatible Inputs

B Saturated Output Drivers

W Output-Transient Protection

W Tri-State Output

B Internal Over-Voltage Protection

W Internal Short-Circuit Protection
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2943
HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVE

FUNCTIONAL BLOCK DIAGRAM

6.35V
HIGH-CURRENT
SENSE

SOURCE
INPUT
2.1V V
OVER-VOLTAGE

+ THERMAL
SHUTDOWNS

®

GROUND

—_&

$————(@) ouTpuT

Dwg. No. A-14,136

ALLOWABLE POWER DISSIPATION
AS A FUNCTION OF
AMBIENT TEMPERATURE

n
=]

LOGIC TRUTH TABLE

o

Source Driver  Sink Driver Output

Pin 2 Pin 5 Pin 4

10 Low Low High
Low High High

High Low Low
5 High High High Z

o

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

25 50 75 100 125 150
TEMPERATURE IN °C
Dwg. No. GP-014
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2943
HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVE

ELECTRICAL CHARACTERISTICS at Ty = +25°C, Vg = +24 V (unless otherwise noted).

Source Driver | Sink Driver |Output Limits
Characteristic Symbol | Input, Pin 2 Input, Pin5 | Pin4 | Other | Min. Typ. Max. | Units
Output Leakage Current lcex 24V 24V oV — — -10 -100 A
24V 24V 45V - _ 10 100 HA
Output Sustaining Voltage VcE(sus) 24V 0.8to24V 1.0A |Fig. 1A 24 — — Vv
0.8t024V 24V -1.0A |Fig. 1B 24 —_ — \"
Output Saturation Voltage Vce(sam 08V 24V -1.0A —_ — 1.2 1.8 \'
24V 08V 1.0A —_ —_ 0.6 1.0 \
Short-Circuit Source Current Isc 0.8V 24V oV — 1.1 — 1.8 A
Logic Input Voltage Vine — - — — 2.0 — — Vv
Vin) —_ — - — — — 0.8 Y
Input Current Iing) 24V 24V NC — — 10 100 LA
IiNgo) 0.8V 0.8V NC — — 50 -150 | pA
Clamp Diode Forward Voltage Ve NC NC 1.0A | Fig.2 — 1.5 2.0 Y
Logic Supply Current Is 24V 24V NC — — 15 20 mA
24V 0.8V NC —_ — 55 70 mA
08V 24V NC — — 25 35 mA
Thermal Shutdown Temperature Ty — - — — — 160 — °C
Over-Voltage Shutdown Vs — - - - 26 - — Vv
Propagation Delay tep 24V 24Vt008V | 1.0A | Fig.3 — 0.6 1.0 us
0.8t02.4V 24V -1.0A | Fig. 4 — 1.0 25 us
24V 08t024V | 1.0A | Fig.3 | — 1.1 25 s
241008V 24V -1.0A | Fig.4 —_ 0.6 1.0 us
Dead Time tq — —_ —_ — — 2.0 — us

Note: Positive (negative) current is defined as going into (coming out of) the specified device pin.

SOURCE f
INPUT

SINK

INPUT g

——

Dwg. No. A-14,137
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2943 |
HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVE

Dwg. No. A-14,138 Dwg. No. A-14,139 Dwg. No. A-14,140

Figure 1A Figure 1B Figure 2

Dwg. No. A-14,141 Dwag. No. A-14,142

Figure 3 Figure 4
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2944

QUAD HIGH-CURRENT,
HIGH-VOLTAGE SOURCE DRIVER

Capable of driving loads to 4 A at supply voltages to 60 V (inductive
loads to 35 V), the UDN2944W is a quad high-current, high-voltage
source driver. Each of the four power drivers can provide space- and
cost-saving interface between low-level signal-processing circuits and
high-power loads in harsh environments.

+ Individual supply lines have been provided for each pair of drivers
so that different supplies can be used to drive multiple loads. The
controlling inputs are TTL or CMOS compatible. The outputs include
transient-suppression diodes for inductive loads.

This quad Darlington array is designed to serve as an interface
between low-level circuitry and peripheral-power loads such as sole-
noids, motors, incandescent displays, heaters, and similar loads of up
to 240 W per channel. The UDN2944W is an ideal complement to the
UDN2878W quad 4 A sink driver.

For maximum power-handling capability, the UDN2944W driver is
supplied in a 12-pin single in-line, power-tab package that allows
efficient attachment of an external heat sink for maximum allowable
package power dissipation. An external heat sink is usually required for
proper operation of this device. The tab is at ground potential and
needs no insulation. :

Dwg. No. A-13,054 FEATURES

W Output Currentto 4 A

W Output Voltage to 60 V

W Loads to 960 W

W Integral Output Suppression Diodes
W TTL and CMOS Compatible Inputs
B Plastic Single In-Line Package

W Heat-Sink Tab

ABSOLUTE MAXIMUM RATINGS
at +25°C Free-Air Temperature

Supply Voltage Range, Vg.... 10 Vto 60 V

Output Current, Iy, (dc) ............ -4 A
peak) .......... -5A
Input Voltage, VIN ................. 15V
Package Power Dissipation,
Py See Graph
Operating Temperature Range,
Tpoore i -20°C to +85°C
Storage Temperature Range, :
Tgeeroerveannnnsn -55°C to +150°C

Output current rating will be limited by ambient
temperature, duty cycle, heat sinking, air flow, and
number of outputs conducting. Under any set of
conditions, do not exceed the -5.0 A peak current
and a junction temperature of +150°C.

Always order by complete part number: |[UDN2944W |.
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2944
QUAD HIGH-CURRENT, HIGH-VOLTAGE SOURCE DRIVER

PARTIAL SCHEMATIC
O Vs
TO OTHER
INPUT STAGES
INy
ouTy
1 O
77
ENABLE
(ACTIVE LOW) 40,0 *®
% 13K (a8 )
0]
/77
Dwg. No. A-13,058
o5 TRUTH TABLE
INPUT ENABLE OUTPUT
2 L L L
20N\ N H L H
\ ﬁ L H L
Q H H L
'z
%%

NOTE: Pin 3 must be connected to Vg for operation
of input logic gates.

*
.3
m\x@
7

—_
o

25 50 75 100 125 150
TEMPERATURE IN °C

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

Dwg. GP-012
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2944
QUAD HIGH-CURRENT, HIGH-VOLTAGE SOURCE DRIVER

ELECTRICAL CHARACTERISTICS at T N +25°C, TJ < +150°C, Vs =60V, VEN ABLE = oV
(unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Supply Voltage Range Ve 10 60 \Y
Output Leakage Current lcex Vour=0V: Venape =24V — 50 HA
Output Sustaining Voltage VCE(sus) loyr=-4A L=3mH 35 - \
Output Saturation Voltage Vcs(s AT) loyr=-1A V=24V — 1.8 v
lour=-4A V=24V — 25 \
Input Voltage Logic 1 Vle or VENABLE“) 2.0 — Vv
Logic 0 V,N(O) or VENABLE(O) — 0.8 \Y
Input Current Logic 1 Vle or VENABLE(” =24V —_ 220 pHA
Vle or VENABLE“) =12V — 1.5 mA
» Logic 0 VIN(O) or VENABLE(O) =08V — 50 HA
Total Supply Current I All drivers ON, All outputs open — 25 mA
Clamp Diode Leakage Current [ Vg=60V — 50 A
Clamp Diode Forward Voltage Ve l.=4A — 2.2 "
Turn-On Delay ton 05E t005E R =15Q — 2.0 us
Turn-Off Delay tore 05E, 1005E R =15Q — 10 us
NOTE: Negative current is defined as coming out of (sourcing) the device being tested.
O O TYPICAL APPLICATION
QUAD RELAY DRIVE
(Using 2 Voltage Sources
and optional PWM Current Limiting)
+24V +12V
?
=+ O INg
INA O———
IN¢ O—rl K
INp © 45V
B% 27k3 EM33E
|
i
: i
I
-

L—Rs= 0.5/Toyr (MAX)

w
<]
o
I~
-
1
'
1
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2953 AND

UDN2953B

NC K
Veer/ BRAKE out,
RC (TIMING) A
GROUND GROUND
GROUND GROUND
Ve SENSE
PHASE ouT,

OUTPUT ENABLE [ 8]
(ACTIVE LOW)

VBB

Dwg. No. A-13,024

2954

PWM MOTOR DRIVERS

The UDN2953B and UDN2954W are designed for bidirectional
control of dc or stepper motors with continuous output currents to 2 A
and peak start-up currents as high as 3.5 A. For pulse-width modulated
(chopped-mode) operation, the output current is determined by the
user’s selection of a reference voltage and sensing resistor while the
OFF pulse duration is set by an external RC timing network. PWM
operation is characterized by maximum efficiency and low power-
dissipation levels. Extensive internal circuit protection includes thermal
shutdown with hysteresis, transient-suppression diodes, and crossover
current protection.

When the Vgee/BRAKE pin is low (<0.8 V), the braking function is
enabled. This turns both sink drivers OFF and the source drivers are
turned ON. When Vger/BRAKE is set above 2.4 V, that voltage (and the
current sensing resistor) determines the load current trip point. An RC
TIMING pin is available to use for an internal one-shot to control load
current decay time.

The UDN2953B driver is supplied in a 16-pin dual-in-line plastic
package with copper heat-sink contact tabs. The lead configuration.
enables easy attachment of a heat sink while fitting a standard inte-
grated circuit socket or printed wiring board layout. The UDN2954W,
for higher package power dissipation requirements, is supplied in a
12-pin single in-line power tab package. In any package style, the
heat sink is at ground potential and needs no insulation.

FEATURES

50 V Output Voltage Rating
ABSOLUTE MAXIMUM RATINGS @ 2 A Continuous Output Rating
atT. < +150°C B Internal Flyback Diodes
: # Thermal Shutdown

Motor Supply Voltage, Vgg - ......... 50V B Crossover Current Protection
Output Current, |, ;¢ B BRAKE, ENABLE, and Current-Limit Functions

(Peak) ..o +35A

(Continuous) . ............... +2.0A
Flyback Diode Voltage, VK J VBB
Minimum Clamp Diode Voltage,

Voo Ground
Logic Supply Voltage, V. . ........ 7.0V
Logic Input Voltage,

VPHASE‘ VENAE!LE """""""" VBB
Sense Voltage, Vggygg - ocovvvvens 15V
Reference Voltage, VREF/BRAKE ..... 15V
Package Power Dissipation,

Po ooomeriiinennn, See Graphs Always order by complete part number:
Operating Temperature Range,

1P -20°C to +85°C Part Number | Package
Storage Temperature Range, UDN2953B 16-Pin DIP

T oo, -55°C to +150°C

UDN2954W 12-Pin Power-Tab SIP
o
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2953 AND 2954
FULL-BRIDGE PWM MOTOR DRIVERS

UDN2953B FUNCTIONAL BLOCK DIAGRAM
w5
E
s z
z B [a)
g° g 7 ©® % @Y
-4 2 PHASE
o TS
5 3 ®
o
- BEe——:
g T >yie
g, q\ (ACTIVE LOW)
§ e 4\%\ \ O = 29538 (OIP) ouT, ©](©—4 : +—@zlour,
S <2 [J = 2954w (siP)
g 1 g b i =g )
= B * [
9o Voer/BRAKE —
2> 50 75 100 125 150
TEMPERATURE IN °C 9R {
SHOT
Dwg. No. GP-010B ®ne
UDN2954W R
g [ = g ReTmMiNG) évsmsz
s gm GROUND GROUND
z 5
5 f; Dwg. No. A-13,028
B 2
a
8
o
E \
2 \ UDN2954W
w
<]
o GROUND
g
o ouT,
] K
20
g 25 50 75 100 125 150 Ves
< TEMPERATURE IN °C Vs, BRRE
Dwg. No. GP-012A n:::(ﬂMING)
v,
TRUTH TABLE onace
Output OUTPUT ENABLE
Enable Phase V.. /BRAKE Out, Out, out
A
Low High >24V High  Low A
Low Low >24V Low  High SENsE
High X >24V Open Open
X X <08V High  High Dwg. No. A-13,023
X = Irrelevant
T — e
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2953 AND 2954
FULL-BRIDGE PWM MOTOR DRIVERS

ELECTRICAL CHARACTERISTICS at T, = +25°C, TJ < +150°C, V. =50V, V, . =5Y,

Veensge = 0 V> RC = 20 kQ/470 pF to Ground.
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Drivers (OUT, or OUT,)
Output Supply Range Vs 6.5 - 50 \
Output Leakage Current lcex Vennste =9 Vs Vour = Vaer (nOtE) — — 50 A
Venase =3 Vo Vour =0V, (note) — — -50 pA
Output Sustaining Voltage VCE(SUS) loygr=*2A,L=2mH 50 — —
Output Saturation Voltage VCE(SAT) VENABLE =0V, |OUT =+05A — 1.0 1.2
Venase =0 Vs IOUT =+1.0A - 1.2 1.4
Veuape =0 Vs lgyr=2 2.0 A — 15 18
Clamp Diode Leakage Current [ Vg=50V — — 50 pA
Clamp Diode Forward Voltage Ve le=2A — 1.8 22 \
Motor Supply Current 'ea(om Vennste = 08 V. Vggr = 2.4V, No Load — 20 30 mA
lagorr) Venssie = Vier = 24 V. No Load — 25 35 mA
Venaee =2 Vs VF‘EF =0.8V, No Load — 40 60 mA
Control Logic
Logic Supply Range Voo 45 5.0 5.5 Vv
Logic Input Current IlN“) All Inputs =2.4 V — <-1.0 -10 pA
|IN(0) All Inputs = 0.8V — -50 -200 pA
Logic Input Voltage me All Inputs 24 — — \
VlN(O) All Inputs — — 0.8 Vv
Vgee Open-Circuit Voltage VREF(OPEN) lee =0 — Vo2 — \Y
Current Limit Threshold Vaere! Vsense @t Trip Point 9.5 10 10.5 —
Turn-On Delay ton All Drivers — 1.0 — us
Turn-Off Delay Lot All Drivers — 1.0 — us
Thermal Shutdown Temp. T, — 165 — °C
Logic Supply Current lec Venmste = VRee = 24V — 15 20 mA
Vennsie = 08 V. Vpgp =24V — 22 30 mA

NOTE: Tests performed at OUTg with V = 0.8V and at OUT , with V =24V

PHASE PHASE
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2953 AND 2954
FULL-BRIDGE PWM MOTOR DRIVERS

TYPICAL APPLICATION APPLICATIONS INFORMATION

UDN2953B +36V The UDN2953B and UDN2954W full-bridge motor drivers are ideal
7 for driving bidirectional dc servo, brushless dc, and 2-phase bipolar

stepper motors with various current-control formats. Output current

can be controlled by using an external sense resistor (Rgg,s) and an

optional RC network and reference voltage for PWM current control,

or by using an external PWM source.

The output current trip point is set by: -

VHEF

10R

SENSE

+5V
PHASE

ENABLE o
(ACTIVE LOW)

lrmip =

Dwg. No. A-12,649B
where the reference voltage (V..) can be between 2.4 Vand 15 V.

If left unconnected, V. defaults to V. /2.(see Figure 1).

NOTE: Pin 3 must be When the bridge is turned ON, current increases in the motor and
connected to an RC is sensed by the external sense resistor. When the current through the
network as shown, or sense resistor reaches the trip point, the internal.comparator triggers

to V.. It must NOT be

a monostable which turns OFF the sink drivers. As shown in Figure 2,
left unconnected.

the actual load current peak will be slightly higher than the trip point
(especially for low-inductance loads) because of the internal logic and
switching delays. This delay (t,) is typically 2 us.

After the sink drivers turn OFF, the motor current decays, circulat-
ing through the source driver and flyback diode. The sink driver's OFF
time (and therefore the magnitude of the current decrease) is deter-
mined by the monostable’s external RC timing components, where
t . = RC within the range of 20 kQ2 to 100 kQ and 200 pF to 500 pF.
Ifthe RC pin is tied to V., internai timing circuitry is activated,
allowing current control without an external RC network. The internally
generated t_ is approximately 12 us at V. =5V and T, = +25°C,
increasing slightly with increasing temperatures. With RC tied to V, I,
will increase by approximately 6 mA.

When the sink driver is re-enabled, the motor current is again
allowed to rise to the trip point. This cycle repeats itself, maintaining
the average motor current at the desired level.

Average motor current can also be controlled with external current
control logic by using the OUTPUT ENABLE pin. Toggling the OUTPUT
ENABLE pin shuts OFF both the source and sink drivers. Both the
flyback and ground-clamp diodes conduct during turn-OFF (anodes
(A pin) connected to ground and cathodes (K pin) connected to V),
resulting in a very fast current decay. If the internal current controfil
circuitry is not used, the RC pin should be connected to ground through
a 20 kQ (minimum) resistor.

A logic low at the V__/BRAKE pin turns ON both source drivers and
turns OFF both sink drivers, essentially shorting both ends of the motor
winding to the motor supply. In this condition, the back-electromotive
force (back-EMF) generated by the motor produces a current which
dynamically brakes the motor. Depending upon the rotational velocity
of the motor, this current level can approach that of a locked-rotor
condition (which is limited only by the resistance of the motor winding).
The internal current control circuitry is not operational when the brake
function is used. Therefore, care should be exercised when braking to

3-94



2953 AND 2954
FULL-BRIDGE PWM MOTOR DRIVERS

Figure 1 ensure that the current generated by the
back-EMF never exceeds the absolute
Vee maximum rating of the drivers.

With bidirectional dc servo motors, the
PHASE pin can be used for direction control.
Similar to dynamically braking a motor,
changing the direction of a rotating motor
produces a current generated by the
back-EMF. Again, this current should not be
allowed to exceed the absolute maximum
p rating.

50K

— RA
VREF/BRAKE BRAKE

An internally generated deadtime
(approximately 3 pus) prevents crossover
* currents that can occur when switching
phases or braking.

VREF/IU — 9 ouT

5K S

Thermal protection circuitry turns OFF
all drivers when the junction temperature
typically reaches 165°C. It is only intended
to protect the device from failures due to

Dwg.No.A-13025  €Xxcessive junction temperature and should
not imply that output short circuits are

Figure 2 permitted. The thermal shutdown has a

hysteresis of approximately 8°C.

The printed wiring board should utilize a
heavy ground plane. For optimum perform-
ance, the driver should be soldered directly
into the board. The load supply (V) should
be decoupled with an electrolytic capacitor
(=10 uF) as close as possible to the driver.

VeHasE

out

tRIP

CROSSOVER -~

CURRENT DELAY
ty — [ o ——’I
Dwg. No. WM-003-1
CURRENT CONTROL OPTIONS
Circuit Terminal

Control Option Vrer/BRAKE RC (TIMING) Vsense OUTPUT ENABLE
No PWM Vcc or High 220 kQ to Ground Ground Low

PWM with Internal Timing Vee or High Vee Rsense Low

PWM with External Timing 2.4Vor15V*or Ve 20-100 kQ/200-500 pF Rsense Low
External PWM Ve or High >20 kQ to Ground Rsenset Togglet

* Programmed reference, i.e., A/D converter.
1 Primarily, closed-loop speed and/or current control applications. lg;e can be peak (or default) limit for protecting motor and /or driver IC.
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2961

HIGH-CURRENT HALF-BRIDGE
PRINTHEAD/MOTOR DRIVER—WITH INTERNAL
CURRENT SENSING AND CONTROL

The UDN2961B and UDN2961W are 3.4 A half bridges designed
UDN2961B specifically for driving solenoid printheads, stepper motors, and dc
motors. The UDN2961B/W consists of a power source driver output,
a power sink driver output, a flyback recovery diode, internal current
sensing circuitry, and a user-selectable fixed off-time chopper circuit.

Vaer[ 1] 16 | SINK OUT
The output drivers are capable of sustaining 45 V with continuous
N[z L1s | EMITTER currents of £3.4 A and peak transient currents of +4 A permitted. The
] ] ne outputs have been optimized for a low output saturation voltage (typi-
INPUT CURRENT- cally 2.6 V total source plus sink drops at 3.4 A).
CONTROL
GROUND toaie 3 | Groune For output current control, load current is sensed internally and
GROUND 112 | crouno limited by chopping the output driver(s) in a user-selectable fixed off-
= time PWM mode. The maximum output current is determined by the
EnaBLE [ 6] [ 11 | LOAD SUPPLY user’s selection of a reference voltage. The MODE pin determines

whether the current control circuitry will chop in a slow current-decay
mode (only the source driver switching) or in a fast current-decay mode
MoDE [ 3 | Veo | 9] Loaic supPLY (source and sink switching). A user-selectable blanking window pre-
vents false triggering of the current control circuitry during chopping.

Dwg. No. PP-035 The UDN2961B is supplied in a 16-pin dual in-line plastic batwing
package with a copper lead-frame and heat sinkable tabs for improved
power dissipation capabilities. For higher power dissipation require-
ments, the UDN2961W is supplied in a 12-pin single in-line power tab
ABSOLUTE MAXIMUM RATINGS package.

Supply Voltage, Vgg -« o oovveennt 45V FEATURES

Output Current, |, (continuous) . .. +3.4 A

(t, <20 pis, 10% duty cycle) ... . +4.0 A W 3.4 A, 45V Source aqd Sink Drivers
Logic Supply Voltage, Vi oo ve 70V : IStema' Current S‘?”S'“g ]
Input Voltage Range, ser-Selectable F{xed Off-Time PWM Current Control
................ -0.3Vto+7.0V B Internal Flyback Diode
Packalge Power Dissipation, W Low Output Saturation Voltage
Py e See Graph M Chip Enable
Operating Temperature Range, B Fast or Slow Current-Decay Modes
T -20°C to +85°C B Programmable Blanking Window
Junctign Temperature, T.. ... ... +150°C* B Internal Thermal Shutdown Circuitry
Storage Temperature Range,
T ceemeneaenns -55°C to +150°C

Output current rating may be restricted to a value
determined by system concerns and factors.
These include: system duty cycle and timing,
ambient temperature, and use of any heatsinking
and/or forced cooling. For reliable operation, the
specified maximum junction temperature should
not be exceeded.

| r r:
* Fault conditions that produce excessive junction Always order by complete part numbe

temperature will activate device thermal shutdown Part Number | Package
circuitry. These conditions can be tolerated, but "
should be avoided. UDN2961B | 16-Pin DIP

UDN2961W | 12-Pin Power-Tab SIP
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ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

2961
HIGH-CURRENT HALF-BRIDGE PRINTHEAD/MOTOR DRIVER

A\
SUFFIX 'B',
Rgyr =6.0°CW
6

SUFFIX W', Ry, =36°CIW
2

SUFFIX B!, Ry, = 43°CW

oL

25 50 75 100
TEMPERATURE IN °C

Dwg. No. GP-032

FUNCTIONAL BLOCK DIAGRAM

+5V R

? Rer | &V
: Veer O—{circurr
-0V ézgm Q

R §

|

é gz_ oNE | S| Fup- -
v SHOT FLOP
|

C== Low 3
! TRP

MODE O—4

ENABLE W—Dn
INPUT O

lGHOUND

SOURCE OUT

Dwg. No. FP-019A

UDN2961W

sinkouT [» |

v REF

CURRENT-
CONTROL

8

R cv

LOGICSUPPLY [3_____|

SOURCEOUT [2_____ |

LOAD SUPPLY

Dwg. No. PP-036

3-97



2961
HIGH-CURRENT HALF-BRIDGE PRINTHEAD/MOTOR DRIVER

ELECTRICAL CHARACTERISTICS at TA = +25°C, VBB =43V,
Voc =475 V0 5.25V, R, = 2940 Q (unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Drivers
Output Leakage Current loex Ven =08V, Vgopee =0V — <-1.0 -100 pA
Ve =08V, Vg, =45V — <1.0 100 pA
Output Saturation Voltage Vcs(s AT) Source Driver, o =-3.4 A — 1.6 2.2 Vv
Source Driver, | ,; =-3.0 A — 1.5 - \
Sink Driver, Iy ;=34 A — 1.0 1.4 v
Sink Driver, I ,; =3.0A — 0.9 - v
Output Sustaining Voltage vCE(sus) loyr=134A,L=3mH 45 — — \%
Recovery Diode Leakage Current Ig Vp=45V — <1.0 100 pA
Recovery Diode Forward Voltage Ve l.=34A — — 20 \'
Motor Supply Current IBB(ON) Vey=2.0V,V, =08V, No Load — —_ 70 mA
- Ve =08V — — 25 mA
Output Rise Time t, Source Driver, | = -3.4 A —_ —_ 600 ns
Sink Driver, I =34 A - — 600 ns
Output Fall Time & Source Driver, I =-3.4 A — — 600 ns
Sink Driver, | ;; = 3.4 A - —_ 600 ns
Control Logic
Logic Input Voitage V,Nm 2.0 — — \
Vinoy — — 0.8 v
Logic Input Current 'mu) Vy=50V — — 10 pA
o) V=0V — — -1.0 mA
Reference Input Current lner Vage =50V - — 50 pA
Transconductance baie/Vaer Vege=1.0V 0.9 1.0 1.1 ANV
Vege =32V 0.9 1.0 1.1 ANV
Logic Supply Current lec Vey=20V,V, =08V, No Load — — 160 mA
Ve =08V — — 15 mA
Turn On Delay tpd(on) Source Driver — — 600 ns
Sink Driver — — 600 ns
Turn Off Delay todtoth Source Driver — - 20 us
Sink Driver —_ — 2.0 us
Thermal Shutdown Temperature T, — 165 _ °C
Negative current is defined as coming out of (sourcing) the specified device terminal.
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2961
HIGH-CURRENT HALF-BRIDGE PRINTHEAD/MOTOR DRIVER

APPLICATIONS INFORMATION

The UDN2961B/W is a high current
half-bridge designed to drive a number of
inductive loads such as printer solenoids,
stepper motors, and dc motors. Load current
is sensed internally and is controlled by pulse-
width modulating (PWM) the output driver(s)
in a fixed off-time, variable-frequency format.
The peak current level is set by the user’s
selection of a reference voltage. A slow
current-decay mode (chopping only the
source driver) or a fast current-decay mode
(chopping both the source and sink drivers)
can be selected via the MODE pin.

PWM CURRENT CONTROL

A logic low on the MODE pin sets the
current-control circuitry into the slow-decay
mode. The RS flip-flop is set initially, and both
the source driver and the sink driver are
turned ON when the INPUT pin is at a logic
low. As current in the load increases, it is
sensed by the internal sense resistor until the
sense voltage equals the trip voltage of the
comparator. At this time, the flip-flop is reset
and the source driver is turned OFF. Over the
range of V.= 0.8 V10 3.4V, the output
current trip point transfer function is a direct
linear function of the reference voltage:

To ensure an accurate chop current level
(+10%), an external 2940 Q +1% resistor (R, )
is used. The actual load current peak will be
slightly higher than the trip point (especially
for low-inductance loads) because of the
internal logic and switching delays (typically
1.5 us). After the source driver turns OFF,
the load current decays, circulating through
an external ground clamp diode, the load,
and the sink transistor. The source driver’s
OFF time (and therefore the magnitude of
the current decrease) is determined by the
one-shot's external RC timing components:

toe=RC

within the range of 20 kQ to 100 kQ and

100 pF to 1000 pF. When the one-shot times
out, the flip-flop is set again, the source driver
is re-enabled, and the load current again is
allowed to rise to the set peak value and trip
the comparator. This cycle repeats itself,
maintaining the average load current at the
desired level.

A logic high on the MODE pin sets the
current-control circuitry into the fast-decay

e = Vi

REF BB
CIRCUIT

DRIVE CURRENT _—
RECIRCULATION (SLOW-DECAY MODE) =—— —
RECIRCULATION (FAST-DECAY MODE) =— =— = —

Y

Dwg. No. EP-037

ENABLE _—l l_-
ZANE [ ] NN
MODE I

Dwg. No. WP-015

mode. When the peak current threshold is detected, the flip-flop is
reset and both the source driver and the sink driver turn OFF. Load
current decays quickly through the external ground clamp diode, the
load, and the internal flyback diode. In the fast-decay mode, the OFF
time period is one-half the time that is set by the external RC network
for the slow-decay mode:

t -RC

OFF = D

The amount of ripple current, when chopping in the fast-decay

mode, is considerably higher than when chopping in the slow-decay
mode.




2961
HIGH-CURRENT HALF-BRIDGE PRINTHEAD/MOTOR DRIVER

The frequency of the PWM current control
is determined by the time required for the load
current to reach the set peak threshold (a
function of the load characteristics and Vgg)
plus the OFF time of the switching driver(s)
(set by the external RC components).

To prevent false resetting of the flip-flop,
due to switching transients and noise, a
blanking time for the comparator can be set
by the user where tg = 3600 x C in the slow-
decay mode or tg = 2400 x C in the fast-decay
mode. For C between 100 pF and 1000 pF,
tgisin ps.

POWER CONSIDERATIONS

The UDN2961B/W outputs are optimized
for low power dissipation. The sink driver has
a maximum saturation voltage drop of only
1.4V at 3.4 A, while the source driver has a
2.2 V drop at -3.4 A. Device power dissipation
is minimized in the slow-decay. mode, as the
chopping driver (the source driver) is ON for
less than 50% of the chop period. When the
source driver is OFF during a chop cycle,
power is dissipated on chip only by the sink
driver; the rest of the power is dissipated
through the external ground clamp diode. In
the fast-decay mode, the ON time of the
chopping drivers (both the source driver and
the sink driver) may be greater than 50%, and
the power dissipation will be greater.

GENERAL

A logic low on the ENABLE pin prevents
the source driver and the sink driver from
turning ON, regardless of the state of the
INPUT pin or the supply voltages. With the
ENABLE pin high, a logic low on the INPUT
pin turns ON the output drivers.

To protect against inductive load voltage
transients, an external ground clamp diode
is required. A fast-recovery diode is recom-
mended to reduce power dissipation in the
UDN2961B/W. The blanking time prevents
false triggering of the current sense compara-
tor, which can be caused by the recovery
current spike of the ground clamp diode
when the chopping source driver turns ON.

The load supply (Vaﬁ) should be well
decoupled with a capacitor placed as close
as possible to the device.

The EMITTER pin should be connected
to a high-current power ground.

Thermal shutdown protection circuitry is
activated and turns OFF both output drivers at

Veer

(o
X
INPUT
o—— L]

CURRENT-|

CONTROL
2940 0 Logic
e l '
6
8

ENABLE =

MODE
(o2

"H

o ”
<
g
g

INPUT
[o2

CURRENT-
CONTI

LOGIC 13
l 47 pF

‘III O vas
m

29400
+1%
[ 1
<]

»l
[

Dwg. No. EP-038A

a junction temperature of typically +165°C. It is intended only to protect
the device from catastrophic failures due to excessive junction tempera-
tures and should not imply that output short circuits are permitted. The
output drivers are re-enabled when the junction temperature cools
down to approximately +145°C.

MOTOR DRIVER APPLICATIONS

Two UDN2961B/Ws can be cross connected as shown to form a
full-bridge driver circuit. Two full-bridge circuits are needed to drive a
two-phase bipolar stepper motor. When in a full-bridge configuration,
one INPUT signal must be logically inverted from the other INPUT
signal to prevent the simultaneous conduction of a source driver from
one half-bridge and the sink driver from the other half-bridge. In order
to prevent cross-over currents, a turn-ON delay time of 3 us is needed
between the time an INPUT signal for one of the half bridges goes high
and the INPUT signal for the other half bridge goes low.

In addition to the two external ground clamp diodes, diodes in
series with the load to the SINK OUT are needed in a full-bridge
configuration. These series diodes prevent the sink drivers from
conducting on the inverse mode, which can occur when the opposite
half-bridge ground clamp diode is conducting and forces the sink
driver collector below ground.

If fast current decay is used (MODE = logic high) or pulse width
modulation of the load-current direction is used, diodes in series with
the load to the SOURCE OUT are needed. These series diodes prevent
the SOURCE OUT from inverse conducting during the recirculation
period and thereby prevent shoot-through currents from occuring as the
drivers turn back ON.
o
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DUAL SOLENOID/MOTOR DRIVER
—PULSE-WIDTH MODULATED CURRENT CONTROL

GROUND [~

INA [

SENSEp[©

SINKa [=

SOURCEp [

THSA =

Veet
SOURCEg [=

siNnkg =

SENSEg

04|

O

Dwg. No. D-1001

INg[ =

01907

THSg

2,

ABSOLUTE MAXIMUM RATINGS
at TJ < +150°C

Supply Voltage, Voo o ovvovveniin 45V
Peak Output Current, Iy . ......... +4 A
Input Voltage Range,
IN ot -0.3Vto+7.0V

Package Power Dissipation,

Py See Graph
Operating Temperature Range,

Tp oo -20°C to +85°C
Storage Temperature Range,

T -55°C to +150°C

NOTE: Output current rating may be limited by
duty cycle, ambient temperature, and heat sinking
Under any set of conditions, do not exceed the
specified peak current and a junction temperature
of +150°C.

Using PWM to minimize power dissipation and maximize load
efficiency, the UDN2962W dual driver is recommended for impact
printer solenoids and stepper motors. It is comprised of two source/sink
driver pairs rated for continuous operation to +3 A. It can be connected
to drive two independent loads or a single load in the full-bridge con-
figuration. Both drivers include output clamp/flyback diodes, input gain
and level shifting, a voltage regulator for single-supply operation, and
pulse-width modulated output-current control circuitry. Inputs are
compatible with most TTL, DTL, LSTTL, and low-voltage CMOS or
PMOS logic.

The peak output current and hysteresis for each source/sink pair
is set independently. Output current, threshold voltage, and hysteresis
are set by the user’s selection of external resistors. At the specified
output-current trip level, the source driver turns OFF. The internal
clamp diode then allows current to flow without additional input from
the power supply. When the lower current trip point is reached, the
source driver turns back ON.

The UDN2962W is in a 12-pin single in-line power tab package.
The tab is at ground potential and needs no insulation. For high-current
or high-frequency applications, external heat sinking may be required.

FEATURES

B 4 A Peak Output

W 45V Min. Sustaining Voltage

B Internal Clamp Diodes

B TTL/PMOS/CMOS Compatible Inputs
B High-Speed Chopper

Always order by complete part number: .
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2962
DUAL PWM SOLENOID/MOTOR DRIVER

FUNCTIONAL BLOCK DIAGRAM
(ONE OF TWO DRIVERS)
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o—
SENSE
GND A
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< TYP.0.19) REF
) R
- 10 THS % H
%o}
Dwg. No. D-1002
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X FR,
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Dwg. No. GP-012A
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2962
DUAL PWM SOLENOID/MOTOR DRIVER

ELECTRICAL CHARACTERISTICS at T, = +25°C, T, < +150°C, V__ =45V, V =0V
(unless otherwise noted). A J ce SENSE
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. | Units
Supply Voltage Range Vee Operating 20 — 45 \
Output Drivers
Output Leakage Current loex Vin=24V, Vooqe=0V — <-1.0 -100 HA
Viy=24V, Vg =45V — <10 100 HA
Output Saturation Voltage VCE(SAT) Source Drivers, | op=3.0 A — 2.1 2.3 \
Source Drivers, ILOAD= 1.0A — 1.7 2.0 \'
Sink Drivers, | 5on=3.0 A — 1.7 20 \
Sink Drivers, | gpp=1.0 A —_ 1.1 1.3 \
Output Sustaining Voltage VCE(SUS) loyr =%8.0A, L =3.5mH 45 — — \
Output Current Regulation Algyr Viyg=06Vto1.0V,L=35mH —_ — %25 %
Viyg=1.0Vt0o2.0V,L=3.5mH —_ — +10 %
. Vis=20V1050V,L=35mH — — 50 %
Clamp Diode Forward Voltage Ve le=3.0A — 1.7 2.0 \"
Output Rise Time t, | oap = 3.0 A, 10% to 90%, Resistive Load — 05 1.0 us
Output Fall Time t; | oap = 3:0 A, 90% to 10%, Resistive Load - 05 1.0 us
Control Logic
Logic Input Voltage VIN“) 24 — — \"
Ving — — 08 \Y
Logic Input Current Imm V=24V — 1.0 10 A
oy V=08V —  -20 -100 | pA
Irusion) Ve 2500 mV, Ve o < Vi /105 — 20 — pA
Irusgivs) Veense 2 Ving/9:5 Vg =06 V10 5.0 V 140 200 260 WA
Vis/Veense Ratio — At Trip Point, V;,,c=2.0 V10 5.0 V 95 10 105 —
Supply Current loc Vi =24V, Outputs OFF — 8.0 12 mA
(Total Device) Vn = 0.8V, Outputs Open — 25 40 mA
Propggation Delay Time ta 50% V10 50% Vr, Turn OFF — — 25 us
(Resistive Load) 50% V,y t0 50% Vgyyr, Turn ON —  — 30 | ms
100% Vgepse 10 50% V1" — — 3.0 us
* Where V, 2V, ../9.5

SENSE = Y THS
NOTE: Negative current is defined as coming out of (sourcing) the specified device pin.
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2962
DUAL PWM SOLENOID/MOTOR DRIVER

CIRCUIT DESCRIPTION
AND APPLICATIONS INFORMATION

The UDN2962W high-current driver is intended for use as a
free-running, pulse-width modulated solenoid driver.

Circuit Description. In operation, the source and sink drivers are
both turned ON by a low level at the input. The load current rises with
time as a function of the load inductance, total circuit resistance, and

supply voltage and is sensed by the external sense resistor (Rg). When

the load current reaches the trip point (l,,.), the comparator output
goes high and turns OFF the source driver. The actual load current will
peak slightly higher than |
delays.

TRIP

After the source driver is turned OFF, the load current continues to
circulate through the sink driver and an internal ground clamp diode.
The rate of current decay is a function of the load inductance and total
circuit resistance.

An internal constant current sink reduces the trip point (hysteresis)

until the decaying load current reaches the lower threshold, when the
comparator output goes low and the source driver is again turned ON.
Load current is again allowed to rise to the trip point and the cycle
repeats.

Maximum load current and hysteresis is determined by the user.

Determining Maximum Load Current and Hysteresis. Trip
current (l.,.) is determined as a function of resistance R; and the
threshold voltage, V.

VTHS
10 Rg

=06Vto5.0V.

lTFIlP =

where V. =10V

Hysteresis percentage (H) is determined by resistance R, and is
independent of the load current:

. T
50 * Vier

The chopping frequency is asynchronous and a function of the
system and circuit parameters, including load inductance, supply
voltage, hysteresis setting, and switching speed of the driver.

Resistance R, is determined as:

R,V

R, = H Y THS
VHEF - VTHS

Note that if V,,c = V.. then R, = oo,
R

3-104

because of the internal logic and switching

Circuit Layout. To prevent interaction
between channels, each of the two high-level
power ground returns (the low side of the
sense resistors) must be returned independ-
ently to the low-level signal ground (pin 1).
The circuit common (pin 1) can then be
routed to the system ground.

The printed wiring board should utilize a
heavy ground plane. For optimum perform-
ance, the driver should be soldered directly
into the board.

The power supply (V) should be
decoupled with an electrolytic capacitor
(=10 puF) as close as possible to pin 7.

SUPPLY

SYSTEM GROUND

Dwg. OP-001

TYPICAL WAVESHAPES
w o L T T
w0

——GND
—Vec
Vsource ‘ l I ‘
——GND

——IRip *Rs = Vrus /10

IL0aD

V1Hs T —

Dwg. WP-006




2962
DUAL PWM SOLENOID/MOTOR DRIVER

APPLICATIONS INFORMATION

Ry IN k&

RESISTOR R, VALUE RESISTOR R, VALUE
AS A FUNCTION OF HYSTERESIS AS A FUNCTION OF PEAK LOAD CURRENT
25 25
i Vaer = 5V 0 Vrgr = 5V
15, % s Rs =0.19
z
10| ® 10 7 Sl
5 . . / £ “)
= = a-2k
o _,/,.—/’/V/
o

[¢] 20 40 60 80 100 o) 05 1.0 1.5 20 25 3.0 35 40

HYSTERESIS, H, IN PERCENT LOAD CURRENT, Imax, IN AMPERES

Dwg. No. A-12,417 Dwg. No. A-12,416

MOUNTING POWER TAB DEVICES

Power-tab packages are efficient thermal dissipators when properly
utilized. In application, the following precautions should be taken:

1. Always fasten the tab to the heat sink before the leads are soldered
to fixed terminals.

2. Strain relief must be provided if there is any probability of axial
stress to the leads.

3. Thermal grease (Dow Corning 340 or equivalent) should always be
used. Thermal compounds are better heat conductors than air but
not a good substitute for flat mating surfaces.

4. The mounting surface should be flat to within 0.002 inch/inch
(0.05 mm/mm).

5. Brute force mounting to poorly finished heat sinks can cause
internal stresses which damage silicon chips and insulation parts.
Mounting torque should be between 4 and 8 inch pounds
(0.45 to 0.90 Nm.)

6. The mounting holes should be as clean as possible with no burrs
or ridges.

7. Use appropriate hardware including a lock washer or torque washer.
8. If insulating bushings are used, they should be of dialylphthalate,

fiberglass-filled polycarbonate, or fiberglass-filled nylon. Unfilled
nylon should be avoided.

3-105



2981 1uru

2984

UDN2982/84LW
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UDN2981-84A
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g

Dwg. No. A-10, 243

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature

Output Voltage Range, V.

(UDN2981A &

UDN2982A/LW) . ........ 5Vto50V

(UDN2983A &

UDN2984A/LW) ........ 35Vto80V
Input Voltage, V,,

(UDN2981A & UDN2983A) . ..... 15V

(UDN2982A/LW &

UDN2984A/LW) . ............t. 2V
Output Current, Iy - vvvvnetns -500 mA
Package Power Dissipation,

Py See Graph
Operating Temperature Range,

Tpoooreeieaiees -20°C to +85°C
Storage Temperature Range,

P -55°C to +150°C

s

Note that the UDN2982/84A (dual in-line package)
and UDN2982/84LW (small-outline IC package),
respectively, are electrically identical and share a
common pin number assignment.

8-CHANNEL SOURCE DRIVERS

Recommended for high-side switching applications that benefit
from separate logic and load grounds, these devices encompass
load supply voltages to 80 V and output currents to -500 mA. The
UDN2981A through UDN2984A/LW 8-channel source drivers are
useful for interfacing between low-level logic and high-current loads.
Typical loads include relays, solenoids, lamps, stepper and/or servo
motors, print hammers, and LEDs.

All devices may be used with 5 V logic systems — TTL, Schottky
TTL, DTL, and 5 V CMOS. The UDN2981A and UDN2982A/LW are
interchangeable, will withstand a maximum output OFF voltage of 50 V,
and operate to a minimum of 5 V; the UDN2983A and UDN2984A/LW
drivers are interchangeable, will withstand an output voltage of 80 V,
and operate to a minimum of 35 V. All devices in this series integrate
input current limiting resistors and output transient suppression diodes,
and are activated by an active high input.

The suffix ‘A’ (all devices) indicates an 18-lead plastic dual in-line
package with copper lead frame for optimum power dissipation. Under
normal operating conditions, these devices will sustain 120 mA continu-
ously for each of the eight outputs at an ambient temperature of +50°C
and a supply-of 15 V.

The suffix ‘LW’ (UDN2982LW and UDN2984LW only) indicates
a surface-mountable wide-body SOIC package. All devices are also
available for operation between -40°C and +85°C. To order, change
the prefix from ‘UDN’ to ‘UDQ".

FEATURES

W TTL, DTL, PMOS, or CMOS Compatible Inputs
B 500 mA OQutput Source Current Capability

W Transient-Protected Outputs

W Output Breakdown Voltage to 80 V

B DIP or SOIC Packaging

Always order by complete part number, e.g., | UDN2981A |.

Note that all devices are not available in both package types.
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2981 THRU 2984
8-CHANNEL SOURCE DRIVERS

FELECTRICAL CHARACTERISTICS at T \ = +25°C (unless otherwise specified).

Applicable Test Limits
Characteristic Symbol Devices Test Conditions Fig. | Min. Typ. Max. | Units
Output Leakage Current leex . UDN2981/82t | V| =0.4V", Vg=50V, T, = +70°C 1 —_ — 200 pHA
UDN2983/84t | V| =0.4V*V =80V, T, =+70°C 1 — — 200 pA
Collector-Emitter Viy =24V, lgyp =-100 mA 2 — 1.6 1.8
Saturation Voltage
VCE(SM) All Vin=24V, g =-225mA 2 — 1.7 1.9
Vi =24V, Iy = -350 mA 2 — 1.8 2.0
Input Current UDN2981/83A | V|, =24V 3 —_ 140 200 A
'm(ou) V=385V 3 — 310 450 A
UDN2982/84t | V| =24V 3 — 140 200 HA
V=12V 3 — 125 193 mA
Output Source Current lOUT UDN2981/83A | V| =24V, VCE =20V 2 |-350 — — mA
UDN2982/84t | V| =2.4V,V =20V 2 {-350 — — mA
Supply Current I UDN2981/82t | V=24V, V =50V 4 — — 10 mA
(Outputs Open)
UDN2983/84t | V, =2.4V", V=80V 4 — — 10 mA
Clamp Diode ln UDN2981/82+ | V=50V, V =04V" 5 — — 50 HA
Leakage Current
UDN2983/841 | Vo =80V,V =04V" 5 — — 50 pA
Clamp Diode Ve All I = 350 mA 6 — 15 20 \
Forward Voltage
Turn-On Delay ton All 05Et00.5E,,, R =100Q, - —_ 1.0 2.0 us
Vg=35V
Turn-Off Delay tore All 0.5 E 10 0.5 Ey . R =100Q, — —_ 5.0 10 ps
Vg =35V, See Note

NOTES: Turn-off delay is influenced by load conditions. Systems applications well below the specified output loading may require timing considerations
for some designs, i.e., multiplexed displays or when used in combination with sink drivers in a totem pole configuration.

Negative current is defined as coming out of (sourcing) the specified device terminal.
*All inputs simultaneously.
t Complete part number includes suffix to identify package style: A = DIP, LW = SOIC.
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2981 THRU 2984 '
8-CHANNEL SOURCE DRIVERS

ONE OF EIGHT DRIVERS
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2981 THRU 2984
8-CHANNEL SOURCE DRIVERS

ALLOWABLE PEAK COLLECTOR CURRENT
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2981 THRU 2984
8-CHANNEL SOURCE DRIVERS

ALLOWABLE PEAK COLLECTOR CURRENT IN mA AT 50°C
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TYPICAL ELECTROSENSITIVE
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ABSOLUTE MAXIMUM RATINGS

atT, = 25°C

Driver Supply Voltage, Vg ........... 30V
Continuous Output Current,

loUT o e -250 mA
Input Voltage, VIN ................ -20V
Package Power Dissipation,

Py 2.2 W*
Operating Temperature Range,

L -20°C to +85°C
Storage Temperature Range,

T, -55°C to +150°C

*Derate at the rate of 18 mW/°C above T,= 25°C

8-CHANNEL SOURCE DRIVER

Recommended for applications requiring separate logic and load
grounds, load supply voltages to 30 V, and load currents to 250 mA, the
UDN2985A source driver is used as an interface between standard low-
power digital logic and LEDs, relays and solenoids. The outputs feature
saturated transistors for low collector-emitter saturation voltages.

The UDN2985A driver is for use with 5 V logic systems—TTL,
Schottky TTL, DTL, and CMOS. This device has a minimum output
breakdown rating of 30 V with a minimum output sustaining voltage of
15 V. The output is switched ON by an active high input level.

Under normal operating conditions, this device can source up to
120 mA for each of the eight outputs at an ambient temperature of 75°C
and a supply voltage of 15 V. It incorporates input current-limiting
resistors and output transient suppression diodes.

The UDN2985A source driver is supplied in an 18-lead dual in-line
package. All inputs are on one side of the package, output pins on the
other, to simplify printed wiring board layout.

FEATURES

B TTL, DTL, or CMOS Compatible Inputs

W 250 mA Output Source Current Capability
M Output Transient-Suppression Diodes

B 30 V Minimum Output Breakdown Voltage
M Low Output-Saturation Voltage

PARTIAL SCHEMATIC DIAGRAM
1 OF 8 DRIVERS

Dwg. No. DS-1013

Always order by complete part number:|{ UDN2985A | .

A S s
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2985
8-CHANNEL SOURCE DRIVER

ELECTRICAL CHARACTERISTICS at T, = 25°C, Vg = 30 V (unless otherwise noted).

Limits
Characteristics Symbol Test Conditions Min. Typ. Max. Units
Output Leakage Current loex Vin=04V, V=0V ' —_ <-1.0 -100 A
Output Sustaining Voltage VCE(sus) “loyr=-120mA, L =3 mH 15 — —
Output Saturation Voltage VCE(SAT) Vin=24, loyr =-60 mA —_ 0.8 1.1
Vin=24, gy =-120 mA — 0.9 1.2
Input Current Voltage IIN(ONj Vn=24V — 90 225 HA
V=50V — 280 650 pA
IIN(OFF) V=04V — 10 15 HA
Supply Current I Vg=30V,V =24V — 10 15 mA
(outputs open) i
Clamp Diode ) < lg . Vy=30V,T,=70°C — <1.0 50 HA
Leakage Current )
Clamp Diode Ve le =120 mA — 1.1 2.0 \"
Foward Voltage
Turn-On Delay ton — 0.5 1.0 us
Turn-Off Delay torr i — 5.0 10 us
NOTE: Negative current is defined as coming out of (sourcing) the specified device pin.
COMMON-CATHODE LED DRIVER
TO OTHER DIGITS
UDN2985A UDN2597A, +5V
AL,
~ p
16 gy
il
43
g >

11

l DIGIT
SELECT

iy

Dwg. No. DS-1014
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2987

8-CHANNEL SOURCE DRIVER

WITH OVER-CURRENT PROTECTION

Dwg. No. A-13,285

ABSOLUTE MAXIMUM RATINGS

atT, = +25°C

Driver Supply Voltage, Vg . . ......... 35V
Output Sustaining Voltage, VCE(sus) ....35V
Continuous Output Current,

lgUT » rr i -500 mA*
FAULT Output Voltage, Ve . .. ... ... 35V
FAULT Output Current, IC e 30 mA
Input Voltage, VIN FE 15V
Package Power Dissipation,

Py ooeeenninnnninannes See Graph
Operating Temperature Range,

T FEEEEEEER R R -20°C to +85°C
Storage Temperature Range,

Tg oo -55°C to +150°C

* Outputs are disabled at approximately -500 mA
per driver.

Providing over-current protection for each of its eight sourcing
outputs, the UDN2987A driver is used as an interface between stan-
dard low-level logic and relays, motors, solenoids, LEDs, and incandes-
cent lamps. The device includes thermal shutdown and output transient
protection/clamp diodes for use with sustaining voltages to 35 V.

In this driver, each channel includes a latch to turn OFF that
channel if the maximum channel current is exceeded. All channels are
disabled if the thermal shutdown is activated. A common FAULT output
is used to indicate either chip thermal shutdown or any over-current
condition. All outputs are enabled by pulling the common OE/R input
high. When OE/R is low, all outputs are inhibited and the eight latches
are reset. The UDN2987A is supplied in a 20-lead dual in-line plastic
package.

Under normal operating conditions, each of eight outputs will
source in excess of 100 mA continuously at an ambient temperature of
25°C and a supply of 35 V. The over-current fault circuit will protect the
device from short-circuits to ground with supply voltages of up to 35 V.

The inputs are compatible with 5 V and 12 V logic systems—TTL,
Schottky TTL, DTL, PMOS, and CMOS. In all cases, the output is
switched ON by an active high input level.

FEATURES

B 350 mA Output Source Current

B Over-Current Protected

B Internal Ground Clamp Diodes

B Output Breakdown Voltage 35 V, Minimum

B TTL, DTL, PMOS, or CMOS Compatible Inputs
B Internal Thermal Shutdown

Always order by complete part number: |UDN2987A |.
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2987
8-CHANNEL SOURCE DRIVER
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2987
8-CHANNEL SOURCE DRIVER

ELECTRICAL CHARACTERISTICS at T, = 25°C, V. =24V,V =35V
(unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Functional Supply Range Vg 7.0 — 35 \'
Output Leakage Current loex Vin =04V — <-5.0 -200 pA
Output Sustaining Voltage VOUT(SUS) loyr =-350mA, L =2.0 mH 35 — —
Output Saturation Voltage VOUT(SAT) Vin =24V, o, =-100 mA — 1.6 1.8
Vi =24V, 1y, =225 mA — 1.7 1.9 v
Vy =24V, Iy, = -350 mA — 1.8 2.0 v
Channel Shutdown Threshold' Iy V=24V -400 -500 — mA
FAULT Leakage Current leex V=35V — <1.0 100 A
FAULT Saturation Voltage VCE(SAT) Il =30mA — 0.3 0.8 \
Input Voltage VIN(ON) 2.4 — —
VIN(OFF) — — 0.4 v
Input Current lw(om V=24V — 125 170 nA
V=50V — 840 1020 HA
V=12V — 1500 1800 uA
hnore) V=04V — — 15 RA
Clamp Diode Leakage Current Iq Vp=35V,T,=70°C —_ — 50 A
Clamp Diode Forward Voltage Ve I =350 mA — 1.5 1.8 \
Supply Current IS(ON) Vin = 2.4 V*, Outputs Open — 13 18 mA
Is o) V=04V — 8.0 12 mA
Thermal Shutdown T, — 165 —_ °C
Thermal Hysteresis AT —_ 15 — °C
Propagation Delay Time ton R_= 100Q —_ 0.3 0.6 us
tont R, =100Q — 2.0 4.0 us
Dead Time ty —_ 1.0 — us

*All inputs simultaneously.
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COLLECTOR CURRENT IN mA AT +25°C

COLLECTOR CURRENT IN mA AT +50°C

2987
8-CHANNEL SOURCE DRIVER

ALLOWABLE OUTPUT CURRENT
AS A FUNCTION OF DUTY CYCLE
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APPLICATIONS INFORMATION
AND CIRCUIT DESCRIPTION

As with all power integrated circuits, the
UDN2987A has a maximum allowable output
current rating. The 500 mA rating does not
imply that operation at that value is permitted or
even obtainable. The channel output current
trip point is specified as -400 mA, minimum;
therefore, attempted operation at current levels
greater than -400 mA may cause a fault
indication and channel shutdown. The device
is tested at a maximum of -350 mA and that is
the recommended maximum output current
per driver. It provides protection for current
overloads or shorted loads up to 35 V.

All outputs are enabled by pulling the
OE/R input high. When OE/R is low or allowed
to float (internal pull-down), all outputs are
inhibited and the latches are reset. Note that
the RESET pulse duration (OE/R low) should
be at least 1 pus. This will ensure safe operation
under attempted RESET conditions with a
shorted load. The latches are also reset during
power-up, regardless of the state of the OE/R
input.

The load current causes a small voltage
drop across the internal low-value sense
resistor. This voltage is compared to the
voltage drop across a reference resistor with a
constant current. The two resistors are
matched to eliminate errors due to manufactur-
ing tolerances or temperature effects. Each
channel includes a comparator and its own
latch. An over-current fault (Vggyqe > Viee) will
set the affected latch and shut down only that
channel. All other channels will continue to
operate normally. The latch includes a 1 us
delay (t,) to prevent unwanted triggering due to
crossover currents generated when switching
inductive loads. For an abrupt short circuit, the
delay and output switching times will allow a
brief, permissable current in excess of the trip
current before the output driver is turned OFF.

A common thermal shutdown disables all
outputs if the chip temperature exceeds
+165°C. At thermal shutdown, all latches are
reset. The outputs are disabled until the chip
cools down to about +150°C (thermal
hysteresis).

A common open-collector FAULT output is
used to indicate any channel over-current
condition or chip thermal shutdown.
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DUAL H-BRIDGE MOTOR DRIVERS

LOAD SUPPLY [1 |Ves

UDN2993B

Vpp[16] LOGIC SUPPLY

ENABLE 5 ENABLE g
PHASE A_ PHASE 8
GROUND GROUND
GROUND GROUND

OUT1a (6 OuUT1a
OUT,a OUT,g

VEa

Dwg. No. A-12,455

ABSOLUTE MAXIMUM RATINGS
at TJ < +150°C

Load Supply Voltage, Vgg .. ......... a0V
Logic Supply Voltage, V... ooe e 7.0V
Logic Input Voltage Range, Vg, ,oe OF

VenmBle < -c e -03VtoV,, +03V
Output Current, Iy o ovvvet +600 mA
Sink Driver Emitter Voltage,

Ve 15V
Package Power Dissipation,

Py See Graph
Operating Temperature Range,

A e -20°C to +85°C

Storage Temperature Range,

Tg e, -55°C to +150°C

IMPORTANT: Load supply voltage must never be
applied without logic supply voltage present.

NOTE: Output current rating may be limited by
chopping frequency, ambient temperature, airflow,
and heat sinking. Under any set of conditions, do
not exceed the specified maximum current and a
junction temperature of +150°C.

Cost-effective monolithic drive electronics for bipolar stepper and
dc (brush) servo motors to 40 V and 500 mA is very practical with the
UDN2993B and UDN2993LB. These dual full-bridge motion control ICs
integrate separate inputs, level shifting for upper power outputs, control
logic, integral inductive transient protection, and source (upper) and
sink (lower) drivers in an H-bridge configuration. The single-chip power
IC provides improved space utilization and reliability unmatched by
discrete component circuitry.

Excepting the power supply connections, the two H-bridges are
independent. An ENABLE input is provided for each bridge and permits
pulse-width modulation (PWM) through the use of external circuitry.
PWM drive techniques provide the benefits of reduced power dissipa-
tion, improved motor performance (especially torque), and positively
affect system efficiency. Separate PHASE inputs for each bridge
determine the direction of current flow in the load. Additionally, each
pair of (sink) emitters are terminated to package connections. This
allows the use of current-sensing circuitry. Both devices incorporate an
intrinsic “dead time” to preclude high crossover (or cross-conduction)
currents during changes in direction (phase).

These devices are packaged in plastic DIPs (suffix B) or surface-
mountable wide-body SOICs (suffix LB) with copper lead frames for
optimum power dissipation without heat sinks. The lead configurations
allow automatic insertion, fit standard IC sockets or printed wiring board
layouts, and enable easy attachment of a heat sink for maximum
power-handling capability. The heat-sink tabs are at ground potential
and require no insulation.

Dual full-bridge drivers with peak current ratings of £3 A are
supplied as the UDN2998W.

FEATURES

+600 mA Output Current

Output Voltage to 40 V

Crossover Current Protection
TTL/NMOS/CMOS Compatible Inputs
Low Input Current

Internal Clamp Diodes

DIP or SOIC Packaging

Always order by complete part number:

Part Number | Package
UDN2993B 16-Pin DIP
UDN2993LB 20-Lead Wide-Body SOIC
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2993
DUAL H-BRIDGE MOTOR DRIVERS

UDN2993LB
FUNCTIONAL BLOCK DIAGRAM
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2993
DUAL H-BRIDGE MOTOR DRIVERS

ELECTRICAL CHARACTERISTICS at T = +25°C, VBB =40V, VDD =5V, VE =0V, TJ < +150°C
Figure 1 (unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. r Units
Output Drivers
Operating Voltage Range Ves 10 — 40 Vv
Output Leakage Current lcex Venase =08V, Vg1 = Vg Note 2 — <1.0 10 pA
Venage =08V, Vour =0V, Note 2 — <10 -10 pA
Output Saturation Voltage Vcas AT) Venasre =24V, lgyr=500mA — 1.6 1.8 \"
Vennste = 24 V, oy =-500 mA — 16 2.0 v
Output Sustaining Voltage VCE(SUS) lout = 1500 mA, Figure 2, Note 2 40 50 — \
Motor Supply Current lBB(ON) VenasLe = 24V, Outputs Open, Note 2 — 1.0 3.0 mA
lBB(OFF) Venagie = 0-8 V, Outputs Open, Note 2 — 250 300 pA
Source Driver Rise Time t loyr =-500MA, Vg =30 V — -75 — ns
Source Driver Fall Time t loyt =-500 MA, Vas =30V — 280 — ns
Clamp Diode Forward Voltage Ve I =500 mA —_ 1.6 1.8 Vv
Control Logic (PHASE or ENABLE)
Logic Input Current Ile Verase O Venapre =24V — <1.0 10 pA
) Veuase O VenasLe =08V — -200 -300 pA
Logic Input Voltage Vingy 24 — — \
Vine) — — 0.8 \
Logic Supply Current oo —_ 14 20 mA
Turn-On Delay Time b ENABLE Input to Source Drivers — 250 — ns
Turn-Off Delay Time tot ENABLE Input to Source Drivers — 500 — ns

NOTES: 1. Each driver is tested separately.
2. Testis performed with Vi, o = 0.8 V and then repeated for Vp, o =2.4 V.
3. Negative current is defined as coming out of (sourcing) the specified device pin.
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DUAL H-BRIDGE MOTOR DRIVERS

TYPICAL APPLICATION TEST FIGURES
2-PHASE BIPOLAR STEPPER MOTOR DRIVE
(Chopper Mode) FIGURE 1
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Dwg. No. A-12,449
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INPUT B i -
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GROUND

L v
Dwg. No. A-12,454 9 £

Dwg. No. A-12,450
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2998

Dwg. No. W-106

ABSOLUTE MAXIMUM RATINGS
at T, < +150°C

y s
Supply Voltage, Vgg - oot 50V
Output Current, I, (DC) . .......... 2 A

(Peak) .......ooviiiiiit, +3 A
Sink Driver Emitter Voltage, VE ...... 15V
Logic Input Voltage Range,

Venase O Vennsle < < -« - - -0.3Vto15V
Package Power Dissipation,

Po el See Graph
Operating Temperature Range,

L -20°C to +85°C
Storage Temperature Range,

Tg oo -55°C to +150°C

NOTE: Output current rating may be limited by
chopping frequency, ambient temperature, air
flow, or heat sinking. Under any set of conditions,
do not exceed the specified current rating or a
junction temperature of +150°C.

DUAL FULL-BRIDGE
MOTOR DRIVER

As an interface between low-level logic and solenoids, brushless
dc motors, or stepper motors, the UDN2998W dual full-bridge driver will
operate inductive loads up to 50 V with continuous output currents of
up to 2 A per bridge or peak (start-up) currents to 3 A. The control
inputs are compatible with TTL, DTL, and 5 V CMOS logic. Except for a
common supply voltage and thermal shutdown, the two drivers in each
package are completely independent.

For external PWM control, an Output Enable for each bridge circuit
is provided and the sink driver emitters are pinned out for connection to
external current-sensing resistors. The chopper drive mode is charac-
terized by low power dissipation levels and maximum efficiency. A
PHASE input to each bridge determines load-current direction.

Extensive circuit protection is provided on-chip. Both ground-clamp
and flyback diodes for each bridge are provided. A thermal shutdown
circuit disables the load drive if chip temperature rating (package
power dissipation) is exceeded. Internally-generated delays provide
crossover-current protection.

The UDN2998W is packaged in a 12-pin single in-line power tab
package for high power capabilities. Driving either of the bridges at the
full 2 A dc rating requires the use of an external heat-sink. The tab is at
ground potential and needs no insulation.

A similar dual full-bridge driver for use with continuous load
currents to +500 mA is the UDN2993B.

FEATURES

B +3 A Peak Output Current

B Output Voltage to 50 V

B Integral Output Suppression Diodes
B Output Current Sensing

B TTL/CMOS Compatible Inputs

B Internal Thermal Shutdown Circuitry
B Crossover-Current Protected

Always order by complete part number: |UDN2998W | .

-
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2998
DUAL FULL-BRIDGE MOTOR DRIVER

FUNCTIONAL BLOCK DIAGRAM
(ONE OF TWO DRIVERS)

ﬁ) Ves

THERMAL
SHUTDOWN

OENABLE 1l>c _—-D{ }C&
(ACTIVE LOW) —P——i—

+—Oour, our,(O—+t

TURN-ON
DELAY I\

L°2

~

TURN-ON
DELAY

PHASE

() Ve Dwg. No. W-107A

o

To maintain isolation between integrated circuit components
Ry =20°CW and to provide for normal transistor operation, the ground tab must

[

E

S

E \ \ be connected to the most negative point in the external circuit.
2 8 \ 3.0°C/W HEAT SINK

s Rgya =5.0CW

-3 \

[=]

- N \

;‘ 12“0/W}EAT SINK \ TRUTH TABLE

o Rgya = 14°CW \

o4 BN ENABLE PHASE

¢ \ \ \\ INPUT INPUT OUTPUT 1 OUTPUT 2
2 2 ~—] N Low High High Low
a FREEAIR, Ry, = 36°CW \ Low Low Low - High
- | [ High High Open Low
§ 25 50 75 100 125 150 High Low Low Open
<

TEMPERATURE IN °C
Dwg. GP-012A
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2998
DUAL FULL-BRIDGE MOTOR DRIVER

ELECTRICAL CHARACTERISTICS at T, = +25°C, TJ < +150°C, V. =50V

Limits

Characteristic Symbol Test Conditions Min.  Typ. Max. Units
Output Drivers
Operating Voltage Range Ves 10 — 50 Vv
Output Leakage Current leex Vour =50V, Veyage =2.0V, Note 2 — <5.0 50 pA

Vour =0 Venage = 2:0 V. Note 2 — <50 -50 pA
Output Saturation Voltage VCE(SAT) lour = 1 A, Sink Driver — 1.2 1.4 Vv

IOUT =2 A, Sink Driver — 1.7 1.9 Vv

lour = -1 A, Source Driver — 1.7 1.9 Vv

IOUT =-2 A, Source Driver — 2.0 2.2 \
Output Sustaining Voltage VCE(SUS) lour =12 A, L = 3.5 mH, Note 2 50 — — \Y
Source Driver Rise Time t lour=-2A —_ 500 — ns
Source Driver Fall Time i lour=-2A —_ 750 —_ ns
Deadtime ty lour =12 A — 25 — us
Clamp Diode Leakage Current [ Vp=50V — <50 50 nA
Clamp Diode Forward Voltage Ve le=2A —_ 1.5 2.0 \
Supply Current les VENABLE“) = VENABLE(Z) =08V — 30 35 mA
Control Logic (PHASE or ENABLE)
Logic Input Voltage VlN(O) — — 0.8

Vivey 20 — — v
Logic Input Current 'le) Veuase © Venae =08V — -5.0 -25 A
lle Venase " Venage =20V —_ <1.0 10 A
Turn-On Delay Time ‘pdo ENABLE Input to Source Drivers —_ 0.4 1.0 us
Turn-Off Delay Time toat ENABLE Input to Source Drivers — 2.0 4.0 us
NOTES: 1. Each driver is tested separately.
2. Test is performed with V. = 0.8 V and then repeated for Vi, o = 2.0 V.

3. Negative current is defined as coming out of (sourcing) the specified device pin.
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2998
DUAL FULL-BRIDGE MOTOR DRIVER

VENABLE ”””””””I

1_0%
et

Dwg. WM-001
TYPICAL APPLICATION
2-PHASE BIPOLAR STEPPER MOTOR DRIVE
(Chopper Mode)
LOGIC | [ LoaGic |

+ 5V

INPUT A J ‘ , L
° - +24V
+5V
INPUT B | I ‘ PHASEA O—— Lo PHASEg
o

Dwg. No. A-12,454

ENABLE A ENABLE g
X x
o o
x x
0 Lro) + = -+ 8 0
+5V L % % w ¢ +5V
91K Sl 1k v a1k [& 91K
232 S o 8 <gx
"
S ) o2e
@ o
= = = = = = Dwg. EP-025
I
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ole

+VS

INVERTING INPUT 2|
SUBSTRATEI-Vg [ 3|
outPUT [ &~

NON-INVERTING INPUT

Dwg. No. PS-002

ABSOLUTE MAXIMUM RATINGS

atT, = +25°C
Supply Voltage Differential
(+#Vgto-Vg) oot 28V
Peak Output Current, Iy r . ........ +3.5A

Input Voltage Range,
IN @t +Vgto-V;-03V

Package Power Dissipation,
See Graph
Operating Temperature Range,

Tpee e 0°C to +70°C
Storage Temperature Range,
-40°C to +150°C

POWER OPERATIONAL
AMPLIFIER

As a combination general-purpose operational amplifier and power
booster, Type ULN3751Z integrated circuit simplifies circuit design,
reduces component count, and enhances system reliability.

This power op amp features high-impedance differential inputs, a
unity-gain stable amplifier that needs no external compensation, and a
high-current power output. Typical applications include use as voice-coil
motor drivers, linear servo amplifiers, power oscillators, bipolar voltage
regulators, and audio power drivers.

The ULN3751Z is for applications demanding up to +3.5 A of output
current. It is furnished in a modified 5-lead JEDEC-style TO-220 plastic
package. The heat sink tab is at substrate potential and must be
insulated from ground when the device is used with a split supply.

FEATURES

+3 V to +13 V Operation

High Output Swing

Peak Output Current to £3.5 A

Low Input Offset

90 dB Typical Open-Loop Gain

Internal Thermal Shutdown

High Common-Mode Input Range

Unity Gain Stable

Pin Compatible with L165, L465, SG1173

Always order by complete part number: |[ULN3751Z].

—
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3751
POWER OPERATIONAL AMPLIFIER

ELECTRICAL CHARACTERISTICS at T,
(unless otherwise noted).

= 25°C, T, < +150°C, V; = 6.0 V

Limits

Characteristic Test Conditions Min. “Typ. Max. Units
Functional Supply Voltage Range +Vgto-Vg 6.0 — 26 Vv
Quiescent Supply Current — 40 60 mA
Input Bias Current Vin=0lgyr=0 — -60 -1000 nA
Input Offset Voltage Vin=0.loy7=0 - +2.0 +10 mV
Input Offset Current Vin=0lgyr=0 — 10 100 nA
Input Noise Voltage® BW =40 Hz to 15 kHz — 4.0 — uv
Input Noise Current? BW =40 Hz to 15 kHz - 60 — pA
Crossover Distortiont Pour =50 mW, R =4Q — <0.05 — %
Common Mode Rejection AVy,=2V 60 85 — dB
Input Common Mode Range’ Positive — +Vg—-2V — \

Negative — -Vg-03V — \

: Open-Loop Voltage Gain f=0 80 90 - dB
Slew R'ate Vin=Vour=6Vpp, R =0 1.0 23 — V/us
Gain-Bandwidth Product’ A, =40dB — 900 — kHz
Output Voltage Swing logr=10A 4.5 4.7 — \"

IOUT =-1.0A -4.5 -4.7 — \
Supply Voltage Rejection +Vg, AV=1V 60 85 — dB
Vg AV=1V 60 80 — dB
Thermal Shutdown Temp.t - 160 — °C
U Typical values given for circuit design information only.
20
Reyr=3.0°CW

[

AAVID 507
RGJA

1B + 5072B HEAT SINKS,
=9.0°CW

N

~

STAVER V'
Reun

N
-5 HEAT SINK,
=13°C/W

N

S N

\

o

X

L\

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS
>

25 50 75 100

TEMPERATURE IN °C

125 150

Dwg. GP-014A
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3751
" POWER OPERATIONAL AMPLIFIER

TYPICAL APPLICATIONS
UNITY GAIN VOLTAGE FOLLOWER

LINEAR VOLTAGE REGULATOR
+6V

Vee = 6V TO 25V

2.75V
REF.
TL431

OR EQUIV.

INPUT

R1 VOLTAGE

R2
ADJUST Vo=2.75V [1 * ﬁ]

CAPACITANCE VALUES IN pF.
Dwg. No. A-12,551

Dwg. No. A-12,553A

NON-INVERTING POWER AMPLIFIER

HIGH-POWER LINEAR REGULATOR
(Short-Circuit Protected)

c &

i &
d - VBE
Rep= wBE
O :-E €7 Tsc
INPUT
,?_ 2,75V AA
REF.
- TL431 2N3055/2N3772
OR EQUIV.
R2
Vo
. VOLTAGE
-1+ RL ADJUST R2
ALt kg 1 vom215v [1 +&Z]
CAPACITANCE VALUES IN yF,

CAPACITANCE VALUES IN pF.

Dwg. No. A-12,552

Dwg. No. A-12,5548B
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3751
POWER OPERATIONAL AMPLIFIER

TYPICAL APPLICATIONS

WIEN BRIDGE
OSCILLATOR/MOTOR DRIVER

6V AC
MOTOR

Dwg. No. A-12,376B

SIMPLIFIED SERVO APPLICATION
WITH CONTROL TRANSFORMERS

CONTRC
1 k/wsm i1 Tew mANs.i OHMER
StHVO
MOTOR
:) ( I .
GEAR TRAIN
/——-—--|NPUT L——— ———/

ANGLE
/

MECH
LOAD

Dwg. No. A-14,250

VIDEO MONITOR
VERTICAL DEFLECTION AMP.

Dwg. No. A-12,375A

SINGLE-ENDED POSITION SERVO
WITH SENSE POTENTIOMETER

FROM uP CONTROL

T
| POSITION-SENSING
POTENTIOMETER

1

R1, R2 DEFINE D-C GAIN.
R3, C1 PICKED 10 PROVIDE LOOP COMPENSATION.
CAPACITANCE VALUES IN pf.

Dwg. No. A-12,556
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5 703 AND

2706

QUAD 2-INPUT PERIPHERAL/POWER DRIVERS
—TRANSIENT-PROTECTED OUTPUTS

UDNS5703A
1 Vec
2 15
3 14
a } , 13
5 12
6 11
7 4 10
GND 9

Dwg. No. A-9869

ABSOLUTE MAXIMUM RATINGS

at T, = +25°C

Supply Voltage, Vg - vovvvveve et 7.0V
Input Voltage, VIN ................. 30V
Output Off-State Voltage,

VORE + v v rrm e 80V
Output On-State Sink Current,

TON # + vt 600 mA
Suppression Diode Off-StateVoltage,

VoRE v v rrreieaene e 80V
Suppression Diode On-State Current,

I o 600 mA
Power Dissipation, Py............ 2.0 w*

EachDriver ................. 0.8 W
Operating Free-Air Temperature Range,

L -20°C to +85°C
Storage Temperature Range,

T, -55°C to +150°C

*Derate at the rate of 16.7 mW/°C above
T, =+25°C

These 16-lead quad 2-input peripheral/power drivers are bipolar
monolithic integrated circuits containing AND or OR logic gates, high-
current switching transistors, and transient-suppression diodes  on
the same chip. The four output transistors are capable of simulta-
neously sinking 300 mA continuously at ambient temperatures of up
to +70°C. In the OFF state, these drivers will withstand at least 80 V.

Series UDN5700A quad drivers are ideally suited for interface
between low-level or high-level logic and high-current/high-voltage
loads. Typical applications include driving peripheral loads such as
incandescent lamps, light-emitting diodes, memories, and heaters.

The integral transient-suppression diodes allow their use with
inductive loads such as relays, solenoids, or stepping motors without
the need of discrete diodes.

Both devices are furnished in 16-pin DIP packages with copper
leadframes for improved thermal characteristics. The UDN5703A is also
available for operation between -40°C and +85°C. To order, change its
prefix from ‘UDN’ to ‘UDQ’.

FEATURES

M Two Logic Types

B DTL/TTL/PMOS/CMOS Compatible Inputs
M Low Input Current

H 300 mA Continuous Output Current

W Standoff Voltage of 80 V

Always order by complete part number:
Part Number| Description
UDN5703A | Quad OR Driver
UDN5706A | Quad AND Driver
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5703 AND 5706
QUAD PERIPHERAL/POWER DRIVERS

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (V) 4.75 5.0 5.25 Vv
Operating Temperature Range 0 +25 +85 °C
Current into any output (ON state) - = 300 mA

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted).

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Vee Input Input | Output | Min. Typ. Max. | Units | Notes
“1” Input Voltage VIN(1) — MIN — — — 2.0 — — \ —
“0” Input Voltage Vm(o) — MIN —_— - —_— - — 0.8 \" -
“0” Input Current I,N(o) — MAX 0.4V 30V —_ — -50 -100 | pA
“1” Input Current Ingr) — MAX 30V ov - — — 10 HA
Input Clamp Voltage Vik — MIN 12mA |- — — —_ — -1.5 Y
SWITCHING CHARACTERISTICS at Vee = 5.0V, T, = 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. | Units | Notes
Turn-on Delay Time t o0 V=70V, R =465Q (10 Watts), — 200 500 ns 3
C, =15pF
Turn-off Delay Time t o V=70V, R =465Q (10 Watts), — 300 750 ns 3
C =15pF

NOTES: 1.Typical valuesareatV . =5.0V, T,= 25°C.
2. Eachinput tested separately.
3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal.
4. Capacitance values specified include probe and test fixture capacitance.

INPUT PULSE CHARACTERISTICS
V'N(0)= oV t=7ns tp: 1us
VIN(” =35V t=14ns PRR = 500 kHz
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5703 AND 5706
QUAD PERIPHERAL/POWER DRIVERS

UDN5703A QUAD OR DRIVER
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted).

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Vee Input Input | Output | Min. Typ. Max. | Units | Notes

“1” Output Reverse Current borr — MIN 2.0V oV 8oV —_ — 100 pA —

— OPEN 20V oV 8oV — — 100 | pA —
“0” Output Voltage Von — MIN 0.8V 0.8V | 150mA | — 0.35 0.5 \ —

— MIN 08V 0.8V | 300mA | — 0.5 0.7 \Y —
Diode Leakage Current lx NOM NOM oV oV OPEN — —_ 200 | pA
Diode Forward Voltage Drop Vo NOM NOM Veo Veo — — 15 1.75 Vv
“1” Level Supply Current 'ccm NOM MAX 5.0V 50V — — 16 25 mA 1,2
“0” Level Supply Current lccm) NOM MAX ov ov — —_ 72 100 | mA 1,2

NOTES: 1.TypicalvaluesareatV . =5.0V,T,= 25°C.

2. Per package

3. Diode leakage current measured at V=V (miny

4. Diode forward voltage drop measured at |, = 300 mA.
5. Capacitance values specified include probe and testfixture capacitance.

INPUT Veessv OPEN OUTPUT

Dwg. No. A-9123A

Vs

R

15pF 1

]ENove 5),
1]

FLcAaD

| CIRCUIT

Vin(0)

1
I

tod1 it -
! |

,r——-!,— = = ==Vout(l)
OUTPUT 50% 50%
Vout(0)

|
++— tpd0
I

Dwg. No. A-7628C

Dwg. No. A-9869
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5703 AND 5706
QUAD PERIPHERAL/POWER DRIVERS

UDNS5706A QUAD AND DRIVER
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted).

Test Conditions Limits
Driven Other

Characteristic Symbol | Temp. Vee Input Input | Output | Min.  Typ. Max. | Units | Notes

“1” Output Reverse Current lorr — MIN 20V 20V 80V — — 100 | pA —
— OPEN 20V 20V 80V — —_ 100 nA —

“0” Output Voltage Von — MIN 0.8V Vee | 150mA | — 0.35 0.5 v —
— MIN 0.8V Voo | 300mA | — 0.5 0.7 \% —

Diode Leakage Current ™ NOM NOM ov oV OPEN - — 200 | pA

Diode Forward Voltage Drop Vo NOM NOM Veo Vee —_ - 15 1.75 \

“1” Level Supply Current 'ccm NOM MAX 50V 50V —_ — 16 24 mA 1,2

“0” Level Supply Current 'ccm) NOM MAX oV oV — — 70 98 mA 1,2

NOTES: 1.TypicalvaluesareatV,,=5.0V, T, = 25°C.
2. Per package
3. Diode leakage current measured at Vo=V . (miny’ -
4. Diode forward voltage drop measured at I, = 300 mA.

5. Capacitance values specified include probe and test fixture capacitance.

OuT-
INPUT 2.4V Vcc=5v OPEN PUT™ Vs

Vin(0)

15pF

1
!

todl t d I —+— tpd0
1

1
]:(Nove 5) ! = = ==Vout(1)
= = = = = L0AD | ouTPUT %50% 50% x‘
CIRCUIT _: Vout(0)
Dwg. No. A-7878A Dwg. No. A-7628C Dwg. No. A-9866
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DUAL PERIPHERAL AND POWER DRIVER
— TRANSIENT PROTECTED OUTPUTS

Dwg. No. A-9789

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Veg .+ -+ v ooee e i 7.0V
Input Voltage, Viy ... oo ooeei oo 30V
Output Off-State Voltage,

VORE « e vemeneeeeeaaenennns 80V
Output On-State Sink Current,

|0N ....................... 600 mA
Suppression Diode Off-State Voltage,

VORF o eeemee i 8oV
Suppression Diode On-State Current,

ION « oot 600 mA
Power Dissipation at T, = 25°C, Pp

Package ................... 1.5 wW*

EachDriver ................. 0.8 W
Operating Free-Air Temperature Range,

TA o -20°C to +85°C
Storage Temperature Range,

Ts oo -55°C to +150°C

*Derate at the rate of 12.5 mW/°C above Tp = 25°C.

This “mini-DIP” dual peripheral and power driver is a bipolar

monolithic integrated circuit incorporating NOR logic gates, high-current
switching transistors, and transient suppression diodes on the same
chip. The two output transistors are capable of simultaneously sinking
300 mA continuously at ambient temperatures of up to +70°C. In the

OFF state, this driver will withstand at least 80 V.

The UDN5713M dual driver is ideally suited for interface between
low-level or high-level logic and high-current/high-voltage loads. Typical

applications include driving peripheral loads such as incandescent

lamps, light-emitting diodes, memories, and heaters with a load current

of up to 600 mA.

The integral transient suppression diodes allow the use of these

drivers with inductive loads such as relays, solenoids, or stepping

motors without the need for discrete diodes. Similar devices with four

drivers per package are the 5703 and 5706.

FEATURES

B DTL/TTL/PMOS/CMOS Compatible Inputs

N Low Input Current
W 300 mA Continuous Output Current
M Stand-off Voltage of 80 V

Always order by complete part number, e.g., | UDN5713M |.
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5713
DUAL PERIPHERAL AND POWER DRIVER

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (V) 4.75 5.0 5.25 Vv
Operating Temperature Range 0 +25 +85 °C
Current into any output (ON state) — — 300 mA

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted).

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Vee Input Input | Output | Min.  Typ. Max. | Units | Notes
“1” Input Voltage VIN(1) — MIN —_ — — 2.0 — — \" —
“0” Input Voltage VIN(O) — MIN —_ — - — — 0.8 \ —
“0” Input Current at all
Inputs except Strobe IIN(O) - MAX 04V 30V — — -50 -100 | pA 2
“0” Input Current at Strobe In 0 - MAX 04V 30V — — -100 -200 | pA —
“1” Input Cyrrent at all
Inputs except Strobe 'IN(1 ) — MAX 30V oV — — — 10 HA 2
“1” Input Current at Strobe 'IN(1 ) — MAX 30V ov — — — 20 MA —_
Input Clamp Voltage Vik — MIN -12mA - — — — -1.5 Vv —
SWITCHING CHARACTERISTICS atV = S50V, T W= 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. | Units | Notes
Turn-on Delay Time tpdo V=70V, R =465Q (10 Watts), _ 200 500 ns 3
C =15pF
Turn-off Delay Time toan Vg=70V,R =465Q (10 Watts), —_ 300 750 ns 3
C =15pF

NOTES: 1. TypicalvaluesareatV,,=5.0V, T,= 25°C.
2. Eachinput tested separately.
3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal.
4. Capacitance values specified include probe and test fixture capacitance.

INPUT PULSE CHARACTERISTICS

VIN(0)=0V t=7ns tp=1us
Vi =35V t.=14ns PRR = 500 kHz

IN(1)
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5713
DUAL PERIPHERAL AND POWER DRIVER

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted).

Test Conditions Limits
Driven [ Other
Characteristic Symbol | Temp. Vee Input Input | Output { Min. Typ. Max. | Units | Notes

“1” Output Reverse Current lorr —_ MIN 20V oV 80V — — 100 | pA —

—_— OPEN 20V ov 8oV —_ - 100 HA —
“0" Output Voltage Von — MIN 08V 08V | 150mA | — 0.35 0.5 Vv —

— MIN 0.8V 0.8V | 300mA | — 0.5 0.7 \" —
Diode Leakage Current I NOM NOM ov ov OPEN — — 200 | pA
Diode Forward Voltage Drop Vo NOM NOM Veo Veo — — 1.5 1.75 \ 4
“1” Level Supply Current 'ocm NOM MAX 5.0V 50V — — 8.0 13 mA 1,2
“0” Level Supply Current 'ccm) NOM MAX ov oV — — 36 50 mA 1,2

NOTES: 1.TypicalvaluesareatV ,=5.0V,T,=25°C.
2. Per package.
3. Diode leakage current measured at V. =80 V.
4. Diode forward voltage drop measured at | = 300 mA.
5. Capacitance values specified include probe and test fixture capacitance.

v
INPUT cc=sv  OpeN outrut Vs

' |
todl t o] I~ t
[ ] !

tpd0
= = ==Vour())
ispF 1 ! \ ©
INore sy QUTPUT 50% 50%
= = = = = = LOAD | v
CIRCUIT : out(0)
Dwg. No. A-9123A Dwg. No. A-7628C
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5800 .o

5801

UCNS5800L

UCNS5800A
QUTPUT
CLEAR[1 i3] QUTRUT
V, LOGIC
STROBE [ 2 oo [13 SUPRLY
N 3 —[>o—i 12] OUT,
IN2 [@ g ‘D"E 11] OUT;
L5
IN3 [5 5 ‘Dgt 10] OUT;
INg [ ‘{>»Y: 9] OUT,
GROUND [7 8 | COMMON

Dwg. No. A-10,499D

ABSOLUTE MAXIMUM RATINGS
at +25°C Free-Air Temperature

Output Voltage, Ve ... ooooneni e 50V
Supply Voltage, Vpy . . ovoooeinn 15V
Input Voltage Range,
IN G 03VtoV,, +03V

Continuous Collector Current,

Io v 500 mA
Package Power Dissipation,

Poe e See Graph
Operating Temperature Range,

Tp oo -20°C to +85°C
Storage Temperature Range,

Tg o oo -55°C to +150°C

Note that the UCN5800A (dual in-line package)
and UCN5800L (small-outline IC package) are
electrically identical and share a common pin
number assignment.

Caution: CMOS devices have input static
protection but are susceptible to damage when
exposed to extremely high static electrical charges.

3-136

BiMOS II LATCHED DRIVERS

The UCN5800A/L and UCN5801A/EP latched-input BiMOS ICs
merge high-current, high-voltage outputs with CMOS logic. The CMOS
input section consists of 4 or 8 data (‘D’ type) latches with associated
common CLEAR, STROBE, and OUTPUT ENABLE circuitry. The
power outputs are bipolar npn Darlingtons. This merged technology
provides versatile, flexible interface. These BiMOS power interface
ICs greatly benefit the simplification of computer or microprocessor
1/0. The UCN5800A and UCN5800L each contain four latched drivers;
the UCN5801A and UCN5801EP contain eight latched drivers.

The UCN5800A/L and UCN5801A/EP supersede the original
BiMOS latched-input driver ICS (UCN4400A and UCN4801A). These
second-generation devices are capable of much higher data input rates
and will typically operate at better than 5 MHz with a 5 V logic supply.
Circuit operation at 12 V affords substantial improvement over the
5 MHz figure.

The CMOS inputs are compatible with standard CMOS and NMOS
circuits. TTL circuits may mandate the addition of input pull-up resistors.
The bipolar Darlington outputs are suitable for directly driving many
peripheral/power loads: relays, lamps, solenoids, small dc motors, etc.

All devices have open-collector outputs and integral diodes for
inductive load transient suppression. The output transistors are capable
of sinking 500 mA and will withstand at least 50 V in the OFF state.
Because of limitations on package power dissipation, the simultaneous
operation of all drivers at maximum rated current can only be accom-
plished by a reduction in duty cycle. Outputs may be paralleled for higher
load current capability. )

The UCN5800A is furnished in a standard 14-pin DIP; the
UCNS5B800L in a surface-mountable SOIC; the UCN5801A in a 22-pin
DIP with 0.400" (10.16 mm) row centers; the UCN5801EP in a 28-lead
PLCC. All devices are also available for operation between -40°C and
+85°C. To order, change the prefix from ‘UCN’ to ‘UCQ".

FEATURES

N 4.4 MHz Minimum Data Input Rate

W High-Voltage, High-Current Outputs

B Output Transient Protection

W CMOS, NMOS, TTL Compatible Inputs
B Internal Pull-Down Resistors

B Low-Power CMOS Latches

Always order by complete part number: |UCN5S801EP|.




5800 anND 5801
BiMOS II LATCHED DRIVERS

FUNCTIONAL BLOCK DIAGRAM
Voo0 1
|
1
|
|
1
IN, X
1
| ———0 COMMON
1
i r Y
1 I .
1 ! OouT,
STROBE |
|
l i
| |
| |
| |
CLEAR + 1
} : GROUND
| 1
I !
OUTPUT ) ; [
ENABLE | 1
COMMON MOS | TYPICAL MOS LATCH ! TYPICAL BIPOLAR DRIVER
CONTROL
Dwg. No. A-10,495A
UCN5801A 2.5 T T
22PINDIP, Ry, =50°C/W
ouTRUT » / 28-LEAD PLCC, R QA= 55°C/W
CLEAR[O 2z] QUIPUT E / / 14-PINDIP, Ry, =60°C/W
V LOGIC
STROBE [2 oo [27] EOGIC z 2.0 e
Ny (3 —{>——{20] ouT, b
3 o
IN2 [ 19] OUT =]
> 2 =
IN3 [5 18 | OUT; o 15
% 7]
INg [6 2 17] OUT, o ‘
x5 _] p
g
INs [7 g -—[>7-E 16] OUTs g \
o
INs (8 —-[>oE 15] OUTs & 1.0
IN7 [9 14] OUT, (0] \ “
<
INs [10 —-D»—E 13] OUTg 5
GROUND [T 12] COMMON &
4 o5
D 14-LEAD SOIC, Ry, = 118°C/W N
Dwg. No. A-10,498D g
par]
-
<
0
25 50 75 100 125 150
AMBIENT TEMPERATURE IN °C
Dwg. No. GP-023
L |

3-137



5800 AND 5801
BiMOS II LATCHED DRIVERS

ELECTRICAL CHARACTERISTICS at T, = +25°C, V= 5 V (unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min.  Typ. Max. Units
Output Leakage Current loex Veg =50V, T, = +25°C — — 50 HA
Vg =50V, T, =+70°C — — 100 pA
Collector-Emitter VCE(SAT) Io=100 mA — 0.9 1.1 \
Saturation Voltage I, = 200 mA _ 11 13 v
lc=3850mA, V, =70V — 1.3 1.6 \'
Input Voltage Vin ) —_ — 1.0 Y]
INQT) Vpp=12V 10.5 — — Vv
Vpp=10V 8.5 — — \"
Vpp = 5.0 V (See Note) 35 — — \
Input Resistance Ry Vpp=12V 50 200 — kQ
Vpp=10V 50 300 — kQ
Vpp=50V 50 600 — kQ
Supply Current IDD(ON) Vpp = 12 V, Outputs Open — 1.0 20 mA
(Each _ —
Stage) Vpp = 10V, Outputs Open 0.9 1.7 mA
Vpp = 5.0V, Outputs Open — 0.7 1.0 mA
IDD(OFF) Vpp = 12 V, Outputs Open, Inputs =0 V — — 200 HA
(Total) Vpp = 5.0 V, Outputs Open, Inputs = 0 V — 50 100 uA
Clamp Diode I Vp=50V,T,=+25°C — — 50 pA
Leakage Current V=50V, T, =+70°C — — 100 pA
Clamp Diode Forward Voltage Ve I = 350 mA — 1.7 2.0 \
NOTE: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to insure a minimum logic “1”.
TYPICAL INPUT CIRCUIT UCNS5S801EP
|~ o~ Tl ™ )
g 5 g I8 8¢
IN2 ﬂ~ .:, {24] out,
IN : IN3 =-m ouTy
Ne[8 } (> {22] out,
iy -ﬁm
x Ne mf .ﬁm ouTg
VAR
EplaBgl
& g8
3
Dwg. No. A-12,520 Dwg. No. PP-037
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5800 AND 5801
BiMOS II LATCHED DRIVERS

CLEAR ——

STROBE —m8 —td 4 e — -
ol Al C o Bla— o C—afBlee Al C ol Bl
ouTRrUT
ENABLE letd— 6 —4 led— G —af
INy
—o{D |e— -.El-— o Efe
out L | |

Dwg. No. A-10,895A

TIMING CONDITIONS-
(Logic Levels are V| and Ground)

A. Minimum Data Active Time Before Strobe Enabled

(DataSet-UpTime) . ... e 50 ns
B. Minimum Data Active Time After Strobe Disabled

(DataHoldTime).............. ..o i 50 ns.
C. Minimum Strobe Pulse Width .. ........ .. ... .. ot 125 ns
D. Typical Time Between Strobe Activation and

Output On to Off Transition . . ............ ... . .ooi... 500 ns
E. Minimum Time Between Strobe Activation and

Output OfftoOn Transition . . ............ ... ... ... ... .. 500 ns
F. Minimum ClearPulse Width . ... ... .. ... .. ... ... ... 300 ns
G. Minimum Data Pulse Width. . .......... ... .. .. . it 225 ns

Information present at an input is transferred.to its latch when the
STROBE is high. A high CLEAR input will set all latches to the output
OFF condition regardless of the data or STROBE input levels. A high
OUTPUT ENABLE will set all outputs to the OFF condition, regardless
of any other input conditions. When the OUTPUT ENABLE.is low, the
outputs depend on the state of their respective latches.

TRUTH TABLE
OUTPUT ouT,y
INN STROBE CLEAR ENABLE t-1 t
0 1 0 0 X OFF
1 1 0 0 X ON
X X 1 X X OFF
X X X 1 X OFF
X 0 0 0 ON ON
X 0 0 0 OFF OFF
X = irrelevant

t-1 = previous output state
t = present output state
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5800 AnND 5801
BiMOS II LATCHED DRIVERS

TYPICAL APPLICATION
UNIPOLAR STEPPER-MOTOR DRIVE

+30V

OUTPUT ENABLE (ACTIVE LOW)
CLEAR | 3 l
STROBE Vool 13 Voo
IN 1 OUT 1
—] So—9112
up 3 h 2 I
IN 2 4 ﬁ T ouT 2
- O -
IN 3 2 g E ' OuT 3
IN 4 8 t E 5 ouT 4
7 8
UCN-5800A
+30V
Dwg. No. B-1537
UNIPOLAR WAVE DRIVE UNIPOLAR 2-PHASE DRIVE
STROBE —rl ﬂ ﬂ I_I STROBE -——-rL n n j
wr L w1 1
N2 1 N2 . M
IN 3 1 N3 1 [
N4 1 Na 1
ouT 1 ——‘ I oUT 1 — 4],__._______
ouT 2 I S Tz —— —
OuT 3 l_j———- OuT 3
our 4 ——1 | I ourg — | |

Dwg. No. A-11,446

Dwg. No. A-11,447
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5804

BiMOS II UNIPOLAR
STEPPER-MOTOR TRANSLATOR/DRIVER

Combining low-power CMOS logic with high-current and high-
voltage bipolar outputs, the UCN5804B BiMOS |l translator/driver
provides complete control and drive for a four-phase unipolar

OUTPUTs SUPPLY :stepper-motor with continuous output current ratings to 1.25 A
. SUZSEE per phase (1.5 A startup) and 35 V.
N The CMOS logic section provides the sequencing logic, DIREC-
OUTPUTo DIRECTION TION and OUTPUT ENABLE control, and a power-ON reset function.
Three stepper-motor drive formats, wave-drive (one-phase), two-phase,
GROUND GROUND and half-step are externally selectable. The inputs are compatible with
GROUND GROUND standard CMOS, PMOS, and NMOS circuits. TTL or LSTTL may
require the use of appropriate pull-up resistors to ensure a proper
OUTPUT: STEP INPUT input-logic high.
Kac HALF-STEP The wave-drive format consists of energizing one motor phase at
atime in an A-B-C-D (or D-C-B-A) sequence. This excitation mode
OUTPUTA ONE-PHASE consumes the least power and assures positional accuracy regardless
of any winding inbalance in the motor. Two-phase drive energizes
two adjacent phases in each detent position (AB-BC-CD-DA). This
Dwg. No. W-194 sequence mode offers an improved torque-speed product, greater
detent torque, and is less susceptible to motor resonance. Half-step
excitation alternates between the one-phase and two-phase modes
(A-AB-B-BC-C-CD-D-DA), providing an eight-step sequence.

The bipolar outputs are capable of sinking up to 1.5 A and
withstanding 50 V in the OFF state (sustaining voltages up to 35 V).
Ground clamp and flyback diodes provide protection against inductive
transients. Thermal protection circuitry disables the outputs when the
chip temperature is excessive.

The UCN5804B is rated for operation over the temperature range
of -20°C to +85°C. It is supplied in a 16-pin dual in-line plastic batwing
package with a copper lead frame and heat-sinkable tabs for improved
power dissipation capabilities.

FEATURES
ABSOLUTE MAXIMUM RATINGS MW 1.5 A Maximum Output Current
B 35V Output Sustaining Voltage
Output V°"ag,e: Voprorrorenreeene sov B Wave-Drive, Two-Phase, and Half-Step Drive Formats
Output Sustaining Voltage, B Internal Clamp Diodes
A e BV W Output Enable and Direction Control
Output Sink Current, Iy ... ........ 15A B Power-ON Reset
Logic Supply Voltage, Vpp - - - ... - ... 70V B Internal Thermal Shutdown Circuitry
Input Voltage, VIN ................. 7.0V
Package Power Dissipation,
Pop oo See Graph
Operating Temperature Range,
LR -20°C to +85°C
Storage Temperature Range,
Tg oo -55°C to +150°C
Always order by complete part number: {UCN5804B |.
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5804
BiMOS II UNIPOLAR STEPPER-MOTOR TRANSLATOR/DRIVER

N\JQOUQ’LW)

\

. SN
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0
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ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

TEMPERATUREIN °C

Dwg. No. GP-010B

TYPICAL INPUT CIRCUIT

op

~g. No. EP-010-5

TYPICAL OUTPUT DRIVER

K
ouT
Dwg. No. EP-021-4
TRUTH TABLE

Drive Format Pin9 Pin 10
Two-Phase L L
One-Phase H L
Half-Step L H
Step-Inhibit H H
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5804
BiMOS II UNIPOLAR STEPPER-MOTOR TRANSLATOR/DRIVER

ELECTRICAL CHARACTERISTICS at TA = 25°C, TJ <150°C, VDD =45Vto55V
(unless otherwise noted).

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Leakage Current leex Vour=50V — 10 50 HA
Output Sustaining Voltage VCE(sus) lour=125A,L=3mH 35 — — Vv
Output Saturation Voltage Vcs(s AT) lgyr = 700 mA — 1.0 1.2 \
logr=1A - 11 14 v
lour=125A - 12 15 v
Clamp Diode Leakage Current la Vg=50V —_ 10 50 HA
Clamp Diode Forward Voltage Ve l.=125A — 1.5 3.0 \
Input Current Iy Vin= Voo — 0.5 5.0 pA
oy V=08V ~ 05 5.0 A
Input Voltage Vle Vpp=5V 35 — 5.3 \Y
Vino -0.3 — 0.8 %
Supply Current loo 2 Outputs ON — 20 30 mA
Turn-Off Delay ton 50% Step Inputs to 50% Output — — 10 us
Turn-On Delay tore 50% Step Inputs to 50% Output — — 10 us
Thermal Shutdown Temperature T, — 165 — °C
TIMING CONDITIONS

cock L LI LML Ly e

o
ONE PHASE
HALF-STEP |
OUTPUT AT B —
ENABLE
outPutA —— | ] L_{
OUTPUT B miE L] L]
|
OUTPUTC T LT 1 1
|
ouTPUTD —I Lt
OUTPUT
TWO-PHASE | HALF-STEP | WAVEDRIVE _| DISABLED
| | |
Dwg. No. W-110A
A. Minimum DataSetUpTime ......................... 100 ns
B. Minimum DataHold Time . ........... ... .. ... ... 100 ns
C. Minimum Step Input Pulse Width .. ................... 500 ns
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5804
BiMOS II UNIPOLAR STEPPER-MOTOR TRANSLATOR/DRIVER

APPLICATIONS INFORMATION WAVE-DRIVE SEQUENCE
Internal power-ON reset (POR) circuitry Half Step = L, One Phase = H
resets OUTPUT, (and OUTPUT,, in the two- 4
phase drive format) to the ON state with initial i Step A B c D z
application of the logic supply voltage. After z z
ot " 5] POR ON OFF OFF OFF |8
tr:glt-,gé;the circuit then steps according to the E 1 ON OFF OFF oFF |E
E 2 OFF ON OFF OFF E
The outputs will advance one sequence =] 3 OFF OFF ON OFF a
position on the high-to-low transition of the STEP 1 4 OFF OFF OFF ON 1
INPUT pulse. Logic levels on the HALF-STEP
and ONE-PHASE inputs will determine the drive
format (one-phase, two-phase, or half-step). The
DIRECTION pin determines the rotation se- g RIVE
quence of the outputs. Note that the STEP TWO-PHASE D SEQUENCE
INPUT must be in the low state when changing Half Step = L, One Phase = L
the state of ONE-PHASE, HALFSTEP, or 4
DIRECTION to prevent erroneous stepping. u Step A B c D x
= Z
All outputs are disabled (OFF) when OUT- <] POR ON OFF OFF ON 1o
PUT ENABLE is at a logic high. If the function is 5 1 ON OFF OFF ON | B
not required, OUTPUT ENABLE should be tied s 2 ON ON OFF OFF |
low. In that condition, all outputs depend only on = 3 OFF ON ON OFF a
the state of the step logic. 1l 4 OFF OFF ON ON 1
During normal commutation of a unipolar
stepper motor, mutual coupling between the
motor windings can force the outputs of the
UCN58048B below ground. This condition will HALF-STEP DRIVE SEQUENCE
cause forward biasing of the collector-to- _ _
substrate junction and source current from the Half Step = H, One Phase =L ‘
output. For many L/R applications, this substrate Step A B (o] D
current is high enough to adversely affect the
logic circuitry and cause misstepping. External - POR ON OFF OFF OFF |z
series diodes (Schottky are recommended for = 1 ON OFF OFF OFF | 7
increased efficiency at low voltage operation) will o 2 ON ON OFF OFF | o
prevent substrate current from being sourced 5 3 OFF ON OFF OFF | &
through the outputs. Alternatively, external ¢ 4 OFF . ON ON OFF | W
ground clamp diodes will provide a preferred = 5 OFF OFF ON OFF =
current path from ground when the outputs are 1 6 OFF OFF ON ON 1
pulled below ground. 7 OFF OFF OFF ON
Internal thermal protection circuitry disables 8 ON OFF OFF ON
all outputs when the junction temperature
reaches approximately 165°C. The outputs are
enabled again when the junction cools down to
approximately 145°C.
N
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5804
BiMOS II UNIPOLAR STEPPER-MOTOR TRANSLATOR/DRIVER

TYPICAL APPLICATION
L/R STEPPER-MOTOR DRIVE

O
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UCNS5810AF

>8] our,
> oUT4,
r SERIAL
DATA OUT

cLock [4 ] STeR|— Ves[15 ] LOAD sUPPLY

m SERIAL

DATAIN

Dwg. No. PP-029

ABSOLUTE MAXIMUM RATINGS

atT, = 25°C

Logic Supply Voltage, Vi - - v et 15V
Driver Supply Voltage, Vgg .......... 60V

(suffix“1") ... oL 8oV
Continuous Output CurrentRange,

P -40 to +15 mA
Input Voltage Range,

Vig correreenes -03VtoV, +03V
Package Power Dissipation, P,

(UCNS810AF). . ............ 227 W+

(UCNSB10EPF) ............ 1.78 W*

(UCNS810LWF) ............ 1.56 W*
Operating Temperature Range,

Tae e -20°C to +85°C
Storage Temperature Range,

Tae veiiiiiiiees -55°C to +150°C

s-
*Derate linearly to 0 W at +150°C.

Caution: CMOS devices have input static
protection but are susceptible to damage when
exposed to extremely high static electrical charges.

Note that the UCN5810AF (dual in-line package)
and UCN5810LWF (small-outline IC package) are
electrically identical and share a common pin
number assignment.
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BiMOS 1I 10-BIT SERIAL-INPUT,
LATCHED SOURCE DRIVERS
WITH ACTIVE DMOS PULL-DOWNS

The UCN5810AF, UCN5810EPF, and UCN5810LWF combine a
10-bit CMOS shift register and accompanying data latches, control
circuitry, bipolar sourcing outputs with DMOS active pull-downs. De-
signed primarily to drive vacuum-fluorescent displays, the 60 V and -40
mA output ratings also allow these devices to be used in many other
peripheral power driver applications. Selected devices (suffix “-1°) have
maximum output ratings of 80 V. The UCN5810AF/EPF/LWF feature
reduced supply requirements (active DMOS pull-downs) and lower
saturation voltages when compared with the original UCN5810A.

The CMOS shift register and latches allow direct interfacing with
microprocessor-based systems. With a 5 V logic supply, serial-data
input rates are typically over 5 MHz, with significantly higher speeds
obtainable at 12 V. Use with TTL may require appropriate pull-up
resistors to insure an input logic high.

A CMOS serial data output enables cascade connections in appli-
cations requiring additional drive lines. Similar devices are available as
the UCN5811A (12 bits), UCN5812AF/EPF (20 bits) and UCN5818AF/
EPF (32 bits).

The UCN5810AF/EPF/LWF output source drivers are NPN Darling-
tons capable of sourcing up to 40 mA. The DMOS active pull-downs are
capable of sinking up to 15 mA. For inter-digit blanking, all of the output
drivers can be disabled and the DMOS sink drivers turned on by the
BLANKING input high.

The UCN5810AF is furnished in an 18-pin dual in-line plastic
package. The UCN5810EPF is furnished in a 20-lead plastic chip
carrier. The UCN5810LWEF is furnished in a wide-body, small-outline
plastic package (SOIC) with gull-wing leads and 0.300" lead row
spacing. Copper lead frames, reduced supply current requirements,
and lower output saturation voltages allow all devices to source 25 mA
from all outputs continuously, over the entire operating temperature
range. All 60 V devices (without the ‘-1’ suffix) are also available for
operation between -40°C and +85°C. To order, change the prefix from
‘UCN’ to ‘UCQ".

FEATURES
B High-Speed Source Drivers

Il 60V or 80 V Minimum Output Breakdown

B Active DMOS Pull-Downs

B Low Output Saturation Voltages

B Low-Power CMOS Logic and Latches
M 3.3 MHz Minimum Data Input Rate

W Improved Replacements for TL4810B

Always order by complete part number, e.g., | UCN5810AF-1 |.




5810-F
10-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

WITH ACTIVE DMOS PULL-DOWNS
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Loaic suppLy [6 | [13 ] BLANKING
STROBE [ >—12] our,
outs 3 <]  >—{u] our,
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UCNS5810LWF
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FUNCTIONAL BLOCK DIAGRAM
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5810-F
10-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

WITH ACTIVE DMOS PULL-DOWNS

ELECTRICAL CHARACTERISTICS at T " +25°C, VBB = 60 V (UCN5810AF/EPF/LWF) or
80 V (suffix ¢-1°) unless otherwise noted.

Limits @ V,, = 5V | Limits @ V= 12V
Characteristic Symbol Test Conditions Min. Typ. Max. | Min. Typ. Max. | Units
Output Leakage Current leex Vour=0V, T,=+70°C — -50 -15 — 50 -15 LA
Output Voltage Voum ) lour =25 MA, Vg, =60V 58 585 — 58 585 — v
lour = -25 MA, Vg, =80 V* 78 785 — 78 785 — \Y
Vouro) loyr=1mA — 1.0 15 — — —
loyr =2 MA — — — — 1.0 15
Output Pull-Down Current IOUT(O) Vour=5Vto Vg 2.0 3.5 —_— — — —_ mA
Vour =20 Vio Vg — — — 8.0 13 — mA
Input Voltage me 3.5 — 53 105 — 123
Vino -03 — +08 03 — +08 \%
Input Current I,N“) Vin=Voo — — 100 — — 240 A
Ino) V=08V — -0.05 -05 — 01 -10 pA
Serial Data Output Voltage Voury | lour = -200 vA 45 47  — | 117 118 — v
Vour lour = 200 pA — 200 250 — 100 200 mV
Maximum Clock Frequency f 3.3 5.0 —_ — 75 — MHz
Supply Current IDD“) All Outputs High —_ 100 300 - 200 500 HA
Iooo) All Outputs Low — 100 300 — 200 500 nA
'BB(1) Outputs High, No Load —_ 0.7 2.0 —_ 07 20 mA
IBB(O) Outputs Low — 10 100 — 10 100 HA
Blanking to Output Delay tonL C_ =30 pF, 50% to 50% — 2000 — — 1000 — ns
ton C_ =30 pF, 50% to 50% — 1000 — — 850 — ns
Output Fall Time % C_ =30 pF, 90% to 10% — 1450 — — 650 — ns
Output Rise Time t C,_ =30 pF, 10% to 90% — 650 — — 700 — ns

Negative current is defined as coming out of (sourcing) the specified device pin.
* UCN5810AF-1, UCN5810EPF-1, and UCN5810LWF-1 only.
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5810-F
10-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

WITH ACTIVE DMOS PULL-DOWNS

~As
DATA IN — S I
Lo
STROBE N
| —
BLANKING }'_ =
OUTy  E—

Dwg. No. 12,649A

TIMING CONDITIONS
(T, = +25°C, Logic Levels are V_ and Ground)

Serial Data present at the input is trans-
ferred to the shift register on the logic “0” to
logic “1” transition of the CLOCK input pulse.
On succeeding CLOCK pulses, the registers
shift data information towards the SERIAL
DATA OUTPUT. The SERIAL DATA must
appear at the input prior to the rising edge of
the CLOCK input waveform.

Information present at any registeris
transferred to the respective latch when the
STROBE is high (serial-to-parallel conver-
sion). The latches will continue to accept new
data as long as the STROBE is held high.
Applications where the latches are bypassed
(STROBE tied high) will require that the
BLANKING input be high during serial data
entry.

When the BLANKING input is high, the
output source drivers are disabled (OFF); the

V. =50V DMOS sink drivers are ON. The information
oo stored in the latches is not affected by the
A. Minimum Data Active Time Before Clock Pulse BLANKING input. With the BLANKING input
(Data Set-Up Tlme) ..................................... 75 ns |ow’ the outputs are controlled by the state of
B. Minimum Data Active Time After Clock Pulse their respective latches.
(DataHold TiMe) . . ... oot e 75 ns
C. Minimum DataPulseWidth . .......... ... ... . ... ... . ... 150 ns
D. Minimum Clock Pulse Width . ......... ... ... ... . ... ... 150 ns
E. Minimum Time Between Clock Activation and Strobe ... ......... 300 ns
F. Minimum Strobe Pulse Width . .. ....... ... ... ... ... ... ... 100 ns
G. Typical Time Between Strobe Activation and
Output Transistion . . ... e 500 ns
TRUTH TABLE
Serial Shift Register Contents Serial Latch Contents Output Contents
Data [Clock Data |Strobe
Input |Input |l 1, |, e Iy Output [ Input | I, 1, I hye Iy |Blanking] L1, 1y oo dg, 1y
H I H I:11 RZ F‘N-2 F‘N-1 F‘N-1
L I |t R R Ruz Rug Ru-1
X 1 |R, R, R, Ry Ry Ry
X X X X X X R, R, R, Ry.i Ry
P1 P2 PG PN-1 PN F,N H F,1 P2 P3 PN-1 PN P1 2 P3 N-1 N
X X X X X H
L =Low Logic Level H =High Logic Level X=lrrelevant P =Present State R = Previous State
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Dwg. No. W-180

ABSOLUTE MAXIMUM RATINGS

atT, = 25°C

Logic Supply Voltage,Vpy ... ... ... 15V
Driver Supply Voltage, Vgg ... ....... 60V
Continuous Output Current,

lourererrerrreernrenes -40 to +25 mA
Input Voltage Range,

Vige coreeenenens 03VtoV,,+0.3V
Package Power Dissipation,

Py See Graph
Operating Temperature Range,

The e -20°C to +85°C
Storage Temperature Range,

P -55°C to +150°C

s

BiMOS II 12-BIT SERIAL-INPUT,
LATCHED SOURCE DRIVER

Designed primarily for use with vacuum-fluorescent displays, the
UCN5811A smart power BiMOS |l driver features low-output saturation
voltages and high output switching speed. These devices contain
CMOS shift registers, data latches, and control circuitry, and bipolar
high-speed sourcing outputs with DMOS active pull-down circuitry. The
high-speed shift register and data latches allow direct interface with
microprocessor-based systems. A CMOS serial data output enables
cascade connections in applications requiring additional drive lines.

The UCN5811A features 60 V and -40 mA output ratings, allowing
it to be used in many other peripheral power driver applications. It can
be used as an improved replacement tor the SN75512B. The Allegro
devices do not require special power-up sequencing.

The UCN5811A has been designed with BiMOS Il logic for im-
proved data entry rates. With a 5 V supply, it will typically operate
above 5 MHz. At 12V, significantly higher speeds are obtained. Use of
this device with TTL may require the use of appropriate pull-up resistors
to ensure a proper input logic high.

This device is supplied in a 20-pin plastic dual in-line package.
It can be operated over the ambient temperature range of -20°C to
+85°C. Copper lead frames and low output saturation voltages allow all
outputs to be operated at 25 mA continuously at ambient temperatures
of up to 76°C .

FEATURES

B 3.3 MHz Guaranteed Data Input Rate
B Low-Power CMOS Logic and Latches
W High-Speed Source Drivers

W Active Pull-Downs

B Low-Output Saturation Voltages

W Improved Replacement for SN75512B

Always order by complete part number: [UCN5811A]|.
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ELECTRICAL CHARACTERISTICS at T, = +25°C, V. = 60V unless otherwise noted.

Limits @ V= 5V | Limits @ V= 12V
Characteristic Symbol Test Conditions Min. Typ. Max. | Min. Typ. Max. |Units
Output Leakage Current loex Vour=0V, T, =+70°C — 50 -15 — 50 -15 uA
Output Voltage Vourgy | lour =25 MA, Vg =60V 58 585 — 58 585 —

Voury | lour=1mA — 20 30 | — — —
lour =2 MA - — — | — 20 30
Output Pull-Down Current 'oum; Vour =10V to Vg 25 40 — — — — mA
Vour=40Vio Vg —_— —_— —_ 15 18 —_ mA
Input Voltage V,Nm 35 — 5.3 105 — 123
NO) 03 — +08] 03 — 408
input Current 'an) Vin=Voo — 005 05 — 0.1 1.0 pA
[ V=08V — 005 -05 | — 1.0 -1.0 | pA
Serial Data Output Voltage Vounu) loyr = 200 pA 4.5 4.7 — 1.7 118 — Vv
Voury | lour=200 bA — 200 250 [ — 100 200 | mv
Maximum Clock Frequency [ 3.3 5.0 — — 75 — MHz
Supply Current IDD(H) All Outputs High — 30 50 — 15 20 mA
IDD(,_) All Outputs Low — 25 40 — 7.0 10 mA
lesgHy Outputs High, No Load — 75 12 — 7.5 12 mA
IBB(L) Outputs Low — 10 100 — 10 100 pA
Blanking to Output Delay tonL C_=30pF - 300 550 — 125 150 ns
o C_=30pF — 250 450 [ — 170 200 | ns
Output Fall Time t C, =30pF — 1000 1250 _— 250 300 ns
Output Rise Time t C, =30pF - 150 170 —_ 150 170 ns

Negative current is defined as coming out of (sourcing) the specified device pin.
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TIMING CONDITIONS
(T, = +25°C, Logic Levels are V  and Ground)

Serial Data present at the input is trans-
ferred to the shift register on the logic “0” to
logic “1” transition of the CLOCK input pulse.
On succeeding CLOCK pulses, the registers
shift data information toward the SERIAL
DATA OUTPUT. The SERIAL DATA must
appear at the input prior to the rising edge of
the CLOCK input waveform.

Information present at any register is
transferred to the respective latch when the
STROBE is high (serial-to-parallel conver-
sion). The latches will continue to accept new
data as long as the STROBE is held high.
Applications where the latches are bypassed
(STROBE tied high) will require that the
BLANKING input be high during serial data
entry.

When the BLANKING input is high, the
output source drivers are disabled (OFF); the

V. =50V DMOS sink drivers are ON. the information
: oo stored in the latches is not affected by the
A. Minimum Data Active Time Before Clock Pulse BLANKING input. With the BLANKING input
(DataSet-UpTime) .....cooiiiuii i 75 ns low, the outputs are controlled by the state of
B. Minimum Data Active Time After Clock Pulse their respective latches.
(DataHoldTime) ... 75 ns
C. Minimum Data Pulse Width........................... .. ... 150 ns
D. Minimum Clock Pulse Width . ........... ... ... . ... ... ... 150 ns
E. Minimum Time Between Clock Activation and Strobe ... ......... 300 ns
F. Minimum Strobe Pulse Width . . . .................... ... .. ... 100 ns
G. Typical Time Between Strobe Activation and
Output Transition . ... i 500 ns
TRUTH TABLE
Serial Shift Register Contents | Serial Latch Contents Output Contents
Data |Clock Data |Strobe
Input [Inputil, 1, |, NP Output | Input | I, 1, |, Iy, Iy {Blanking] 1 I, 1L .. L 1
H L F‘1 Rz RN-Z RN-1 R4
L I JL R R Rue Ry R
X = F‘1 RZ RS RN 1 RN RN
X X X X X X R, R, R, Ry.s By
P, P, Py Pyt Py Py H P, P, Py Pn.1 Py L 1 P Py Py Py
X X X X X H

L = Low Logic Level H = High Logic Level X = Irrelevant

P = Present State R = Previous State
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ABSOLUTE MAXIMUM RATINGS

atT, = 25°C
Logic Supply Voltage, V... ..o 15V
Driver Supply Voltage, Vgg .. ........ 60V
(suffix “1°) ... 80V
Continuous Output Current Range,
lgur e -40 to +15mA
Input Voltage Range,
NG e -0.3VtoV,,+0.3V
Package Power Dissipation, PD
(UCN5812AF) . ............. 32w
(UCNS812EPF) . ............ 1.92 Wt
Operating Temperature Range,
A e -20°C to +85°C
Storage Temperature Range,
T, -55°C to +150°C

* Derate at rate of 25 mW/°C above T A=t 25°C
t Derate at rate of 15 mW/°C above TA =+25°C

Caution: Allegro CMOS devices have input static
protection but are susceptible to damage when
exposed to extremely high static electrical
charges.

Note that the UCN5812AF (dual in-line package)
and UCN5812EPF (PLCC package) are electri-
cally identical and share a common pin number
assignment.

BiMOS II 20-BIT SERIAL-INPUT,
LATCHED SOURCE DRIVERS
WITH ACTIVE DMOS PULL-DOWNS

The UCN5812AF/EPF combine a 20-bit CMOS shift register, data
latches, and control circuitry with high-voltage bipolar source drivers and
active DMOS pull-downs for reduced supply current requirements.
Although designed primarily for vacuum-fluorescent displays, the
high-voltage, high-current outputs also allow them to be used in cther
peripheral power driver applications. They are improved versions of the
original UCN5812A/EP.

The CMOS shift register and latches allow direct interfacing with
microprocessor-based systems. Data input rates are typically over 5 MHz
with a 5 V logic supply, and over 7.5 MHz at 12 V. Especially useful for
inter-digit blanking, the BLANKING input disables the output source
drives and turns on the DMOS sink drivers. Use with TTL may require the
use of appropriate pull-up resistors to ensure an input logic high.

A CMOS serial data output enables cascade connections in applica-
tions requiring additional drive lines. Similar devices are available as the
UCN5810AF/LWF (10 bits), UCN5811A (12 bits), and UCN5818AF/EPF
(32 bits).

The output source drivers are high-voltage PNP-NPN Darlingtons
with a minimum breakdown of 60 V and are capable of sourcing up
to 40 mA. Selected devices (suffix ‘-1’) feature 80 V minimum break-
downs. The DMOS active pull-downs are capable of sinking up to 15 mA.

The UCN5812AF is supplied in a 28-pin dual in-line plastic
package with 0.600" (15.24 mm) row spacing. For surface-mounting, the
UCNS5812EPF is furnished in 28-lead plastic chip carrier (quad pack) with
0.050"(1.22 mm) centers. Copper lead-frames, reduced supply current
requirements and lower output saturation voltages, allow continuous
operation, with all outputs sourcing 25 mA, of the UCN5812AF over the
operating temperature range, and the UCN5812EPF up to +75°C. All
60 V devices (without the ‘-1’ suffix) are also available for operation
between -40°C and +85°C. To order, change the prefix from ‘UCN’ to
‘ucq.

FEATURES

High-Speed Source Drivers

60 V or 80 V Source Outputs

Active DMOS Pull-Downs

Low-Output Saturation Voltages
Low-Power CMOS Logic and Latches
3.3 MHz Minimum Data Input Rate
Reduced Supply Current Requirements
Improved Replace