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SELECTION GUIDE TO HIGH-VOLTAGE/HIGH-CURRENT
POWER DRIVERS TO MIL-5TD-883

In order of (1) output current rating, (2) output voltage rating, and (3) number of drivers

Qutputs* Features
Serial Latched Diode Sat. Internal
mA ¥ # Input Drivers Clamp ut. Protact. Part Number
SINK DRIVERS
100 20 g — — — X — UDS-2595H/R 11
250 40 4 — — X X — Series UHD-400
250 76 4 — — b X — Series UHD-400-1
250 100 4 — — X X — Series UHD-500
300 80 2 — — — X — Series UDS-3610HT
300 80 2 — — — X — Series UDS-5710HT
300 80 4 — — X X — Serfes UDS-5700H
300 120 4 — PIN Diode Driver — UDS-5791H
350 0 4 — X X — — UCS-4801H
350 50 4 — X X — — UCS-5800H
350 50 7 — — X — — Series ULS-Z00OH/R
350 50 8 — — X — — Serigs 1JLS-2800H/R
350 50 8 — X b — — UCS-4801H
350 50 8 — X b4 — — UCS-5801H
350 50 8 X X — — — UCS-4821H
350 80 8 X X — — — UCS-4822H
350 80 8 X X — —_ — UCS-5822H
350 95 7 — — b — _ Series ULS-2020H/R
350 95 8 — X — — Series ULS-2820H/R
350 100 8 X — p— -— UCS-4823H
500 50 7 — —_ X — — Series ULS-Z010H/R
500 50 8 — — X — — Saries ULS-2810H/R
1250 50 4 — — X — — Series ULS-20684H
1500 80 4 — X — — Saries ULS-2065H
SOURGE DRIVERS
—-25 &0 8 —_ X —— — — UCs-4815H
—25 60 3 — X — — — UCS-5815H
—25 60 10 X X — — — JCS-4810H
—25 60 10 b X — — — UCS-5810H
—350 —50 8 — — X — —_ UDS-2580/88H+ ¥
—350 50 8 — —_— X — — UDS-2981/82H/R
— 350 80 8 — — X — — UDS-2983/84H/R
SOURCE/SINK DRIVERS
+ 800 30 3 HALF-BRIDGE X X — UDS-2933/34H

*Current is maximum testing condition. Voltage Is abselute maximum rating.
FNON-COMPLIANT regarding MIL-STD-883C hacause of package dimensions.
+tNew product. Information on commearcial version is given elsewhere in this data book as UDN
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SELECTION GUIDE TO SMART POWER DRIVERS TO MIL-STD-883

Logic Quiput Ratings® Dicde Clamps Part Number
PARALLEL-INPUT LATCHED DRIVERS
4-Bit i50mA 50V X UCS-4401H
4-Bit 350mA 50V X UCS-5800H
8-Bit —25mA 60V — UCS-4815H
8-Bit —2imA B0V — UCS-3815H
8-Bit 3B0mA 50V X UCS-4801H
B-Bit 3/0mA 50V X UCS-5801H
SERIAL-INPUT LATCHED DRIVERS
8-Bit 3/0mA 5OV — LUCS-4821H
8-Bit 350mA B0V — UCS-4822H
8-Bit 350mA B0V e lICS-5822H
8-Bit 350mA 100V — UCS-4823H
10-Bit —25mA  60Y — LCS-4810H
10-Bit —~25mh 6OV — LUCS-5810H

*Current is maximum tested condition; voltage is absolute maximum rating.
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SELECTION GUIDE TO 4000B SERIES CMOS LOGIC

Part Kumber
DESG
Function Description MIL-3TD-883 MIL-M-38510t Drawing | Package Style Features
Gates and Inverters NAND 883C40118C /050016 /050518 14-Pin DIP Quad 2-Input

383C4011UBC

— — 14-PinDIP | Qued 2-Input {Unbuffered)
883C40128C /05002B | /05052B

L4-Pin DIP | Dual 4-Input

883C4023BC /050038 | /03053B | 7801301 14-Pin DIP | Triple 3-Input
8830406880 — e — 14-Pin DIP | B-Input
AND 833C4073BC /170038 — 14-Pin DIP | Triple 3-Input

883C4081BC /70018 - 14-PinDIP | Quad 2-Input
383C4082BC /170028 — — 14-Pin DIP_{ Dual &-Input

NOR 333C4001B6 /052528 — 14-Pin DIP | Quad 2-Input
883C4001UBC | /032028 14-Pin OIF | Quad 2-Input (Unbuflered)
233C4002BC /052038 14-PinDIP | Dual &-Input
883C4025BC 1052048 14-PinDIP | Triple 3-Input
833C4078BC -— — 7704401 14-PinDIPF__| 8-Input

OR 883C4071BC /171018 — 14-PinDIP | Quad 2-Input
883C4072BC 1171028 — 14-Pin DIP Dual 4-Input
883C4075BC 171038 — — 14-Pin BIP_| ‘Tripie 3-Input

Complex 883C4000BG 052018 — 14-Pin DIP Dual 3-Input NOR and Inverter
833C4007UBC | /053018 — 14-Pin DIP | Dual Complimentary Pair and Inverter
833C4030BC (05303 | /05353B — 14-Pin DIP | Quad 2-Input Exclusive OR
883C4070BC 1172038 —_ 14-PinDIP | Quad 2-Input Exclusive OR
883C4077BC /17204B — 14-PinDIP | Quad Input Exclusive NOR

I
1L

833C4085BC 1172018 — —_ 14-PinDIP | Dual 2-Wide AND-OR Invert
833CA086BC /152028 — — 14-Pin DiP | 4-Wide AND-OR Invert
$8304019BC /05302B | /05352B — 16-Pin DiP | Quad AND-OR Select Gate
Inverters 883CA063UBC — — —_ 14-PinDIP | Hex, Pin-Compatible with 74C04
883C444SUBC — — — 16-Pin DIP_ | Hex, Pin-Compatible with 4009, 4049
Expandable Gates | 883C4402BC —_ —_ —_ 16-PinDIP | Dual 4-Input NOR
883C4412BC — — — 16-PinDIP | Dual 4-Input NAND
Schmitt Triggers Quad 883C40938C /177018 — 77046 14-Pin DIP 2-Input NAND
Hex 883C4584BC — — — 14-PinDIP_ | Inverter
Buffers Level Shifting 883C400SUBC | /05501B —_ — 16-Pin DIP Hex Inverter, Dual Supply
883C4010BC /055028 — — 16-Fin DIP Hex Non-Inverting, Dual Supply
883C4049UBC | /05503B —_ 7901401 16-Pin DiP Hex Inverier, Single Supply
883C40508C 055048 — — 16-Pin DiP | Hex Kon-Inverting, Single Supply
883045043C — — — 16-Pin DiP Hex Non-Inverting, Dual Supply
High Current 333C4041UBC — — — 14-Pin DIP | Quad True/Complement
833C4441UBC — — — 14-FinDIP | Quad Driver
3-State 883C45028C o — — 16-Pin DIP__| Hex Strobed Inverting
Encoder 8-Bit Priority 8830453280 /173026 — — 16-PinDIP | 5V, 10V and 15 V Parallei Rating
Decoders Logic Functions 833C40288C /059018 | /05951B — 16-Pin DIP | BCD-fu-Decimal
383C4428BC —_ —_ — 4-FinDIP | Binary-to-Octal
383C4514BC — — 7703501 24PinDIP | 4-to-16 Line Decoder/Lateh (Active High Output)
883C45158C —_— e 7703201 20-Pin DIP | 4-to-16 Line Decoder/Latch (Active Low Output)
B33C455580 — — — 16-Pin DIP | Dual 2-to-4 Line (Active High Cutput)
383C4556BC — — 7704801 16-Pin DIP | Dual 2-to-4 Line {Active Low Output)
Display Functions 883C4026ABC — — — 16-Pin DIP Decade Gounter, 7 Segment Qutput
883C4426ABC —_ -] - 18-PinDIP | 4026 with Bipolar Drivers
883C4033ABC — —_ — 16-PinDIP | Decade Counter, 7 Segment Output
883C4433ABC — — — 18-PinDIP | 4033 with Bipolar Drivers
883C4511BC — — — 16-Pin DIP | BCD to 7-Seg. Latch/Decoder, Bipolar Qutputs
8330454380 — — — 16-Pin DIP | BCD to 7-Seg. Latch/Decoder, LCD Qutputs
TComplete Catalog Number is M38510/—Example: M38510/050018.
Detailed technical information for 40008 Series CMOS logic is available on raquest. Continued

e
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SELECTION GUIDE TO 4000B SERIES CMOS LOGIC

Part Number
DESC Package
function Description MIL-STD-883 WIL-M-385)0% Drawing Style Features
Counters Binary 88304024BC /036058 — —_ 14-Pin DIP 7-8tage
833C4404BC — — — 1&-PinDIP | B-Stage
833C4040BC —_ — 77068 16-PinDIP | 12-Stage
883C40208C /056038 | /056538 16-PinDIP | 14-Stage
883C4060BC —_ —_ —_ 16-Pin DIF 14-3tage with Ostillator
883C4161BC — — — 16-Pin DIF | 4-Stage with Asynchronous Clear
B83C4163BC — — — 16-Pin DIP 4-Stage with Synchronous Clear
883C4193BC — — — 16-PinDiP | 4-Bit Up/Down
883C4516BC — — — 16-Pin DIP 4-Stage Programmable Up/Down
883C4526BC — — — 16-Pin DIP 4-Stage Programmable Down
Binary/Decade 833C4029BC — — 81015 16-Pin DIP | Presettable Up/Down
Decade 883C4520BC — 77025 16-PinDIP | Dual 4-Stage Un
883C41928C e — 16-PinDIP | Presettable Up/Down
883C4510BC — — 16-Pin DIP Programmable Up/Down
883C4160BC — 16-PinDIP | Counter with Asynchronous Clear
883C4162BC — — 16-Pin DIP Counter with Synchrenous Clear
383C4522BC — — —_ 16-Pin DiP | 4-Stage Programmable Down
8830451880 — — — 16-Pin DIP | Dual Up
Decoded Quiputs 883C4017BC /055018 | /05551B — 16-Pin DIP | Decade Counter with 10 Outputs
883C4022BC /056048 — — 16-Pin DIP Octal Counter with 8 Dutputs
Johnson 283C4018BC /058028 | /055528 - 16-Pin DIP | Presettable Divide-fy-n
Dividers/Multipliers + 21 $83C444580 — — — 15-Pin DIP | On-Board Osciliator
Rate Multiplier 383C4527BC — — — 16-PinDIP | BCD
Phase-Locked Loops 883C40468C —_ — — 15-Pin DIP Maximurz Qperating Frag, 3 MHz a5 10 ¥
383C4445BC — — — 18-Pin DIP | Maximum Operating Freq, 4 MKz at 10 ¥
Multivibratars 3830452880 — — 77045 16-Pin DIP Dual Monostable
883C40478C — — 81020 16-Pin DIP | Monostahie/Astable
Arithmetic Logic 4-Bit 8330458280 — — — 16-PinDIP | Look-Ahead Carry Block
8830458580 — —_ 77037 18-Pin DIP Magnitude Comparator
883C4008BC /054018 — — 16-Pin DIP | Full Adder
883C45818C — — — 24-Pin DIP | Arithmetic Logic Unit
12-Bit 883C45318C — — — 16-FinDIP | Parity Tree
Flip-Flops Dual D Type 883040138C /031018 /051518 79011 14-Pin DIP 16 MHz Togple Rate
Dual JK Tyge 883C4027BC /051028 — — 16-Pin DIP | 8 MHz Toggle Rate
Quad D Type 883C4076BC — — — 16-Fin DIP | 3-State Quiputs
Hex D Type 88304174BC — — — 16-Pin DIP | Functional Equivalent to TTL
Latches R-S Type 883C4043BC /05103B —_ — 16-Fin DIP | Quad NOR with 3-State Outputs
833C4044BC — — — 16-Fin DIP | Quad KAND with 3-State Outputs
Clocked 833C4042BC — — 81019 16-Pin DIP | Quad, Common Clock
833C4508BC — —_ — 23-Pin DIP | Dual 4-Bit With Three-State Quiputs
Addressable 883C4093BC — - — 16-Fin DIP | 8-Bit
Shift Registers Serial In/Serial Out 583C4006BC /05701B | /05751B — 14-FinDIP | 18-Stage
Serlal In/Parallel Qut 833G40158C /05703B me — 16-Pin DIP | Dual 4-Stage
Parallel In/Serial Qut 883CA014BC — — — 16-PinDIP | B8-Stage, Synchrenous Paralle! Loading
88304021BC /057048 /057548 73012 16-Pin DIP §-Stage, Asvnchronous Parallet Loading
Paralls! In/Parallel Qut 833C4035BC — — 81017 16-PinDIP | 4-Stage
Bus Registers 883CA034BC — — —_ 24-Pin Dip 8-Stage Universal
283C4094BC — —_ 77025 16-PinDIP | B8-Stage Shift and Store
883C4517BC — — — 16-PinDIP | Dual 64-Bit Static
Multiplgxers Digital Mux. 883C4512BC — — — 16-Pin DIP 8-Channel Data Selector
and Switches Anatog Muliiplerers 883C40518C —_ — — 16-PinDIP | B8-Channel Analog Multiplexer
and Demultiplerers 283C4052B0 — — 79013 16-Pin DIP Differential 4-Channel Analog Mus./Demux.
3830405380 — — 81018 16-Pin DIP | Triple 2-Channgl Analog Mux./Demux,
Analog Switches 283C4015BC 058018 — — 14-PinDIP | Cuad SPST Switch
883C40658C /058028 /058528 — 14-Pin DIP Quad SPST with Buffered Conlrol Unit
333C441650 — — — 14-Fin DIP | 4016 Configured for DPDT

tGomplete Catalog Number is M38510/—Example: M38510/050018,
Detailed technical information for 4000B Series GMOS logic is available on request,
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CUSTOM DEVICES FOR MILITARY APPLICATIONS

Sprague Electric Company’s Semiconductor
Group has broad experience in designing and manu-
facturing custom integrated circuits for a wide vari-
ety of military applications. Technologies ranging
from high-speed, low-power CMOS to high-voltage,
high-current bipolar and BiMOS provide low-cost,
space-saving, custom silicon solutions for tough mil-
itary system problems. Sprague Electric offers the
custom design and manufacturing resources neces-
sary to produce high-vofume, military-grade, pro-

pretary circuits in a secure environment with a
timely schedule.

In addition to custom design services, Sprague
Electric also provides for customer-owned tooling
(COT), an economical manufacturing capability for
customers who have already designed proprietary
.51 circuits compatible with Sprague processes.
Two wafer fabrication facilities are available with
full JAN line qualifications to MIL-M-38510.

CUSTOM MANUFACTURING SERVICES

Custom devices are available with a variety of manufacturing services.

Devices may be purchased as:
DICE IN WAFER FORM

® Without Device Electrical Testing

® With 1009 Electrical Testing

® Expanded Wafers

DICE IN WAFFLE PACKS
® Tested, Sorted, Inspected

PACKAGED UNITS WITH FULL ELECTRICAL TESTING
® Hermetic Dual In-Line Packages
® Plastic Dual In-Line Packages
® Leadless and Leaded Hermetic Chip Carriers
® Specialty Packages (Plastic Flatpacks, Small Qutling)

These choices give the customer the flexibility to select only the services

needed, minimizing custom silicon solution costs. Full military screening
per MIL-3TD-883, with compliant fabrication, assembly, testing, and

qualification, is standard.



SERIES UHD-400, UHD-400-1, AND UHD-500

POWER AND RELAY DRIVERS

SERIES UHD-400, UHD-400-1, AND UHD-500

POWER AND RELAY DRIVERS

MIL-STD-883 Compliant

FEATURES

® 500 mA Qutput Current-Sink Capability
® Four Logic Types
® Pinning Compatible with 54/74 Logic Serles
® High-Voltage Output:
100 V Series UHD-500
70V Series UHD-400-1
40 ¥ Series UHD-400

OMBINING LOGIC GATES and high-current
switching transistors, these hermetically pack-
aged, monolithic devices are used to drive incandes-
cent or LED lamps, relays, soleneids, small de
motors, and other peripheral power loads in military
and aerospace applications. Drivers with internal
transient-suppressict diedes are recommended for
use with inductive loads.

Three minimum output-breakdown voltage rat-
ings are available: 40 V (Series UHD-400), 70V (Se-
ries UHD-400-1), and 100 V (Series UHD-500). Ali
devices can sink 250 mA continuous, or 500 mA
peak.

The inputs are compatible with standard TTL and
CMOS logic levels. Four of eight available logic/
output configurations are shown at right.

These devices are supplied in ceramic/metal side-
brazed 14-pin hermetic packages. The package con-
forms to the dimensional requirements of MIL-M-
38510 and is rated for operation over the full military
temperature range of —55°C to +125°C. Power and
relay drivers in flat-pack packages, Series UHC-400,
UHC-400-1, and UHC-500, continue to be available
on special order.

Monolithic construction enables cost-effective
and reliable systems design. Reverse-bias burn-in
and 100% high-reliability screening to MIL-STD-
883, Class B, is standard for all devices.

Dwg. No. A-91308

UHD-403

UHD-403-1

UHD-503

Cwg, No. A-1

UHD-408
UHD-408
UHD-508

Device Part Number Designation

2,388

-1

GNDCE -

Dwg. No. A-7830B
UHD-406
UHD-406-1
UHD-506

Dwg. No. A-12,384
UHD-432
UHD-432-1
UHD-532

Part Numbers® Function
400 | 400-1 | 500 | Quad 2-Input AND
402 | 402-1 | 502 | Quad 2-input OR
403 | 403-1 | 503 | Quad OR for Inductive Loads
406 | 406-1 | 506 | Quad AND for Inductive Loads
407 | 407-1 1 507 | Quad NAND for Inductive Loads
408 | 408-1 | 508 | Quad 2-Input NAND
432 | 432-1 | 532 | Quad 2-Input NOR
433 | 433-1 | 533 | Quad NOR for Inductive Loads

*Complete part number includes the prefix UHD.



SERIES UHD-400, UHD-400-1, AND UHD-500
POWER AND RELAY DRIVERS
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ABSOLUTE MAXIMUM RATINGS ALLOWABLE PACKAGE POWER DISSiPATION

Supply Voltage, Yo ..o IR} 2.
Output Yoltage, Vi o oo e 3.3V
Cutput Off-State Voltage, Yo E
Series UHD-A00 ..o s 4ov z \
Serfes UMD-400-1 ... ... oo jov S <
Series UHD-B00 .. ... vvvirere e 100V 2 N
Output On-State Sink Current, Iy Z
ONEARVEN} .ot 500 mA = N |
(Hotal PACKAZE) . v\ v v e et s 1A g0 %g\
Suppression Diode 0ff-State Voltage, Vy 3 N
Series UHD-400 ... ... .o v & \
Serigs URD-400-1 .. .. .. o.oiiiie i 0y £ \
Series UHD-500 .. ...\t 100V 3 \
Suppression Diode On-State Current, | .. ... ias, 500 mA &
QOperating Free-Air Temperature Range, T, ........... —55°Cto +125°C 2 ‘\
Storage Temperature Range, Tg. . ... .. ..o e —B5°C to +150°C ! 4 L ‘m

AMBIEMT TEMPERATURE IN °C
Dwg, No. A-10,8848

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Yoltage (Veo) 4.5 5.0 55 y
Operating Temperature Range —55 +25 +12% °C
Current into Any Qutput (ON State) — — 250 mA
SWITCHING CHARACTERISTICS a1 T, = +25°C, V= 5.0V
Limits
Characteristic Series Test Conditions {Note 3) Min. Typ. Max. Units
Tum-0n Delay Time UHD-400 Vs =40V, R = 2650 (6W) — 200 500 ns
(te) UHD-400-1 | V¥, = 70V, R, = 4650 (10 W) — 200 500 | ns
UHD-500 Vo = 100V, R = 67000 {15 W) — 200 500 ns
Turn-0ff Delay Time UHD-400 Y, =40V, R, = 2650016 W) — 300 750 ns
s} UHD-400-1 | ¥ = 70V, R, = 4650 (10W) — 30 750 ns
UHD-500 V; = 100V, R = 67002 (15W) -— 300 750 ns
NOTES.

1. Each input tested separately.

2. Voltage values shown n the test-cireuit waveforms are with respect o network ground terminal.
3. G, = 15 pF. Capacitance value specified includes probe and test fixture capacitance.

INPUT PULSE CHARACTERISTICS

Vo =0V
Vi = 35V

f=70ns
t=14ns

t, = 10ps
PRR = 500 kHz

]
i




SERIES UHD-400, UHD-400-1, AND UHD-500
POWER AND REEAY DRIVERS

UHD-400, UHD-400-1, UHD-500
Quad 2-Input AND Power Drivers

Dwg. No. A-7606

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Applicable Driven Other
Characteristic Symbal Temp. Devices Vi Input Input Output | Min.  Typ.  Max | Units

Output Reverse loex — UHD-400 15¥ 2.0V 20V LN - — 100 pA
Current UHD-400-1 | 45V | 20V | 20V 0V L —  — 100 | pA
UKD-500 45V 2.0V 2.0V¥ 100V — — 100 wh

Qutput Voltage Yemn | —55°Cto All 45V D8Y 4.5Y 150mA | — — 0.5 ¥

+25°C 45V | 08V | 45V | 0mA | — — 07 v

+125°C All A5Y¥ 0.8v 45V 150mAh | — — 0.6 v

45V 0.8Y 45Y 250mA | — — 0.8 y

Input Voltage Vina — All 4.5V — — — 20 — — ¥

Vinis — Al 45y — — — —  — 08V
Inpuk Current o, — Al 55Y | 04y | 45y — — —  —80| ph
(Note 2) s —_ Al 55V | 24V | 0V — | - | uA
55V E5Y 0v — — — 1000 | pA
Supply Current lecuy +25°C All 55y 50V 5.0V — — 40 75 mA
(Each Gate) leey +25°C Al 55V | 0V 0y — | — 175 %5 | ma

NOTES:

1. All typical values are at V; = 5.0V, T, = +25°C.
2. Each input is tested separately.

aut-
INPUT 2.4V Veessv PUT Y5

=775

I SR, )

1 1

| 1

[ I

! |

! 1

\ ,

VISRt ;

! : ) = == Vourh
| i OUTRUT 50% 50

| T oAD )

I CIRCUIT | VounDi
| Ry ]

Dwg. No. A-7876E Owg. No. A-7628C

*Ineludes probe and test fisiure capacitance.



SERIES UHD-400, UHD-400-1, AND UHD-500
POWER AND RELAY DRIVERS

UHD-402, UHD-402-1, UHD-502
Quad 2-Input OR Power Drivers

Dwg. No, A-7608

ELECTRICAL CHARACTERISTICS over operating temperature range {unless otherwise noted)

Test Conditions : Limits
Applicable Driven Other
Characteristic Symbol Temp. Devices Voo Input Input Qutput § Min.  Typ. Max. | Units
Qutput Reverse leg — UHD-402 45y 2.0V ov 40y -  — 100 wh
Current UHD-202-1 | 45V | 20V 0V 0V | —  — 100 | pA
UHD-502 45Y 20V av 100 — — pA
Qutput Voltage Veesn | —55°C to Al 45Y 0.8y 08Y 150md | — — 05 ¥
+25°%C 45V 0.8V D8V | 2/0mA | — - 07 ¥
+125°C All 4.5¥ 0.8V 0.8Y 150mh | — — 0.6 ¥
4.5Y 08V 0.8y | 250mA | — — 0.8 v
Input Yoltage Vi) — All 45Y — — — 20 — — )
Yo — Al 4.5V — — — — — 0.8 ¥
Input Current oy — All 55V 0.4V 45Y¥ — — — —800} pA
(Nate 2) s — Al 55V | 24v | 0V — | = — 4| pa
5.5Y 5.5¥ ov — — — 1000 | pA
Supply Current leam +25°C All 5.5V 0V 5.0V — — 4.1 7.5 mA
(Each Gate} s +25°C Al 55V | ov 0V — I — 18 55| wa
NOTES:
1. Ml typical values are at ¥y, = 5.0V, T, = +25°C.
2. Each input is tested separately.
QAYT- 1 N
INBUT  vee 5V RST g e N il —q_‘,-— ' Vi
o Q 0 o h == —— = = =Wy
---- 1 | |
PSRt '
PLILSE ' : — — Vil
d
5 =
| Ll - ‘ : — a0
=~ ! ! F - = Vg
= == = = E 1 LaD i QUTRUT %SG% 50% \
bocirew oty
I d

Dwg. No. A-TE77C

*Ingludes probe and test fixturs capacitance.

6—10
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SERIES UHD-400, UHD-400-1, AND UHD-500
POWER AND RELAY DRIVERS

UHD-403, UHD-403-1, UHD-503
Quad OR Relay Drivers

Dwg, No, A-9130B

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Applicable Driven Other
Characteristic Symbaol Temp. Devicas Vee Input Input Qutput | Min.  Typ.  Max. | Units
Qutput Reverse ok — UHD-403 A5Y 2.0V ov 40V — — 100 wA
Current UHD-403-1 | 45v | 20V | OV 0V | — 100 | pA
UHD-503 4.5V 20V oy 100V — — 100 WA
Output Voltage Veewn | — 55 to Al 15V | 08V | 08V | 150mA | — — 05 | V
+25°C 45V 08V 08V | 250mh | — — 07 ]
+125°C Al 4.5y 08Y 08V | 150md | — — 06 y
45y 0.8Y 08V | 250mA | — — 08 v
Input Voltage Yinge — All 4.5y — — — 20 - - )
Vi — All 45V — —_— — —  — 08 ¥
Input Current [ — All 5.5V 0.4V A5V — — —  —BO0| nA
(Note 2) et — Al 55V | 24V | OV — | — a0 | uh
55V 5.5V oy — — o 1000 | pA
Strobe Input [ — All 95Y 0.4y 4.5V — — — —16| mA
Current by — Al 55V | 24V | OV — | — — 10| uA
5.5Y 55V oy — — — 1000 | pA
Diode Leakage I — All 50V oy oy Qpen — — 200 pd
Current (Note 3)
Diode Forward v — All 50V 50V 50Y | 200mA | — 15 175 ¥
Voltage
Supply Current lecas +25°C All 5.5V 5.0¥ 5.0V —_ —_ 6.0 1.5 mA
(Ezch Gate) o FI5C Al 55V | OV 0V — | — 20 25 | mA
NOTES:

1. All typical values are at ¥y, = 5.0V, T, = +25°C.
2. Excluding strobe input; each input is tested separataly.
3. All diodes tested simultaneously at pin 8 at rated Ve

IMPUT VCC = 5%  COPEM QCUTPUT )
= '+ = o]

Tl | amam—— 1]

| o T Vel
= L = = L = LOAD cuTRUT 50% 50%
ClRCUIT 4 v
______ i Bt

Dwa. No. A:8123C Dwg. No. A78280

*Includes probe and test fixture capacitance.
6—11



SERIES UHD-400, UHD-400-1, AND UHD-500

POWER AND RELAY DRIVERS

UHD-406, UHD-406-1, UHD-506
Quad AND Relay Drivers

Dwg. No, A-T8808

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Applicable Driven Other
Characteristic Symbol Temp. Devices Ve Input Input Qutput | Min.  Typ. Max. | Units
Qutput Reverse Loy — UHD-406 45V 20V 2.0V 40V — — 100 wh
Current URD-406-1 | &5V | 20V | 20V | 70V | — — 100 | ph
UHD-506 A5V 20V 20V 100V — — 100 ph
Dutput Voltage Veesn | —55°C o All 45Y 0.8V 45Y 150mA | — — 05 v
+25°C 45V | 08V | 45V | 250mA | — — 07 |V
+125°C All 45V 0.8Y 45V | 150mA | — — 06 )
45¥ 0.8V 45V | 250mA | — — 038 )
Input Voltage Vi — All 45V — — — 2.0 — — y
Vi — All 4.5V — — — — — 08 ¥
Input Current iy — All 55Y 04y 45¥ — — —  —800| pA
{Note 2) Toes — Al 55V | 24V | OV e L T
hhY 5.5V ov — — — 1000 | pA
Strobe Input [ — All 25V DAV 45V — — — -1l6| mhA
Current s - Al S5V | 24V | OV — | =7 10 | pA
55V 55¥° oy — — — 1000 A
Diode Leakage & — All 50V Qv oy Open — — 200 pA
Current (Note 3)
Diode Forward Ve — Al 50V 50v 50V | 200mA | — 15 175 v
Voltage
Supply Current e +25°C Al 55V 50V 5.0V — — 0 715 mA
(Each Gate} loc + 257 A 55V | OV v — | — 175 265 | mA
NOTES:
1. All typical values are at Voo = 5.0V, T, = +25°C.
2. Excluding strobe input; each Input is tested separately.
3. Al diodes tested simultaneously at pin 8 &t rated V. ~ ot e

ui-
INUT 249 VECsY gepn gore VS

bwg, No. A-7878C

6—12

ted

1 = — ~=Vour(l)
QUTPUT %50% 50% \

]
! - tpdp
)

Vout0)
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SERIES UHD-400, UHD-400-1, AND UHD-500
POWER AND RELAY DRIVERS

UHD-407, UHD-407-1, UHD-507
Quad NAND Relay Drivers

Dwyg. No. A-7873B

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Applicable Driven | Other ] ]
Characteristic Symbol Temp. Devices Voo Input Input Output | Min.  Typ.  Max. | Units
QOutput Reverse loex — UKD-487 45V 0.8V 45y L —_—  — 100 pA
Current UHD~407-1 | 4BV | 08V | 45V | 70V | — — 100 | wh
UHD-507 45y 0.8v 45V 100V — — 100 pht
Output Voitage Vs | —55°C 1o All 4.5V 2.0V 20V | 150mA | — — 05 v
+25°% A5V | 20V | 20y | &0ma | — — 07 y
+125°C Al 4.5y 20V 2.0V 150mA | — — 0.6 1)
4.5V 20V 20V 250mA | - — 0.8 ¥
Input Voltage Vi — Al 45y — — — 20 — —_— ¥
Vivgy — All | 45V —_ — _ _ _ 08 v
Input Current s — All 5.5V 0.4V 4.5V — — —  —B00| pA
Note 2) s — Al 55Y | 24V 0y — | - — 10 | uA
55V a5y oy — — — 1000 | uA
Strabe Input Iy — All 55V 0.4V 4.5v — — — -—16| mA
Current s _ Al 5EV | 24V oV — | — — 100 | pA
5.5Y¥ 55V oy — — — 1000 | MA
Diode Leakage ke — Al 5.0V 5.0Y 30V Open — — 0 A
Current {Note 3}
Dinde Forward V: — All 50V v oy 200mé | — 15 L7 )
Vaoltage
Supply Current lecns +25°C Al 55V v v — — 6.0 7.5 mA
(Each Gate) . +25°C Al 55V | 50V | 50V | — | — 0 265 | mA
NOTES:
1. Alltypical values are at V., = 5.0V, 7, = +25°C,
2. Excluding strobe input; each input is tested separately.
3. All diodes tested simultaneously at pin 8 at rated V.
INFUT 240 VECaY g, STT: }'s N et
ras=="q B AT = i M1
1R | INPLT | \
: | ‘?f 50% 50%% |
' ! L Vinio)
! : oo Iy —rpd1
) e : i ! Y1)
| i cuTRUT kl o ?J X%
= = = = [T
:_ CIRCUIT | —— = Vo)
Dwg, No. A7803C Dug. No. A-79004

*Includes probe and text fixture capacitance.
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SERIES UHD-400, UHD-400-1, AND UHD-500
POWER AND RELAY DRIVERS

UHD-408, UHD-408-1, UHD-508
Quad 2-Input NAND Power Drivers

Dwg, No. 12,388

ELECTRICAL CHARACTERISTICS over operating femperature range {unless otherwise noted)

Test Conditions Limits
Applicable Driven (Other
Characteristic Symbal Temp. Devices Voo Input Input Gutput | Min.  Typ.  Max. | Units

Output Reverse legx — UHD-408 45Y 08V 45y a0V — — 100 wA
Current UHD-408-1 | 45V | 08v | 45v | 70v | — — 100 | A
LiKD-508 15V 0.8V 45V 100V — — 100 A

Output Yoitage Voewn | —55°C 1o All 4.5y 2.0V 20V 150mA | — — 05 ¥

+25°C AV | 20V | 20V | 20mA| — — 07 y

+125°C All 45y 20V 2.0V 150mA | - — 06 )

t5y | 20V | zov |2%0mA| — — 08 | V

input Yoitage Ve — All 45Y — — — 20 — —_ )

Vi — Alf 45Y — — — — — D38 '
Input Current [ — All 55V 04V 4.5V — — w—  —800| phA
(Note 2) (| — Al 55V | 24V | oV | — | — — 40 | pa
55V 55V ov — — — 1000 | pA
Supply Current oo +25°C All 55Y av ov — — 6.0 1.5 mA
(Each Gate) o +25°C Al 55V | 50V | 50V | — |-— 20 265 | mA

NOTES:

1. Alltypical values are atV,, = 5.0V, T, = +25°C.
2. Each input is tested separately.

ouT-
INPUT 2.4 VeosSY PUT Wy
o 0 Q o

_____

=TT Vingy

1
i i
1 1
| |
T I WEF, - Vin(g)
PULSE . ! ! ;
GENERATOR | todp A et
| =spr Y| P2 ' 1 ad %
H ; ] \ sul{ 1)
I |
i ; 0% 0%
i
= = = = | = loap ourrt
L SReur | - = Ve
Dwag, No, A-£838A Diwg. No. A-7400A

*Includes probe 2nd test fixture capacitance.
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SERIES UHD-400, UHD-400-1, AND UHD-500
POWER AND RELAY DRIVERS

UHD-432, UHD-432-1, UHD-532
Quad 2-Input NOR Power Drivers

Dwg. No. A-12,389

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Applicable Driven Other
Characteristic Symbol Temp. Devices Ve Input Input Output | Min.  Typ. Max. | Units
Qutput Reverse leex — UHD-432 45V 08V 0.8V a0y — — 1m0 ph
Current UHD-432-1 | 45V | 08V | 08V | vov | — — 100 | uA
UHD-532 45V 0.8y 08Y 100V — — 100} uA
Qutput Yoltage Vegwsn | —55°C to All 45y 2.0V 0V 150mA | — — 0.5 v
+25°C 45y | 20¥ 0V | 280mA | — — 07 i
+125°C All 45V 2.0V av 1I80mh | — — 046 v
45V 20V ov 250 mA — _— 0.8 y
Input Yoltage Vi — All 45¥ —_ — — 20 — — )
Vi — Al 45Y — — — —  — D3 ¥
Input Current Iy — Al hhY 04y 4.5V — — —  —800| A
{Note 2) o — Al 55V | 24V | oV — | — [ oA
55V 5.5V 0y — —  — 1000 | pA
Supply Current leeny +25°C All 5.5y oy ov — — 60 75 mA
(Each Gate) leean +25% Al 55V | 50V | 50V | — | — 20 265 | mA
NOTES:
1. Afltypicai values are at ¥y, = 5.0V, T, = +25°C.
2. Eachinput is tested separately.
QUT- "B
IMPLT  VeeesV PUT v t —e oy oyl AR Voot
r>=--"1
RL wnh S Vinto

RO
CEMERATCR

Dwg. No. A-7902C

*Includes probe and test fixture capacitance.
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SERIES UHD-400, UHD-400-1, AND UHD-500
POWER AND RELAY DRIVERS
B ]

1 12]Vep
UHD-433, UHD-433-1, UHD-533 z i:
Quad NOR Relay Drivers e

Dwg. No. A-12,290A

ELECTRICAL CHARACTERISTICS over operating iemperature range (unless otherwise nofed)

Test Conditions Limits
Applicable Driven QOther
Characteristic Symbol Temp. Devices Yoo Input Input Qutput | Min.  Typ.  Max. | Units
Qutput Reverse loex — UHD-433 45Y 08V 08v v —  — 100 A
Current UHD-433-1 | 45V 0.8V 08V jov — — 100 pA
UHD-533 45y 08vY 08y 100V — — 100 ph
Output VYoltage Vorwn | —55°Cto Ali a5y 2.0V 0y BdmA | —  — 0.5 V
+25°C 45V | 20v 0v | 250mA | — — 07 v
+125°C All 45Y¥ 20V ov 150mA | — — 0.6 ¥
45Y 20V oV 250mA | — — 0.8 ¥
Input Voltage Y — All 45V — — — P — ¥
Vi — All 4.5y s — — — — 0.8 v
Input Current T —_ All 2.0¥ 0.4V 4.5V —_ — —  —800| pA
{Note 2) gy — All 5.5V 24V ov — — — 40 A
5.5V 55V v — — — 1000 | pA
Strobe Input [ — All 55V 04V 45V — — — -—1&]| mA
Current lns _ Al 55V | 24V | OV — | —  — 10 | pA
5.5Y¥ 55V v — — — 1000 | pA
Dicde Leakage I — All 5.0V 5.0V 5.0V Open — — 200 wh
Current {Note 3)
Diede Forward Ve — Al 5.0V av ov 200mA | — 15 175 )
Voltage
Supply Current lecen +25°C All 5.5V av v — — 6.0 15 mA
(Each Gate) loe 25 Al 55V | 50V | 50V | — | — 20 265 | mh
NOTES:
1. All typical vaives at are Vi, = 5.0Y, T, = +25°C.
2. Bxcluding strobe input; each input is tested separately.
3. All diodes tested simultaneously at pin B at rated V.
INPUT VCC=5V CPEN OUTPUT Vg ,
Q o o o N A "'_H t.::ti _______ -
l: s i (WP i 50':% 9326% | "
| ': 0% i__ b _q: 10% Viatt)
1 : tpd ~+-~—-I‘ | Ir-—-é—'pﬂ
: 15pF° : 1 ‘t Vour(y)
: ! ourpUT % 0%
= = = - = 1 TLOAD |
LR R
Dwg. No. A-9135C Dwg. No. A-7900A

*Includes probe and test fixture capacitance.
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SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
MIL-STD-883 Compliant

FEATURES

# TIL, DTL, PMOS, or CMOS Compatible Inputs

@ Peak Output Current to 600 mA

® Transient-Protected Qutputs

® Side-Brazed Hermetic Package

® (er-DIP Hermetic Package

e High-Reliability Screening to MIL-STD-883, Class B
® —55°C to + 125°C Temperature Range

OMPRISED OF SEVEN silicon NPN Darling-

ton power drivers on a common monolithic
substrate, Series ULS-2000H and ULS-2000R ar-
rays drive relays, solenoids, lamps, and other de-
vices in high-reliability military or aerospace
applications with up to 3 A of output current per
package.

These devices are screened to MIL-STD-883,
Class B and are supplied in either the popular ce-
ramic/metal side-brazed 16-pin hermetic package
(suffix *‘H’) or ceramic/glass cer-DIP hermetic pack-
age (suffix ‘R’). Both package styles conform to the
dimensional requirements of MIL-M-38510 and are
rated for operation over the full military temperature
range of —35°C to +125°C. Reverse-bias burn-in
and 100%s high-reliability screening are standard.

The 30 integrated circuits described in this bulletin
permit the circuit designer to select the optimal de-
vice for any application. In addition to the two pack-
age styles, there are five input characteristics, two
output-voltage ratings, and two output-current rat-
ings. The appropriate part for specific applications
can be determined from the Device Part Number
Designation chart. All units have open-coliector out-
puts and on-chip diodes for inductive-load transient
suppression.

Dwg. No. A-9594

Device Part Number Designation

Vezumn 50V 50V 95y
ey 500 mA 600 mA 500 mA
Legic Part Number
G‘E"N‘f{f’s' %‘;{l%"sse ULS-2001* | ULS-2011* | ULS-2021*
WAV | wsame | w2012 | uis-20220
mohns | Us-2003¢ | ULs-2013 | ULS-2023"
oyadst o | uts2006% | uis-zonar | uLs-204°
High-utput | 5 9005+ | uLs-2015* | ULS-2025*

*Complete part number includes a final letter to indicate package
(H = ceramic/metal size-brazed, R = ceramic/glass cer-DIP).
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SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

ABSOLUTE MAXIMUM RATINGS ALLOWABLE PACKAGE POWER DISSIPATION

Output Yoltage, Ve %

(ULS-200X%, ULS-201X*) .. ..o vve i 50V n .

(OLS-202K%) . oo e e 95V '§
Input Voltage, Viy E. \ \'?“‘%_

(ULS-20X2, X3, X4%) ..o 30V 51 N \&

(ULS-20X5%) Lottt e 15Y £ >
Peak Qutput Current, g L

(ULS-200%%, ULS-202X4) oo 500 mA g, 0 %

(ULS2010) ... 600 mA : \
Ground Terminal CUMENt, Ty v vvveere e, 3.0A g N, N
Continuous Input Current, by . ... ...t 25 mA g \\
Power Dissipation, P, 0.5 S

{one Darlington pain) ................. ... ... 10w g \P

{total package) . ... ... ... .o See Graph E Y
Operating Temperature Range, T,. ... ... —55°C 10 +125°C A\
Storage Temperature Range, Ts ... ... ... —65°C 10 +150°C 0 36 760 150

AMBIENT TEMPERATURE IN °C
Twg. No. A-10,884A
PARTIAL SCHEMATICS
ULS-20X1* ULS-20X2* ULS-20X3*
{Each Driver) (Each Driver) (Each Driver)

— o COM —p—oCCM

v 105K

8

Dwg. Na, A-9595 Dwg. No. A-9650 Dwg. No. A-9551
ULS-20X4* ULS-20X5*
(Each Driver) {Each Driver)

*Complete part number in-
——ocCOM —P—eCOM cludes a final letter to indi-
cale package (H = ceramic/
metal side-brazed, R = ce-
ramiciglass cer-DIP).

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

Dwg. No. A-G898A Bwg. No. A-10,228
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SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTOM ARRAYS
e .

SERIES ULS-2000H AND ULS-2000R
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp. Yoltage/Current Fig. | Min. Typ. Max. | Units
Qutput Leakage Current lex Al Vo= 30V 14 e —_ 100 ph
ULs-2002* Yo = 50V, ¥V, =6V 18 — — 500 pA
ULS-2004* Ve = B0V, V, = 1V 18 - — 500 ph
Collector-Emitter Verwm All —55%C | I, = 350mA, |, = 850 ph 2 — 1.6 1.8 ¥
Saturation Voltage lg = 200 mA, i = 350 wh Z — 1.3 1.5 v
o= 100mA L, = 350umh | 2 | — 11 13 y
I = 350 mA, s = 500 wA Z — 1.25 16 ¥
+25°C | | = 200 mA, l; = 350 nA 2 e 1.1 1.3 V
fp = 100 mA, | = 250 wA 2 — 09 1.1 ¥
+125°C | ), = 350 mAf, i, = 500pA | 2 — 16 18 y
le = 200 mA, s = 350 wA 2 e 13 L5 y
lo = 100 mA, | = 250 wA 2 — 1.1 1.3 ¥
Input Current bom ULS-2002* Vo = 17V 3 480 850 1300 phA
ULS-2003* Vo = 385V 3 B50 930 1350 pA
ULS-2004* Vu = 5.0V 3 240 350 500 wA
Vi = 12V 3 650 1000 1430 wA
ULS-2005* V= 3.0V 3 — 1500 2400 pA
liorm, All +125°C| |, = 500 A 4 25 5 — ph
Input Voltage Voo ULS-2002% | ~55°C | Vg = 2.0V, 1, = 300 mA 5 — — 18 ¥
+125°C | Vg = 2.0V, 1, = 300 mA 5 — — 13 ¥
ULS-2003* | —55°C | Ve = 2.0V, I; = 200 mA 5 — — 33 ¥
Ve = 20V, I, = 250 mA 5 — — 3.6 ¥
Yoe = 2.0V, 1, = 300 mA 5 — - 3.9 ¥
+125°C | Ve = 2.0V, 1, = 200 mAT 5 — — 2.4 ¥y
Yoo = 2.0V, 1 = 250 mAt 5 — — 27 Y
Ve = 2.0V, |, = 300 mAt 5 — — 3.0 V
ULS-2004* | —55°C | Ve = 2.0V, 1, = 125 mA 5 . — 6.0 Y
Ve = 2.0V ). = 200 mA 5 — — 8.0 ¥
Ve = 20V 1, = 275 mA ] — — 10 ¥
Ve = 20V, 1, = 350 mA 5 | — — 12 y
+125°C| Ve = 2.0V, ], = 1256 mA 5 — — 5.0 )
Vee = 2.0V, |, = 200 mAT 5 — — 6.0 ¥
Ve = 20V, | = 275 mAt 5 — — 7.0 ¥
Vee = 20V, 1, = 350 mAT 5 — — 8.0 v
ULS-2005% | —55°C | Vg = 2.0V, 1. = 350 mA 5 — — 3.0 v
+125°C| Ve = 20V, 1, = 350 mAT 5 — — 2.4 ¥
D-C Forward Current hee ULS2001* | —=55°C | Ve = 2.0V, |, = 350 mA 2 500 — — —
Transfer Ratio +25°C | Vg = 2.0V, 1, = 350 mA 2 1000 — — —
Turn-On Delay tow All +25°C 8 — 250 1000 ns
Tumn-0ff Delay ton All +25°C 8 — 250 1000 ns
Clamp Diode Leakage I All Vo =50V 6 — — 50 WA
Current
Clamp Diode Forward Y, Afl ir = 350 mAT 7 — 1.7 2.0 ¥
Voltage

*Gomplete part number includes a final letter to indicate package (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP).
Note 1: All Hmits stated apply to the complate Darlington series except as specified for a single device type.

Note 2: The |, CUrrent limit guarantees against partial turn-on of the output.

Note 3: The Vi, voltage limit guarantees a minimum output sink current per the specified test conditions.

+Pulse Test, t, = 1 s, see graph.
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SERIES ULS-2000H AND UIS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

SERIES ULS-2010H AND ULS-2010R
ELECTRICAL CHARACTERISTICS over operating tempercture range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp. Voltage/Current Fig, { Min, Tep.  Max. | Units
Output Leakage Current leex Al Vo= 50V A | — 100 wh
ULS-2012* Yor = B0V, Vy = 6V 18 — — 500 1.}
ULS-2014* Yo = S0V, V=1V 18 — — 500 pA
Collector-Emitter Vosen Al —65C | |, =500mA Iy =1100ph | 2 — 18 2.1 v
Saturation Voltape lo = 350 mA, |; = 850 pA 2 — 16 18 v
l, = 200 mA, I; = 550 pA 2 —_ 13 L5 ¥
l,=50mAlL,=600pA | 2 | — 17 19 v
+25°C | I, = 350 mA, I, = 500 A 2 — 1.25 L6 ¥
I, = 200 mA, |, = 350 pA 2 — 11 13 Ui
+125°C | 1, = 500 mAT, [ =600pA | 2 — 18 2.1 ¥
.= 350 mAt, I, = 500 A | 2 — L6 18 v
I, = 200 mA, Jp = 350 wh 2 — 1.3 L5 v
Input Current [ ULS-2012* Vo =17V 3 430 850 1300 ph
ULs-2013* Vi = 3.85V 3 650 930 1350 ph
ULs-2014* Yo = 5.0V 3 240 350 500 ph
Vo = 12V 3 650 1000 1450 wh
ULS-2015* Vy = 3.0¥ 3 — 1500 2400 ph
ligess All +125°C1 I, = 500 pA 4 25 50 — ph
Input Voltage Yion ULS-2012% | —55°C | Vo = 20V, 1, = 500 mA 5 — — 235 ¥
+125°C| Vo = 20V, |, = 500 mA 5 | —  — 17 y
ULS-2013* | —55°C | Vg = 2.0V, 1 = 250 mA 5 — — 3.6 ¥
Ve = 20V, ;. = 300 mA 5 — — 39 ¥
Ve = 2.0V, 1. = 500 mA 5 — — 6.0 ¥
+125°C| Ve = 2.0V, [, = 250 mAT ] — — 2.1 ¥
Ve =20V .=300mAt | 5 [ — — 38 y
Ve=20V . =50mAt | 5 [ — — 35 v
ULS-2014* | —55°C | Ve = 20V, I, = 275 mA 5 — — 10 ¥
Ve = 20V, |; = 350 mA 5 | —  — 12 ¥
Ve = 20V, 1. = 500 mA 5 — — 17 ¥
L1250 Ve =20V I, =275mAf | 5 | — — 70 v
| Ve = 20V, 1, = 350 mA} 5 —_— — 8.0 ¥
Vo = 20V, | = 500 mAt 5 — — 9.5 ¥
ULS-2015% | —55°C | Vg = 2.0V, E = 350 mA 5 | —  — 30 y
Ve = 20V, [, = 500 mA 5 — — 35 ¥
+125°C| Vg = 2.0V, [, = 350 mAf 5 — — 2.4 ¥
Ve = 2.0V, k= 500 mAt 5 — — 2.6 ¥
D-C Forward Current hee ULS-2011* | —55°C | Vg = 2.0V, I, = 500 mA 2 | 0 29—  — —
Transfer Ratio +25°C | Ve = 2.0V, 1. = 500 mA 2 900 — — —
Turn-On Delay toy Al +25°C 8 — 250 1000 s
Turn-0ff Delay toue All +25°C 8 — 250 1000 ns
Clamp Diode Leakage Ix All V, =50V 6 — — 50 wh
Current
Clamp Diode Forward v Al lp = 350 mAt 7 — 1.7 20 v
Voltage e = 500 mAt 7] — — 25 ¥

*Complete part number includes a final letter to indicate package (H = ceramic/metal side-hrazed, R = ceramic/glass cer-DIP).
Note 1: All limits stated apply to the compiete Darlingtan sgrigs except as specified for a single device type.

Note 2: The l,yr, current limit guarantees against partial turn-on of the cutput.

Note 3: The Yy, voltage limit guarantees a minimum cutput sink current per the specified test conditiens.

FPulse Test, t, = 1 s, see graph.
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SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

#

SERIES ULS-2020H AND ULS-2020R
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol Davices Temp. Voltage/Current Fig. | Min. Typ.  Max | Units
Qutput Leakage Current [ Al Ve = 95V 1A —_ — 100 A
IL3-2022* Vgr = 95V ¥ = BY 1B —- — 500 ph
uLs-2024* 1 25°C | Ve =95V V=1V 1B — — 500 ph
+125°C| Yo = 35V, ¥, = 0.5V 18 — — 500 pA
Collector-Emitter Yotan All —55°C | I, = 350 mA, |y = 850 p.A Z — L6 1.8 v
Saturation Voitage ;= 200 mA, | = 550 pA 2 — 1.3 1.5 y
lo = 100 mA, | = 350 pA 2 — 1.1 1.3 v
I = 350 mA, |, = 500 ph 2 — 1.25 1.6 y
+25°C | |, = 200 mA, ks = 350 pA 2 — 1.1 13 ¥
le = 100 mA, I = 250 pA 2 — 0.9 1.1 ¥y
+125°C | ), = 350 mAt,lp = 500 A | 2 — 16 18 v
I = 200 mA, l; = 350 wA 2 — 13 1.5 v
l, = 100 mA, ls = 250 pA 2 — 11 13 V
Input Current - LLS-2022* Vo = 17V 3 480 850 1300 A
ULS-2023* ¥, = 3.85V 3 650 930 1350 ph
ULS-2024* Yy = 5.0V 3 240 350 500 ph
Y =12V 3 650 1000 1450 A
1ILS-2025% ¥y = 3.0V 3 — 1500 2400 ph
Diary All +125°C| I, = 500 pA 4 20 5 2 — pA
Input Yoltage Vinary ULS-2022* | —55°C | ¥y = 2.0V, 1. = 300 mA 5 — — 18 ¥
+125°C| Ve = 2.0V, |, = 300 mA 5 e — 13 )
ULS-2023* | —55°C | Vo = 2.0V, = 200 mA 8 — — 3.3 ¥
V= 20V, I, = 250 mh 5 | — — 36 v
Ve = 20V, 1. = 300 mA 5 — — 39 v
+125°C | Yo = 2.0V, | = 200 mAT 5 — — 24 y
Y, = 2.0V | = 250 mAt 5 — — 2.7 y
Yo = 2.0V I = 300 mAt 5 — — 3.0 y
ULS-2024* | —55°C | Vo = 20V, I = 120 mA 5 — — 6.0 ¥
Yo = 2.0V, I; = 200 mA 5 — — 3.0 ¥y
Ve = 2.0V, 1, = 275 mA N 10 v
Voo = 2.0V, 1, = 350 mA 5 — — 12 ¥
+125°C | Vo = 2.0V, 1; = 125 mA 5 — — 5.0 ¥
Ve = 20V, 1 = 200 mAT 5 — — 5.0 ¥y
Yo = 2.0V, g = 275 mAf 5 — — 7.0 ¥
Ve = 2.0V, | = 350 mAt 5 — — 8.0 ¥
ULS-2025% | —55°C | Vg = 2.0V 1 = 350 mA 5 — —— 3.0 v
+125°C | Vg = 2.0V, 1, = 350 mAt 5 — — 2.4 ¥
-G Forward Current i ULS2021* | —55°C | Vo = 2.0Y, 1. = 350 mA 2 500 — — —
Transfer Ratio +25°C | Ve = 2.0V, . = 350 mA 2 00 — — —
Turn-On Delay tou All +25°C 2 — 250 1000 ns
Tupn-0ff Delay Teu All +25°C 8 — 250 1000 ns
Clamp Dicde Leakage la All Yo = 95Y 6 — — 50 A
Current
Clamp Diode Forward Vi All [y = 350 mAT 7 —_ L7 2.0 v
Voltage

*Complete part number includes a final latter to indicate package {H = ceramic/metal side-brazed, R = ceramic/glass cer-DIF).
Note 1. All limits stated apply to the complete Darlington series except as specified for a single device type.
Note 2: The s Current limit guarantees against partial tum-on of the output.
Note 3: The Yiye, voltage limit guarantees a minimum output sink current per the spacified test conditions.
tPulse Test, t, = 1 w5, see graph.
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SERIES ULS-2000H AND ULS-Z000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
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SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

¥ +50V
ULS-20%1* 35V
LS-20X2* 13V
ULS-20%3* 5V INPUT + 1008
ULS-20X4* 12V oEnERaTor | | %39 ]
ULS-20X5* 35V PEE:;%;:*Z QUTPUT
500 I 50pF
Vin

Dwg. No. A-13,273

*

Complete part number includes a fina! letter to indicate package.
X = Digit to identily specific device. Specification shewn applies to
50% family of devices with remaining digits as shown.

QUTPUT

Dwg. Na. A-13,272

FIGURE &

COLLECTOR CURRENT COLLECTOR CURRENT
AS A FUNCTION OF SATURATION VOLTAGE AS AFUNCTION OF INPUT CURRENT

5

8

COLLECTOR CURRENT IN mA

600 L
[ 4
7
4
~ [
4
t ot
Z 400 Fy' 4
z s /
'Z':J r' /
2 I" /
v
5 AW
G 200 4
w
E 4
O U4
v ! 4
[ 4
4 MAXIMUM REGUIRED
‘ PUT CURRENT
Pt o ‘l / INPUT CURRE}
0.5 1.0 1.5 2.0 0 200 %00 P
COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS INPUT CURRENT IN pA
Dwg. No, A-9754C Dwg. No, A-10.872R
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SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

SERIES ULS-2000H

PEAK COLLECTOR CURRENT PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE AT +50°C AS A FUNCTION OF DUTY CYCLE AT +75°C

L% 00
g
N S IANASNIAY ~~]
E o0 |RECOMMENDED RAXIAMUM CURRENT wULS-2008H AND ULS-200%H ¥ oo | RECOMMENRED b MUl CURRENT-ULS-200XH AND ULS-2024H
o QR e
z o s [
2 ~ Mo — % \'\\\\.___‘_ R ==
Z \.__- 5l 2 \\_ 4-.\‘-...__._______‘___-_
= 200 ? — 2 -, -
g P o [ = Wy g /7 "--..QE:‘-—-.

= —— P——— ]
g NUMBER OF OUTPUTS, v g NUMBER OF QUTPUTS
£ [Smortameousy ——] i eyl

"% e 0 oy 100 = nlu_'ﬁ ) &0 00
PERCENT DUTY CYCLE PERCENT DUTY CYCLE
Dwg. No. A-10,197B Dwag. No. A-10,1598
PEAK COLLECTOR CURRENT PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE AT +100°C AS A FUNCTION OF DUTY CYCLE AT +125°C
8o L&
3 %
RN N = AN N
Fao .EC_OLAME%I_'MA&H_L_JM%&!ENT- {200k NG uszozen_ L E*‘W _RECDP’;_MENDED MAXIMUM CURRENT-ULS-200XH AND ULS-202XM
o T = ™~ |
-\\\\\\\p\ ~  : V\\\\ N | ke
£ \ ~— Sy S e SMULTANEOUSLY
bt e ] — o 3]
g P S N ST
vt NUMBER OF QUTRUTS — o o] — e ——
& ?ﬁﬁf#’fﬁ's’éﬁsw —/ i 1
s 20 40 &0 80 100 = % 20 4 &0 (] 100
PERCENT DUTY CYCLE PERCENT DUTY CYCLE
Dwg. No. A-10,2008 Dwg. No. A-10,2018

X = digit to identify specific device. Specification or limit shown
applies to family of devices with remaining digits as shown.
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SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
e

SERIES ULS-2000R

PEAK COLLECTOR CURRENT PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE AT +50°C AS A FUNCTION OF DUTY CYCLE AT +75°C
500 00
g ¥
P TS 5 NN
E 400 R_EC_CMM_E_DEQ_\‘\UM C.}JEW:_LS_-_?"R A':P_UL_S-_@_":-.._‘ i E 400 |_RECO AME}_D \D AAXINDM C }_ENEULS_ZDQX\EA_NE ULs-209%R | _ |
g TN "‘\"“1\ ] 3 c N ""*\ -
NeNasVincN SN e
b 3
: e ¢ . A ]
= 200 B o ]
g S g o L s N M
E // 3 Pl R s
v [NUMBER OF GUTPUTS L~ » INUMBER OF CUTRUTS
Pofemene | N e A
- aw%y_ X E] B0 160 o 20 40 &0 80 100
PERCENT DUTY CYCLE PERCENT DUTY CYCLE
Dwg. No. A-10,8838 Dwg. No. A-10,887B
PEAK COLLECTOR CURRENT PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE AT +100°C AS A FUNCTION OF DUTY CYCLE AT +125°C
QU 400 ‘\:_;m
8 5
= ~ t
BN =~ RN
T 400 [RECOMA N@gv_%w__c,u1&R_E.N{_Ls_—z_oq_k_«aw_;&s—_zoairzah,__ £ o0 [RECOMMENDED aximum CURRENT (LS 20008 AN ULS-202XE, _ | _ ]
Z =~ z '\ AN
g \Y\\r\\\*\ . & \&\\\\\ \\--.____
& \\-.. "--..______‘_‘_ E H"'"‘-»..._]_____
g 200 EE‘;L- 3\.,_‘__‘ [ gzm \\& \Q\“H—i?\_“ o S
vt I P— [ o _ 3 b
3 7“‘&:‘%3“‘—-"—" § NUMBER \‘7:-\“'5.“-":"&:"‘
9 N OF ot U lor oursliTs ' T
x CONBUCTING H CONDUCTING _ D —
g o [smuLTaNECUSLY —1— £ [smulTaNEOUSLY
0 20 ) 80 30 100 0 n 40 0 30 100
PERCENT BUTY CYCLE PERCENT DUTY CYCLE
Dy, No. 12,434 Dwg. No. A-12,435

X = digit to identify specific device. Specification or limit shown
applies to family of devices with remaining digits as shown.
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SERIES ULS-2000H AND ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

IHPUT CURRENT [N mA

INFUT CURREINT I mA

INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE

ULS-20X3
2,5
ULS-20X2 //
2,0
7 d “ e
W
o " /
s Dl - H 1 -
‘ e = Z1s —— _—
/ ,—"‘ z ﬁ\’\cﬁ“& b
L & Y
10 e ""vf:;'.- __// g ,-'”” "
! L - e 510 - i
/ e e L £ % L]
.
-
- o k\
LS ot 9,5 X, AREA OF NORMAL
- e
- i\ S
SCHOTTRY TTL
’ 12 14 Il 1 20 7l I 2 ° W0 2.5 4,0 4.4 4,0 A5 3.0 a3 8.0
INPUT YOLTAGE IN YOLTS INPUT YOLTAGE IN VOLTS
Dwg. No. A-1D,226A Dwg. Nc. A-10,224A
ULS-20X5
3.5
3.0
2.5 -
ULS-20X4 W\
2.0) <L .\-'
s 2.0 K
's % S
s AN
o
e z
! ] 5 S
-
/ T(P:.C.'&L- L e %_ 1.0 I
" I, Lounigl IS oy = %, AREA OF NORMAL
=l | et
0.y e - 0.5 P QPERATION WITH
T sl B STANDARD OR
C | SCHOTTKY 1Tt
05 4 1 n 0 o
1.5 2.0 25 30 8,5 4.0

INPUT YOLTAGE IN VOLTS
INPUT VOLTAGE IN VCLIS

Dwy. No. A-10,226A
Dwg. No. A-10,.874A

X = digit to identify specific device. Specification or limit shown
applies to family of devices with remaining digits as shown.
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ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES
MIL-STD-883 Compliant

FEATURES

o TIL, OTL, PMOS, or CMOS Compatible Units

® Transient-Protected Qutputs

® Hermetically Sealed Packages

o High-Refiahility Screening to MIL-STD-883, Class B

NTENDED FOR MILITARY, aerospace, and re-
lated applications, ULS-2064H through ULS-
2077H quad Darlington switches interface between
low-level logic and & variety of peripheral power
loads such as relays, solenoids, de and stepping mo-
tors, multiplexed LED and incandescent displays,
heaters, and similar loads of up o 400 watts (1.25 A
per output, 80V, 12.59% duty cycle, +50°C). The
devices are specified with a minimum output break-
down of 50 volts (35 volts sustaining at 100 mA) or
80 volts (50 volts sustaining), and a saturated output
current specification of 1.25 A.

The ULS-2064/65/68/69H switches are designed
for use with TTL, DTL, Schottky TTL, and 5V
CMOS logic. The ULS-2066/67/70/77H are intended
for use with 6 ¥ to 15V CMOS and PMOS logic.
These devices include integral transient-suppres-
sion diodes for use with inductive loads.

Types ULS-2068H and ULS-2069H incorporate a
pre-driver stage operating from a low-current, 5V

Dwg. No. A-11,028

ULS-2068H-~ULS-2071H

Dwg. Mo. A-11,025

ULS-2064H—ULS-2067H

supply. The pre-driver for the ULS-2070H and
ULS-2071H operates from a low-current, 12 V sup-
ply. The input drive requirements for these devices
are reduced, while stil! allowing the outputs to
switch currentsup to 1.3 A,

The ULS-2074H through ULS-2077H switches
are intended for use in emitter-follower applications.
These circuits are identical with the ULS-2064H
through ULS-2067H except for the uncommitted
emitters and the omission of the suppression diodes.

Reverse-bias burn-in and 100% high-reliability
screening are standard for all side-brazed hermetic

Continued next page

Dwa. No. A-11,027
ULS-2074H—UL5-2077H
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ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

integrated circuits from Sprague Electric Company.
Those devices previously manufactured as the ULS-
2064H through ULS-2077H are now screened to the
additional requirements of MIL-STD-883, Class B,
and are so marked.

These quad Darlington switches are supplied in
16-pin ceramic/metal side-brazed hermetic pack-

ages. On special order, economical ceramic/glass
cer-DIP hermetic packages can be specified by
changing the part number suffix from ‘H’ to ‘R’.
Both package styles conform to the dimensional re-
quirements of MIL-M-38510 and are rated for oper-
ation over the military temperature range of —55°C
to +125°C.

ALLOWABLE PACKAGE POWER DISSIPATION

ABSOLUTE MAXIMUM RATINGS AS A FUNCTION OF TEMPERATURE

at 25°C Free-Air Temperature

for any one driver '5_ ,
{unless otherwise noted) Z

Qutput Voltage, Yogx -« v v v veo v o See Below 5 C"’*r
Output Sustaining Voltage, Vegsuy - - - - - feeeaa See Below z %‘%
Output Current, lyr Note 1) .. vee e e 15 A g’ e
Input Voltage, ¥y (Note 2) . ... ..ottt See Below g, X e,
Input Current, Iy (Note 3). . ......._............ 25 mA ] W/"’\)\
Supply Voltage, Vs (ULS-2068/63H) . ............... oy g3 '

(ULS-2070/71H) .. .. oo 20V g |t \\
Total Package Power Dissipation .............. See Graph 5 2 o
Power Dissipation, B /Output ...................... 22W g %ER e \
Operating Ambient Temperature Range, T, . —55°C to +125°%C § ] “%‘:@4": st,ﬁ‘—‘-—“—
Storage Temperature Range, T, ........ —65°C 1o +150°C . : \u'rlw--:‘.\j

75 50 75 100 125 150

TEMPERATURE IN °C
Dwg. No. A-10,198A

Type Number Voo Max) Vezsig (Min) Yy (Max} Application
ULS-2064H 50V 35V 5V TTL, DTL, Schottky TTL,
ULS-2065H 80y 50V 15¥ and 5 V CMOS
ULS-2066H 50V 35V 0V 6 to 15 V CMOS
ULS-2067H 80V 50V 0V and PMOS

ULS-2068H 50¥ 3HY 15V TIL, DTL, Schottky TTL,
UiS-2069H 80y 50V 15V and 5V CMOS
ULS-2070H 50¥ 35Y Ny Bto 15 ¥ CMOS
ULS-2071H oV 50V 30V and PMOS

ULS-2074H 50V 35y 0V General-Purpose
ULS-2075H 8y 0y GOV

ULS-2076H 50V 15Y v B to 15 V CMOS
ULS-2077H 80V 50V 60 Y and PMOS

Notes:

1. Allowable combinations of output current, number of outputs conducting, and duty cycle are shown on following pages.
2. Inpirt voltage is with reference to the substrate (no connection to any other pins) for the ULS-2074/75/76/77H, reference is ground for all other types.
3. Input current may be limited by maximum allowable input voltage.
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ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

ULS-2064H THROUGH ULS-2067H

PARTIAL SCHEMATIC

%

3K

Dwg. No. A-10.363

US-2064H  _
ULS-2085H T =300

ULS-2066H 5 _
ULS-2067H Rm =3 K2

Dwg, Na. A-11,025

ULS-2068H THROUGH ULS-2071H

PARTIAL SCHEMATIC

3‘@53233 Ri = 2.5 k2, Ry = 900 02 v
Htg:gg;?ﬂ Ry = 116 k2, Ry = 3.4 k) R

3K

Dwg. No. A-10,354 Dwg. No. A-11,028

ULS-2074H THROUGH ULS-2077H

PARTIAL SCHEMATIC

Riny <

|

t

|
A

1

|

]

1
e

SUB
Dwg. No. A-1D,355

ULS-201H & _
ULS2075H Fw =338

US207H n _
S o0rH R =3 K2

Dwg. Ne. A-11,027
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ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

ULS-2064H THROUGH ULS-2067H

ELECTRICAL CHARACTERISTICS over operating femperature range (vnless otherwise noted)

Applicable Test Conditions Limits

Characteristic Symbol Devices Temp. Electrical Conditions Fig. | Min.  Max.  Units
Qutput Leakage Current le ULS-2064/56H Vee= 00V 1 — 500 WA
ULS-2065/67H Yoo = 80V 1 500 ph

Cutput Sustaining Yoltage Vorou | ULS-2064/86H I, = 100 mA, Vyy = 0.4V Y4 — Y

ULS-2065/67H lg = 100 mA Yy = 04V 2 — ¥y

Collector-Emitter Voren Al —55°C | |, = 500mA, I, = L1 mA 3 — 135 v

Saturation Voltage |, =750mA, |, = 1L.7mA 3 . 1.55 vV

l, = LOA, I, = 2.25 mA 3 — 175 y

l. = 12541, = 375 mA 3 — 1.85 Yy

+25°C | I, = 500 mA |y = 625 KA 3 — 1.20 V

ip = 750 mA, lg = 935 pA 3 o 135 ¥

. = 1.0A s = L25mA 3 — 1.55 ¥

= L25A I; = 20mA 3 — 1.75 Yy

+125°C | I; = 500 mA, l; = 625 WA 3 — 1.35 ¥

| = 750 mA, lg = 935 pA 3 — 1.8 ¥

e = L0A I; = L25mA 3 — 1.75 vV

g = 125A |z = 2.0mA 3 — 1.85 V

Input Current oy UILS-2064/65H Y= 24Y 1 — 43 mA
Yy = 3.75¥ 4 — 9.6 mA

ULS-2066/67H Y = 5.0V 4 — 1.8 nA

Yo = 12V 4 — 5.2 mA

Input Voltage Vi ULS-2064/65H | —55°C | Vp = 20V, I, = 1.0A 5 — 3.1 ¥

+25C | Ve = 20V, 1, = 1.0A 5 | — 2D y

ULS-2066/67H | —55°C | Ve = 2.0V, 1, = 1.OA 5 — 11.5 V

+25°0 1 Ve =20V, 1. = 1.0A 5 s 6.5 ¥

Turn-On Delay t Al +25°C 3 [ — 1.0 s
Turn-Off Delay by Al +25°C 9 — 15 L8
Clamp Diode Leakage Current | 1y ULS-2064/66H Yp = 50V 6 — 100 ph
ULS-2065/67H V, = 80V 6 — 100 ph

Clamp Diode Forward Voltage Ve Al = 125A 7 — 2.1 V

630




ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

ULS-2068H THROUGH ULS-2071H

ELECTRICAL CHARACTERISTICS over operating temperature range,
V; = 5.0V (ULS-2068/69H) or V; = 12V (ULS-2070/71H), (unless otherwise nofed)

Applicable Test Conditicns Limits
Characteristic Symhol Devices Temp. Electrical Conditions Fig. | Min. Max. | Units
Qutput Leakage Current [ ULS-2068/70H | Ve = 50V 1 — 500 WA
ULS-2069/71K Vi = 80V 1 — 500 wh
Output Sustaining Voltage Vasun ULS-2068/70H lo=100mA V, = 0.4V 2 3/ — v
1LS-2069/71H le = 100 mA ¥, = 0.4Y¥ ? 50 —
Collector-Emitter Vopom ULS-2068/69H - 55°C l, = 500 mA ¥, = 3.2V 3 — 13
Saturation Yoltage lo = 750 mA, ¥y = 3.2V 3 | 155
lo= LOAV, =32V 3 — 175
lo = 1258V, =32V 3 — 1%
+25°C l, = 500 mA, ¥, = 2.9 3 — 120
|, = 750 mA, ¥, = 2.9V 3| — 13
lp=10AV, =23V 3 — 15
lp = 1264V, = 2.8V 3 — 175
+125°C I, = 500 mA ¥,y = 2.8Y 3 — 135
I, = 750 mA, ¥, = 2.8Y 3 — 155
I, =10AVY, =28V 3 — 175
I, = 1254 V= 28Y 3 — 1%
ULS-2070/71H —55°C I, = 500 mA, ¥, = 5.5V 3 — 13
l, =750 mA, ¥, = 5.5V 3 — 155
l= 1OAV, = 5.5Y 1] — 11
I, = 1254 ¥, =55Y 3 — 185
+25°C l, =500mA, ¥, =51Y 3 — 12
lo =750 mA, YV, =51V 3 - 135
l.=10AY, =581V 3 — 155
lg=125A Y, =51Y 3 — 175
+125°C . = 500 mA, ¥, = 5.0V 3 — 135
l. = 750mA,V, =50V 3 — 15
o= 104Y, =50V 3 — L7
l, = 1254V, =50V 3 — 185
Input Current mams ULS-2068/63H —55°¢ V=32V 4 — 600
+25°C Yy = 275V 4 — b5
+125°C Vy = 275V 4 — 850
V=375V 4 — 1400
ULS-2070/71H | —55°Cto +25°C | ¥, = 5.0V 4 — 400
¥, = 12V 4 | — 1950
+125°C Yy =50V 4 — 800
V, = 12V 4 | — 1600
Input Voltage Viars ULS-2068/89H —55°C Vo = 20V, [, =104 5 — 32
+25% Vo = 2.0V, 1, = 104 5 | — 275
1JLS-2070/71H —55°C Yo =20V, 1, =104 5 — 50 y
+25°C Ve = 20V, 1, = 104 5 — 50 y
Supply Current s ULS-2068/69H l, = 500 mA, v, = 3.2Y¥ 8 — 60 mA
UL8-2070/71H —55°Cto +25°C | |, = 500 mA, Vi, = 5.0V 8 — 45 mA
—125°¢ l, = 500 mA, ¥, = 5.0V 8 — 60 mA
Turn-0n Delay | All +25° 9 — 1.0 s
Turn-0ff Delay Loy All +25°C % — 1.5 WS
Clamp Diode Leakage Current s ULS-2068/70H Yo =50V 6 - 100 pA
ULS-2069/7 1H ¥, =80V 8 — 100 puh
Clamp Diode Forward Voltage Ve All lf=125A 7 — 2.1 y




ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

ULS-2074H THROUGH ULS-2077H

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions Limits

Characteristic Symbol Devices Temp. Electrical Conditions Fig. | Min. Max.  Units
Qutput Leakage Currant leex ULS-2074/76H Y= 50V 1 — 500 ph
ULS-2075/77H Ve = 80V 1 500 phA

Qutput Sustaining Yoltage Veews | ULS-2074/76H o = 100 mA Viy = 04V 2 — y
ULS-207%/77H lg = 100mA ¥y = 0.4V 2 — ¥

Collector-Emitter Veesin All —55°C | ;=500mA = 11mA 3 — 1.35 v
Saturation Voltage o= 750mA |, = L7 mA 3 _ 1.55 vV
lg=1.0A1 = 225 mA 3 — 1.75 ¥y

lp= 12548 1; = 375 mA 3 — 1.95 y

+28°C | I = 500mA |z = 625 uA 3 — 1.20 ¥

lp = 750mA |; = 535 pA 3 — 1.35 yV

l. = LOA |, = 1.25 mé 3 | — 185 ] v

le=125A1; = 20 mA 3 — 1.75 ¥

+125°C | |, = 500 mA I, = 625 pA 3 — 1.35 ¥

le=750mA [z = 835 uh 3 — 1.55 ¥

le=10A1=125mA 3 — 175 ¥

lg = 12541 = 2.0 mA 3 — 1.95

Input Current lion ULS-2074/75H V=24V 4 — 43 mA
Y = 375V 4 — 9.6 mA

ULS-2076/77H ¥y = 5.0V 4 — 18 mA

Yo =12V 4 — 5.2 mA

Input Voltage Yoo ULS-2074/75H | —55°C | Ve = 20V, 1. = L.OA 5 — 3.1 ¥

+25°C | Ve =20V, 1. = 10A 5 — 2.0 Vv

ULS-2076/77H | —55°C | Ve = 20V, I, = L.OA 5 —_ 115 V

+25°C | Ve = 20V, = 1L.OA 5 — B.5 ¥

Turn-On Delay [ All +25°C 9 — 1.0 WS
Turn-0ff Delay tuw All +25°C 5 — 15 LS

632



ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

TEST FIGURES

OPEN  Ver OPEN OFER
|
opEN | e I\‘ '\‘
a ¥,
N T Ie 's
Dwg. No. A-6729A l % "
Dwg. No. A-10,350 Dwg. No. A-10,349
Figure 1 Figure 2 Figure 3
OPEN OPEN g

o OPEN )
Ic N D 1
Vin Yee Dwg. No, A-8735A

J_ Dwg. No. A-§732
Figuro 4 Dwg. No. A-9734A ngr. '3
Figure 5
IF
[ ® ®
CPEN >
Dwg. No. A9736
Figure 7
Dwg. No. A-10,351
Figure 8

NOTE: Diodes not applicable to Types ULS-2074H through ULS-2077H.
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ULS-2064H THROUGH ULS-2077H
1.25A QUAD DARLINGTON SWITCHES

COLLECTOR CURRENT
AS A FUNCTION OF INPUT CURRENT

OFEN #35 Y

|
ULS-2044H - LILS-2067H
ULS-2074H - ULS-2TH

PULSE 28R/ 5w s
i
.= 10%

150F B ) \.f?“ #:&_
Dwg. No, A-13,247 % [ / L
Vin %
ULS-2064/65/68/69/74/75H 2.4V :
ULS-2066/67/70/71/76/77TH 5.0V g //,

o

L

I

o "l"

i) 4 LRy T
TNPUT CURRENT IN MILLIAMPERES = 1)y

Dwg. No. A-11,030

QUTPUT

50%

Dwg. No. A-13,248

Figure 9

INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE
14 / 7

12
ULS-2064/65H /
ULS-2074f75H uts-z%eﬁm
19 {Emitters Grounded} / , ULS-2076/7TH >

Z
N
4 z
H £
z 8 T4 P
= L /
= : i
: " : y -
= 5 -
g ¢ £ // —& e
s = -
o -
: | T e
4 £ H o~ ,—“'“ TR, ="
AREA OF NORMAL + ey =
GPERATION WITH L | e
STANDARD Ok o | i
2 7 LOWRSPEED TTL e -
9 5
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 s s 7 2 ? 0 1 12

INPUT YOLTAGE = v,
INPUT VOLTAGE - VWN Dwg. MNo. A-11,035 "
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ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

PEAK ALLOWABLE. COLLECTOR CURRENT N AMPERES AT Tp = 50°C

PEAK ALOWABLE COLLECTOR CURRENT TN AMPERES AT T, - 75°C

ALLOWABLE PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE

ATT, = +50°C

ABSQLUTE MaX MM CLI

NN )

RENT -

\Q

0.7 \ \ [ —
0.55 = P \“-.
NLMBER OF OLTRU —
C(LSNDUCT\NG SIML LTANECUSL \‘\"—h
\
a.
e 10 an K a0

0,50

0.23

&
PER CENT DUTY CYCL

ATT, = +75°C

3

Dwg. No. A-11,031

ABSOLUTE mMAXIMUM C

WAL N

URRENT

\\\\ ~

/

\\\
\
~

N
N
L

~

o —]

P} e,
NUMBER QF QUTPUTS A \““______ —
CONDUSTING SIMULTAMEQUSLY P — g

PER CENT DUTY CYCLE

6] ] s To!
Dwg. No. A-11,032




U1S-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

100°C

PEAK ALLOWABLE COLLECTOR CURRENT iN AMPERES AT Tpa

1.50

1.25

0.75

0.50

0.25

ALLOWABLE PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE

AT T, = +100°C

ABSOLUTE MAXIMUM Cl
ECLUTE MARIMUM O

WRRENT _

P
/
A
-

Q\

/A

3 Mo, \-—_;
\ ‘\\
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CONDUCTING SIMILTANEQUSLY e, [ —
—
10 % 3 g %0 2 70 a0 %0 00

PER CENT DUTY CYCLE
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SERIES ULS-2800H AND ULS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

X

SERIES ULS-2800H AND ULS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
MIL-STD-883 Compliant

FEATURES

o TIL, DTL, PMOS, or CMOS Compatible Inputs

® Peak Output Current to 600 mé

@ Transieni-Protected Cutputs

® Side-Brazed Hermetic Package

® Cei-DIP Hermetic Package

® High-Reliability Screening to MIL-STD-883, Class B
® —55°Cto + 125°C Temperature Range

ESIGNED TO SERVE as interface between
low-level logic circuitry and high-power loads,
Series ULS-2800H and ULS-2800R arrays consist
of eight silicon NPN Darlington power drivers on a
common monclithic substrate. They are ideally
suited to driving relays, solenoids, lamps, and other
devices in high-reliability military or aerospace ap-
plications with up to 3 A output current per package.

These devices are screened to MIL-STD-883,

Dwg. No. A-10,322

Device Part Numher Designation

Class B and are supplied in either the popular ce- Voma 50V 50V 85y
ramic/metal side-brazed 18-pin hermetic package Looenn 500 mA 500 mA 500 mA
(suffix ‘H") or ceramic/glass cer-DIP hermetic pack- Logic Part Number
age (suffix ‘R’). Both package styles conform to the
dimensional requirements of MIL-M-38510 and are G%ﬁéasl %UIJ]%DSSE ULS-2801* | ULS-2811* | ULS-2821%
rated for operation over the full military temperature -
range of —355°C to +125°C. Reverse-bias burn-in RV uss0zr | Us-2812¢ | ULS-2822°
and 100% high-reliability screening are standard. 5y

The 30 integrated circuits described in this bulletin TTL, CMOS ULS-2803* | ULS-2813" | ULS-2823*
permit the circuit designer to select the optimal de- _
vice for any application. In addition to the two pack- CMgS%E;’mDS ULS-2804* | ULS-2814% | ULS-2824"
age styles, there are five input characteristics, two ioh-
output-veltage ratings, and two output-current rat- nghﬁﬁtput ULS-2805* | ULS-2815% | ULS-28257

ings. The appropriate part for specific applications
can be determined from the Device Part Number
Designation chart. All units have open-collector out-
puts and on-chip diodes for inductive-load transient
suppression.

*Complete-part number includes a fina! letter to indicate package
{H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP)




SERIES ULS-2800H AND ULS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

ABSOLUTE MAXIMUM RATINGS ALLOWABLE PACKAGE POWER DISSIPATION
Qutput Voltage, Ve 2.5
(ULS-2804% ULS-281X™) ... oo 50V
(ULS-2820 ) . e 95V Py
Input Yoltage, Vi - \
(ULS-28X2, X3, X4%) .o 30V Z 20 N
(ULS- 280 e 15Y ; \m
Peak Output Current, |y, Z 1 0/
(ULS-280%*, ULS-282X™) .. ... ... et 500 mA 8 “?;% ""_‘.,‘
(ULS-281%%) ... e 600 mA § 1.5 ‘f-& ‘e
Ground Terminal Current, lay o0 oo oo e 304 2 Zp 7
Continuous Input Current, Ly .. .. .ot 25 mA & % ?rg
Power Dissipation, P, < o\ W%
(one Derlington pair) .. ...............o... LOW 8 2N\
(total package) ...... ... See Graph N \
Cperating Temperature Range, T,. ... .. .. —55°Cto +125°C -3 v
Storage Temperature Range, Ty .. ..... .. —65°C to +150°C 2 \\
1y q
3 N,
ASY
N\
0 50 100 \50
AMBIENT TEMPERATURE IN °C
Dwg. No. A-10,879A
PARTIAL SCHEMATICS
U1s-28X1* ULS-28X2* ULS-28X3*
(Each Driver) {Euch Driver) {Each Driver}
P —o COM
x
Dwg. No. A-85650 Dwg. No. A-9651
Dwg. No, A-8595
ULS-28X4* ULS-28X5* *Complete part number in-
(Fach Driver) (Bach Driver) cludes a final letter 1o indi-
N cate package (H = ceramic/
con P—otm metal side-brazed, R = ce-
T 1. 05K boe ramic/glass cer-DIP).
! o ; X = digit to identify specific
i i device. Specification or timit
: ) shown applies to family of
; : : devices with remaining digits
""""""""" I R - as shown.

Dwy. Ne, A-2888A
Dwg. No. A-10,228

6—38

m -



SERIES ULS-2800H AND ULS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

SERIES ULS-2800H AND ULS-2800R
ELECTRICAL CHARACTERISTICS over operating femperature range (unless otherwise noted)

Applicable Test Cenditions Limits
Characteristic Symbol Devices Temp. Voltage/Current Fig. | Min. Typ. Max. Units
Output Leakage Current l g A Vee=50¥ 1A — — 100 A
ULS-2802* Ve =50V, ¥ = 6V 1B — — 500 ph
ULS-2804* Ve = B0V, V=1V 1B — — 500 pA
Collector-Emitter Voo Al —55°C | lo = 350 mA, |, = 850 pA 2 —_ 16 18 v
Saturation Voltage |, = 200 mA, |, = 550 wA 2 — 1.3 1.5 v
le = 100 mA, |; = 350 WA 2 — 1.1 1.3 y
le = 350 mA, |y = 500 pA 2 —_ 1.2% LB ¥
+25°C | g = 200 mA, | = 350 pA 2 — 1.1 1.3 v
le = 100mA, |, = 250 wh 2 — 0.9 1.1 ¥
+125°C | I = 350 mAt, 1, = 500 A | 2 — 16 18 v
le = 200 mA, | = 350 pnh 2 — 1.3 15 ¥
le = 100 m&, Iz = 250 A 2 — 1.1 1.3 y
Input Current [ ULS-2802* V=17V 3 480 850 1300 ph
ULS-2803* Vo = 3.85V 3 650 930 1350 pA
ULS-2804* Vi = 5.0V 3 240 350 500 pA
Vo =12V 3 650 1000 1450 A
ULS-2805* Vg = 3.0V 3 — 1500 2400 pA
o, All +125°C| I, = 500 wA 4 25 50  — pA
Input Yoltage Vivoro ULS-2802* | —55°C | Ve = 2.0V, I = 300 mA 5 — — 18 )
+125°C| Ve = 2.0V, I, = 300 mA ] — e 13 v
ULS-2803* | ~B55°C | Ve = 2.0V, |, = 200 mA 5 — — 13 ¥
Ve = 20V, |, = 250 mA 5 — — 36 v
Ve = 20V, 1, = 300 mA 5 — — 19 v
+125°C| Ve = 20V, ], = 200 mAt 5 — — 2.4 v
Ve = 20V, |, = 250 mAt h — — 2.7 ¥
Ve =20V, ,=300mAt | 5§ | — — 3D y
ULS-2804* | —55°G | Ve = 2.0V, 1, = 125 mA 5| ~—~ — B0 ¥
Ve = 20V, 1, = 200 mA 5 — - 4.0 v
Ve = 20V, |, = 275 mA 5 | —  — 10 y
Ve = 20V, 1, = 350 mA 5 — —_ 12 ]
+125°C | Wy = 20V, |, = 125mA 5 — — 5.0 ¥
V=20V, =200mdt | 5 | — — 60 y
Ve=20V L, =25mAt | 5 | — — 70 y
Yo = 2.0V . = 350 mAt 5 — — 3.0 1)
ULS-2805* | —55°C | Ve = 2.0V, I, = 350 mA 5 — — 3.0 ¥
+126°C| Vi = 20V, 1, = 350 mAt 5 — — 24 1)
D-C Forward Current heg ULS2801* | ~55°C | Vo = 2.0V, I = 350 mA 2 5000 — — —
Transfer Ratio _ +25°C | Ve = 2.0V, ), = 350 mA 2 | 1o — — —
Turn-On Delay T Al +25°C 8 — 250 1000 ns
Turn-Off Delay toy Alt +25°C 8 — 250 1000 ns
Ciamp Diode Leakage k All V=80V 6 — — 50 v}
Current
Clamp Diode Forward ¥, All lr = 350 mAt 7 — 17 20 )
Valtage

*Comnlete part number includes a final letter to indicate package tH = ceramic/metal side-brazed, R = ceramic/glass cer-DIF).
Note 1: All limits stated apply to the complete Darfington series except as specified for a single device type.

Note 2: The |y current limit guarantees against partial turn-on of the eutput.

Note 3: The Vg, voltage limit guarantees a minimum output sink current per the specified test conditions.

Pulse Test, t, = 1 ps, sse graph.
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SERIES ULS-2800H AND LILS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
[GSS———————————————— N

SERIES ULS-2810H AND ULS-2810R
ELECTRICAL CHARACTERISTICS over operating femperature range (unless otherwise noted)

Applicable Test Conditions Limits
Gharacteristie Symbal Devices Temp. Volfage/Current Fig. | Min.  Typ.  Max. | Units
Output Leakage Current o All Vo= 50V 1A —_ — 100 A
LLS-2812* Ve = 50V Vy = 6V 1B — — 500 ph
LLS-2814* Ve = 50V, Vyy = 1V 1B —_— — 500 ph
Collector-Emitter Yeesan All —55°C | | = 500mA, |, = 1100pA | 2 — 1.8 2.1 y
Saturation Voltage o = 350 mA, |; = 850 wA 2 — 18 18 i
I, = 200 mA, Iz = 550 wA 2 — 1.3 1.5 )
I = 500 mA, I = 600 pA 2 — 1.7 19 v
+25°C | |; = 350 mA, I = 300 pé 2 — 1.25 L6 ¥
I = 200 mA, l; = 350 pA 2 — 1.1 13 ¥y
+125°C | | = 500 mAf, |, = 600 pA | 2 — 18 2.1 ¥
| = 350 mAf,l; = 500pd | 2 — 16 18 ¥
l. = 200mA, l; = 350 pA 2 — 13 15 ¥
Input Current oy ULS-2812* V= 17V 3 480 850 1300
LLS-2813* Yy = 385V 3 650 930 1350 pA
LLS-2814* Y, = b0V 3 240 350 500 pA
Yy = 12V 3 6350 1000 1450 A
LLS-2815* Vo = 3.0V 3 — 1500 2400 ph
Iyoers Al +125°C| I, = 500 pA 4 25 50— pA
Input Yaltage Yo ULS-2812% | —55°C | Ve = 2.0V, 1. = 500 mA 9 — — 23.5 v
+125°C | Vg = 2.0V, ), = 500 mA 5 — — 17 ¥
ULS-2013* | —55°C | Ve = 2.0V, 1, = 250 mA 5 — — 3.6 ¥
Ve = 2.0V, 1. = 300 mA 5 — -— 3.8 ¥
Ve = 2.0V, 1, = 500 mA 5 — — 6.0 y
+125°C | Ve = 2.0V, | = 250 mAt 5 — — 2.7 ¥
= 2.0V, . = 300 mAt 5 — — 3.0 v
Vo = 20V, =500mat | 5 | — — 35 y
ULS-2814* | —55°C | Ve = 20V, 1. = 275 mA 5 — — 10 v
Ve = 20V, 1, = 350 mA 5 — — 12 v
Ve = 20V, 1. = 500 mA 5 — —_ 17 v
+125°C| Vg = 2.0V |, = 275 mAtT 5 — — 7.0 v
Vor = 2.0V, |, = 350 mAt 5 — — 8.0 ¥
V. = 2.0V |, = 500 mAt 5 — — 9.5 y
ULS-2815% | —55°C | Vg = 2.0V, 1, = 350 mA 5 | -~ — 30 v
Ve = 2.0V, I, = 500 mA 5 | —  — a5 v
+125°C | Y = 2.0V, |, = 350 mAt 5 — — 24 v
Yor = 2.0V, |, = 500 mAt 5 - — 2.6 v
D-C Forward Current Nee ULS-2811* | —55°C | V. = 2.0V, 1. = 500 mA 2 450 — — —
Transfer Ratio +25°C | Ve = 2.0V, |, = 500 mA 2 900 — — —
Turn-On Delay Touy All + 25°C 8 — 250 1000 ns
Turn-0ff Delay To All +25°C ] — 250 1000 ns
Clamp Diode Leakage Ix All V, =50V 6 — — 50 h
Current
Clamp Diode Forward Y All I, = 350 mAt 7 — 1.7 2.0 V
Voltage le = 500 mAt 7 — — 2.5 v

*Complete part number includes a final letter to indicate package (H = ceramie/metal side-brazed, R = ceramic/glass cer-DIP).
Note 1: All limits statad apply to the complete Datlington series except as specified for a single device iype.

Note 2: The lyqr current limit guarantees against partial tum-an of the output.

Mote 3: The Vg voltage {imit guarantees 2 minimum output sink current per the specified test conditiens.

Pulse Test, £, = 1 s, see graph.
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SERIES ULS-2800H AND ULS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

SERIES ULS-2820H AND ULS.2820R
ELECTRICAL CHARACTERISTICS over operating iemperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbal Devices Temp. Voltage/Currant Fig. | Min.  Typ.  Max. | Units
Output Leakage Current loex Al Ve = 95V 1A — — 100 pA
[L8-2822* Ve = 95V, Yy =6V 18 — — 500 pA
ULS-2824* | 25°C | Vg = BV, V=1V 1B — — 500 pd
+125°C| Ve = 35V, V=05V 1B — — 500 ph
Collector-Emitter Versn Al —55°C | I, = 350 mA, I, = 850 pA 2 — 1.6 18 Vv
Saturation Voltage ;= 200 mA, 1, = 550 A 2 —_ 13 1.5 ¥
o = 100mA, |, = 350 pA 2 — 11 13 v
fy=350mhl, =500ph | 2 | — 125 1§ v
+25°C | [, = 200 mA, | = 350 pA 2 — 11 13 ¥
o= 100 mh } = 250 pA 2 — 0.9 11 ¥
+125°C | I, = 350 mAT, s = S00 whA | 2 — 1.6 138 ¥
l,=200mA G, =350ph | 2 | — 13 15 v
o= 100 mA I = 250 ph 2 — 11 1.3 ¥
Input Current o L3-2822* Yo =17V 3 480 850 1300 ph
ULS-2823* Yo = 3.85V 3 650 930 1350 ph
ULS-2824* Vi = 5.0V 3 240 350 500 wA
¥y = 12V 3 650 1000 1430 pd
LILS-2825* Yy = 3.0V 3 — 15G0 2400 ph
lgore: All +125°C| |, = 500 A 4 20 50 — wA
Input Voltage | — ULS-2822* | —55°C | ¥, = 2.0V, |, = 300 mA 5 — — 18 V
+125°C | ¥ = 2.0V, 1 = 300 mA 5 — — 13 V
ULS-2823* | —55°C | Vg = 2.0V, 1, = 200 mA 5 — — 3.3 ¥
Yo = 2.0V, . = 250 mA 5 — — 3.6 ¥
Vi = 2.0V, I, = 300mA 5 ] — — 33 v
+125°C| Ve = 2.0V, I, = 200 mAT 5 — — 2.4 V
Yo = 2.0V, |, = 250 mAT 5 — — 2.7 ¥
Ve = 2.0V ). = 300 mAt 5 — - 3.0 ¥
ULS-2824* | —35°C | Ve = 2.0V, 1. = 125mA 5 — — 6.0 ¥
Ve = 2.0V, |, = 200 mA 5 1 — — 8D v
Ve = 2.0V, |; = 275 mA s | — — 10 v
Voe = 2.0V, 1. = 350 mA 5 — — 12 ¥
+125°C| Ve = 2.0V, 1. = 125mA 5 — — 5.0 ¥
V=20V I, =200mAt | 5 | — — B v
Ve =20Vl =25mAf [ 5 | — — 70 v
V. = 2.0V |, = 350 mAT 3 — — 8.0 ¥
ULS-2825% [ —55°C | Ve = 2.0V, . = 350 mA 5 — — 3.0 ¥V
+125°C | Vg = 2.0V, 1, = 350 mAT 5 — — 24 y
D-C Forward Current hee ULS2821* | —55°C | Ve = 2.0V, I, = 350 mA 2 ) — — —
Transfer Ratio +25°C 1 Ve = 20V, | = 350 mA i 1000 — — —
Turn-On Delay tou All +25°C 8§ — 250 1000 ns
Turn-Off Delay tows All +25°C 8 — 250 1600 ns
Glamp Diode Leakage lq all Va=95V 6 — — a0 WA
Current
Clamp Diode Forward ' All le = 350 mAt 7 — 1.7 2.0 v
Yoltage

*Complete part number includes a final letter to indicate package (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP).
Note L: All fimits stated apply to the completa Darlington series except as specified for a single device type.

Note 2: Tha |yqm current limit guarantees against partial turn-on of the output.

Note 3: The Vi, voltage iimit guarantees a minimum output sink current per the specified test conditions.

tPulse Test, t, = 1 ps, see graph. 6—al



SERIES ULS-2800H AND ULS-2300R

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

TEST FIGURES

QPFEN

Dwg. No. A-5781

FIGURE 2

QPEN

Dwg, No, A-S734A.

FIGURE 5

OPEN  Vee ortN Vo

S 1 T
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z

afp——alt}

Dwg, No. A-§7294. = Dwg. No. A-9730A

FIGURE 1A FIGURE 1B

QPEN

= Dwg. No, A-a732

FIGURE 3 FIGURE 4

l FO®

OPEN !/

Dwg, Na, A-9736
Cwg, No. A-9735A

FIGURE 6 FIGURE 7
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CCLLECTOR CURREMT IN mA

SERIES ULS-2800H AND ULS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS

Vir|
ULS-28X1* 35V v
ULS-28%2* 13¥
ULS-28K3* 35V eUT |
S Y 10082
ULS-284s* 12V sehse | Taag 1
ULS-28%5 35y ng -15% 5/:42 SUTPUT
508 I 50pF
¥in

‘ 50% Dwg. No. A13,273

*

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.

QUTPUT

Dwg. No. A-13,272

FIGURE 8

COLLECTOR CURRENT COLLECTOR CURRENT
AS A FUNCTION OF SATURATION VOLTAGE AS A FUNCTION OF INPUT CURRENT
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Dwg, No, A-97540 Dwg. No. A-10.872B
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SERIES ULS-2800H AND ULS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
{0t
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PEAK COLLECTOR CURRENT IN mA AT +100°C

SERIES ULS-2800H

PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE AT +50°C
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X = digit to identify specific device. Specification or limit shown
applies to family of devices with remaining digits as shown.
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PEAK COLLECTOR CURRENT IN mA AT +50°%C
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SERIES ULS-2800H AND ULS-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
B

PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE AT +75°C

ECOMMENDED MAXI,

~

MUM CURRENT - LILS-2

R XRAND UL Z8XR L ]
— Q \\r -._zm\
|
e . 3
o[ ——
iy - S e
i g i T
¢ gy iy g L i
/ ==
NUMEBER OF OUTPUTS
CONDUCTING '
SIMULTANEQUSLY —

20

40 &0
PERCENT DUTY CYLLE

B 100

Dwg. No, A-10.871A

PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE AT +125°C

W\
RECOMPMENDED MAXIMUM CURRENT - | L5-28XR AN ULS-282XR
\\\\‘ \ : \
\\.\‘\\ 2 \
\\\\\\\\ 3\\\ T
") \\"5 C —
\:"; A \\Q&\\\
o out ; ———
F TPUTS - B s S, e
CONDUCTING _/ r—-—
SEMULTANEOUSLY
4] 20 40 [l 80 109

PERCEMT DUTY CYCLE

X

digit to identify specific device. Specification or limit shown
applies to family of devices with remaining digits as shown.
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SERIES ULS-2800H AND ULS-2800R

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON ARRAYS
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X = digit to identify specific device. Specification or limit shown
applies to family of devices with remaining digits as shown.
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UDS5-2933H AND UDS-2934H
HERMETIC 3-CHANNEL HALF-BRIDGE MOTOR DRIVERS

M

UDS-2933H AND UDS-2934H
HERMETIC 3-CHANNEL HALF-BRIDGE MOTOR DRIVERS
MIL-STD-883 Compliant

FEATURES

o Qutput Currentsto 1A

& (Qutput Voltageto 30V

& Low Output-Saturation Voltage

& Transient-Protected Outputs

e Tri-State Outputs

# TTL or CMOS Compatible Inputs

® High-Reliability Screening to MIL-STD-883,
Class B

Developed for use in 3-phase brushless de
motor applications, the UDS-2833H and UDS-
2934H half-bridge drivers provide output capa-
bilities to 0.6 A and 30 V. Saturated drivers pro-
vide for low output voltage drops at maximum
rated current.

The two devices differ only in input logic and
supply levels: the UDS-2933H is compatible with
TTL and 5V CMOS; the UDS-2934H is used with
12V CMOS. An ENABLE input controls the source
drivers and can be used for PWM operation. The
chopper drive mode is characterized by low load
power dissipation levels and maximum effi-
ciency. Both ground clamp and flyback dicdes
for each output are provided.

Under normal operating conditions, the UDS-
2933H and UDS-2934H will drive one pair of
motor windings (1 source and 1 sink ON) contin-
uously at 250 mA and an ambient temperature of
+98°C or +73°C respectively.

Both devices are supplied in glass/metal side-
brazed 16-pin hermetic packages conforming to
the dimensional requirements of MIL-M-38510.
They are rated for operation over a temperature
range of —55°C to +125°C. Monolithic construc-
tion enables cost-effective and reliable systems

SOURCE,

10 | ENABLE

SOURCEg

SOURCE g Veal 9 ] MOTCR SUPPLY

* = §INK OUTPUT
+ = SQURCE OUTPUT

Dwg. No. A-13,058

design. Reverse-bias burn-in and 100% high-
reliability screening to MIL-STD-883, Class B, are
standard.

ABSOLUTE MAXIMUM RATINGS
at 4 25°C Free-Air Temperature

Motor Supply Voltage Range, Vag ... ........... 30V
Logic Supply Yoltage Range, Yo,
(UDS-2933HY. ................. 45Vip7.0V
(UDS-2934H). .................. 10Vio 15V
Logic Input Voltage, Vi ....... ..ol Vg
Output Current, loyr +ovov oo +0.6A
Package Power Dissipation, Py ... .........SeeGraph

Operating Temperature Range, T, ... —55°Cto +125°C
Storage Temperature Range, T, .... —65°Cto +150°C

NOTE: Output current rating will be limited by ambient ternper-
ature, number of outputs conducting, duty cycle, air flow, and
adjacent heat sources. Under any set of conditions, do not ex-
ceed the 0.8 A output current rating or a junction temperature
of +150°C.
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UDS-2933H AND UD5-2934H
HERMETIC 3-CHANNEL HALF-BRIDGE MOTOR DRIVERS

FUNCTIONAL BLOCK DIAGRAM

@Vcc

ENABLE
@y

SOURCE 4

SINK 4

GROUND GROUND

Dwy, No. A-13,060

ALLOWABLE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

E 5 TRUTH JABLE
E SinkDriver  Source Driver  Enable
g 4‘,5@1 Input Input Input Output
£ Lo, Low Low Low High
2 <o R Low High Low Open
£, 2, High Low Low Disallowed
& N High Kigh finy Low
&3 ! High Any High Low
< 1N Low Any Hgh  Open
s, NORMAL \\
=] SYSTEM LIMIT
2 AMBIENY | 1
< TEM

\'——-FE&’L“J =ona,
5 1 R (nia=s0° 4y, Dm'c},\

e 25 50 73 100 125 “'\?D

TEMPERATURE IN °C
Dwg, No. A-10,198A

6—48



UDS-2933H AND UDS-2934H
HERMETIC 3-CHANNEL HALF-BRIDGE MOTOR DRIVERS
R e e

ELECTRICAL CHARACTERISTICS at —55°C < T, = +125°C, Vg = 30V, Vi, = BV
(UDS-2933H) or V. = 12V (UDS-2934H)

Applicable Limits
Characteristic Symbol | Devices* Test Conditions Min.  Typ. Max. | Units
Output Leakage Current Joex Al All Drivers OFF, Vor = 0V — -50 =500 pA
All Drivers OFF, Vyyy = 30V — 5.0 500 pA
Qutput Saturation Voltage Vegsan | Al lgur = —100mA — — 1.1 v
loyr = 100 mA — — 0.2 v
lgyr = —250mA — — 1.2 v
lour = 250 mA — —_— 0.3 v
lgr = —500mA — — 1.5 v
lgyr = 500 mA — — 0.6 V
Motor Supply Current o All All Drivers OFF — 50 200 pA
1 Source + 1 Sink ON, No Loads — 1.0 1.3 mA
Clamp Diode Forward Voltage Ve All i = 500 mA — 1.3 2.0 v
Logic Inpui Yoltage Vigry 2933H 2.4 — — ¥
2934H 8.0 — — v
Vinoy 2933H — — 04 v
2934H — —_— 4.0 v
Logic Input Current liniy 2933H Viy=2.4V — <1.0 10 wh
2934H V=80V — <1.0 10 i
[ All V=08V — —-50 —300 wA
Logic Supnly Current lee All All Drivers OFF — 3.0 6.0 mA
1 Scurce + 1 Sink ON — 30 40 mA
Qutput Rise Time t, All loyr = —500mA, Vg = 20V — 250 — ns
atTy = +25°C lour = 500MA, Vg = 20V — 15— s
Output Fal! Time t All logr = =500 mA, Vg = 20V — 500 — ns
atT, = +25°C lour = 500 MA, Vg = 20V — 3 — | ns
NOTES: 1. Each driver is tested separately.
2. Positive {negative) current is defined as going into {coming out of) the specified device pin.
“Complete part number inc\uqes prefix UDS-
YeB
TYPICAL COMMUTATION SEQUENCE
Drivers Motor Elec.
ON* Current Degress SOURCE ' 3 5
144 AB U DRIVERS
S Ny
3+2 —AB 180 “Bo™
54+ 2 CA 240
5+ 4 —BC 300
*ENABLE input must be low; Source drivers are
turned ON with a logic low, sink drivers are SINK
turned ON with a logic high. DRIVERS

Dwg. No. A-12,358
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SERIES UDS-2980H AND UDS-2Z98CR
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS
e e

SERIES UDS-2980H AND UDS-2980R
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS
MIL-STD-883 Compliant

FEATURES

& TIL, DTL, PMOS, or CMOS Compatible Inputs

® 500 mA Qutput Source Current Capability

® Transient-Protected Outputs

o High-Reliability Screening to MIL-STD-883, Class B
© Operating Temperature — 55°C to + 125°C

ERIES UDS-2980H and UDS-2980R hermaeti-

cally sealed source drivers link standard low-
power digital logic and relays, solenoids, stepping
motors. LEDs, and lamps in applications requiring
separate logic and load grounds. load supply volt-
ages 1o + 80 V. and load currents to 500 mA.

Types UDS-2981H/R and UDS-2983H/R are in-
tended for use with 5V logic systems (TTL.
Schottky TTL., DTL and 5 ¥V CMOS). UDS-2982H/R
and UDS-2984H/R integrated circuits are intended
for MOS interface {(PMOS and CMOS) operaling
from supply voltages of from 6 to 16 V.

Types UDS-2981H/R and UDS-2982H/R will
withstand an output OFF voltage of 50 V. UDS-
2983H/R and UDS-2984H/R drivers will withstand a
maximum cutput OFF voltage of 80 V.

Under normal operating conditions, the devices
will sustam 50 mA continuously on each of the eight
outputs at an ambient temperature of +85°C and
with & supply voltage of 15 V. All types include input
current-limiting resistors and output transient-
suppression diodes. In all cases. outputs are
switched ON by an active high input level,

™
@

vvvvvvvi
5]

—
=

Dwg. No, A-10,243

Note that the maximum current rating may not be
obtained at —33°C because of reduced beta. or at
+ 125°C because of package power limitations.

Series UDS-2980H drivers are furnished in 18-pin
ceramic/metai (side-brazed) hermetic dual in-line
packages. Series UDS-2980R drivers are supplied in
ceramic/glass {cer-DIP) hermetic packages. Both
are processed to the requiremenis of MIL-STD-883.
Class B.

The same circuits are also available in 18-pin plas-
tic dual in-line packages (Series UDN-2980A) for
operation over a limited temperature range. or
where higher package power dissipation is needed.

Device

Type Ve Vi fipplications
UDS-2981H/R 50V 15V TTL, DIL, 5 CMOS
UUDS-25982H/R 50V 30V 6-15V CMOS/PMOS
UDS-2983H/R aov 15Y TTL, DTL, 5 ¥ CMOS
UDS-2984H/R B0 Y 0V 6-15 ¥ CMOS/PMOS




SERIES UDS-2980H AND UDS-2980R
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

Ys

ONE OF EIGHT DRIVERS ﬁ)

20 K

2983/84 OMLY 7.2 K :

* OOUTPUT
; 1.5K %
|

croump (10 1 . pd

Dwg. No. A-10,2428

ABSOLUTE MAXIMUM RATINGS PACKAGE POWER DISSIPATION
at + 25°C Free-Air Temperature AS A FUNCTION OF TEMPERATURE
Dutput Yoltage Range, V.. .5 i
{LDS-2981 and UDS-2982H/R) .. ... .. +3Vto + 50V i
(UDS-2983 and UDS-Z984HRY ... ... +35Vto - 80V M
Input Voltage, Vi \
(UDS-2981 and UDS-2983H/R) ............. - 15V 2.0 N
(UDS-2982 and UDS-Z984H/RY .. ... ...... =30V é \m
Qutput Current, Iy ... oo — 500 mA z N o,
Ground Terminal Current, lgyy oo v 304 a 2\ ‘*4,3
Power Dissipation, Py 1.5 ) S
anyone driver ... LIW g A
(total package) .. ... .. .. .. ... ..., See Graph 2 2 Ty
Operating Temperature Range, Ty . ... ... —55°C to + 125°C el S NG
Storage Temperature Range Ty ... L., —B5°C to + 150°C E e ‘ 0 \
2 | \
) N B\
] f i
Sl \
T N
=} hSY
= Y
4
| AN
0 L 50 100 150

AMBIENT TEMPERATURE, T, INOC

Dwg. No. A-10,8794
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SERIES UDS-2980H AND UDS-2980R
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

ELECTRICAL CHARACTERISTICS from —55°C 1o + 125°C (unless otherwise specified)

Applicable
Characteristic Symho! Devicest Temp. Test Conditions Fig. Limit
Masimum Qutput loex UDs-2981/82 Vo = 0.25V%, ¥, = 50V 1 200 A
Leakage Current UDS-2983/84 Vo = 025V V, = 80V 1 | 200pA
Masimum Vo UDS-2981/83 —55°C Vo = 24V, Lo = — 100 mA Z 20V
PSS T N T
+25°C Vi = 24V, o = — 350 mA 2 2.0V
F125°C | Vg = 24V 1, = — 100 mA 2 18V
Vi = 24V, Iy = — 200 mA** 2 19V
UDS-2082/84 — 550 Vi = 5.0V, oy = — 100 mA 2 20V
Vi =50V, oy = — 200 mA 2 2.1V
+25°C Vig = 5.0V, by = — 350 mA 2 2.0V
+125°C | V= 5.0V, Iy = — 100 mA 2 18V
Vig = 5.0, oy = — 200 mA** 2 19
Maximum Loy All Vi = 24Y 3 265 pA
Input Current V=385V 9 B0 wh
Vy = 12V 3 | 23mA
logcre UDS-2981/82 V=0V V=50V 3 10 pA
UDS-2983/84 V= 0V, Vg = B0V 3 10 pA
Minimum Output lour UD3-2981/83 Vi = 24N Ve = 22V 2 — 200 mh
Source Current UDS-2982/84 Vp = 5.0V, Vg = 22V 2 | —200mA
Maximum I UDS-2981 Voo = 28V Vg = 50V 1 10 mA
Supply Current UDS-2982 + 25 Ve = 5.0V ¥ = 50V ] 10 mA
(Outputs Open)
UDS-2983 Vy = 24V V, = 80V 4 10 mA
UDS-2984 Vi = 5.0V* Vg = 80V 1 10 mA
Maximum Turn-ON t UDS-2981/82 +25° V=35V, R = 1750 7 | 20ps
Delay Time UDS-2983/84 V=50V, R = 2500 7 | 20ps
Waximum Turn-OFF fa UDS-2981/82 +25%C Vo= 35V,R = 1750 7 10 ps
Delay Time UDS-2983/84 Vo =50V, R = 2500 7 10 s
Maximum Clamp Diode | 5 Ups-2931/82 Yo = S0V (All Inputs ¥, = 0.25¥) 5 50 nA
Leakage Currert UDS-2983/84 Vo = 80V (All Inputs ¥,y = 0.25V) 5 | 50uA
Maximum Clamp Diode | V; AL [ = 200 mA ] 175V
Forward Voltage

“All inputs simultaneously.
**Pulsed test.
TComplete part number includes a terminal letter that indicates package (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP).
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SERIES UDS-2980H AND UDS-2930R
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

TEST FIGURES

IcEx

Dwg. No. A-11,083 Dwg, No, A-11,084 Diwg. No, A-11.085
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Figure 7

Dwg. No, A-11,1158



SERIES UDS-2980H AND UDS-2980R
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

ALLOWABLE PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE
SERIES UDS-2980H
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SERIES UDS-2980H AND UDS-2930R

HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

ALLOWABLE PEAK COLLECTOR CURRENT

AS A FUNCTION OF DUTY CYCLE
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SERIES UDS-3610H
DUAL 2-INPUT PERIPHERAL/POWER DRIVERS

SERIES UDS-3610H
DUAL 2-INPUT PERIPHERAL/POWER DRIVERS

FEATURES

® Four Logic Types

o DTL/TTL/PMOS/CMOS Compatible Inputs
® Low Input Current

o Standoff Voltage of 80V

o Hermetically Sealed Package

& High-Reliability Screening

THESE mini-DIP dual 2-input peripheral and
power drivers are bipolar monolithic integrated
circuits incerporating AND, NAND, OR, or NOR
logic gates, and high-current switching transistors
on the same chip. The two output transistors are
capable of simultaneously sinking 250 mA continu-
ously at an ambient temperature of +75°C. In the
OFF state, these drivers will withstand at least 80 V.
Reverse-bias burn-in and 100% high-reliability
screening to MIL-STD-883, Class B are standard.
The Series UDS-3610H dual 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

Dwg. No. A-97324

UDS-3611TH

Dwg, No. A-9783A

UDS-3612H

Dwa. No. A.97954

Dwo. Na. A-8794A

UDs-3613H UDS-3614H

incandescent lamps, light-emitting diodes, memo-
nies, and heaters.

With appropriate external diode transient
suppression, Series UDS-3610H drivers can also be
used with inductive loads such as relays, solenoids,
and stepping motors. Similar devices with integral
transient suppression are in Series UDS-5710H.

ABSOLUTE MAXIMUM RATINGS

Supply Yoltage Yoo, v o oo oo
Input Veltage, ¥, . ...t
Output Off-State Voltage, V. . ... ... . ..
Output On-State Sink Current, 1, ...... ...
Power Dissipation, P, (One Output) . . ... ...

(Total Package) .. . ...
Operating Temperature Range, T,. .. .. ....
Storage Temperature Range, Tg ... ... ...

............................ 10W
........................ See Graph
.................. —b5°C to +125°C
.................. —65°C to +150°C

These devices are NON-COMPLIANT regarding MIL-STD-883C because of package dimensions.



SERIES UDS-3610H
DUAL 2-INPUT PERIPHERAL/POWER DRIVERS

ALLOWABLE PACKAGE POWER DiSSIPATION
AS A FUNCTION OF TEMPERATURE
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RECOMMENDED OPERATING COMDITIONS

Min. Nor. Max. Units
Sunply Valtage (V;) 45 5.0 5.5 ¥
Operating Temperature Range — 55 +25 +125 °C
Current into any output {ON state) — — 300 mA

ELECTRICAL CHARACTERISTICS over operating femperature range, unless otherwise noted

network ground terminal.

4, Gapacitance values specified include probe and test fixture capacitance.

6—57

Test Conditions Limits
Driven QOther
Characteristic Symbol Vee Input Input Min. Typ. Max. Units Notes
1" Input Voltage Vv Min. — — 2.0 — — V —
"0" input Voltage L Min. —_ — — — 0.8 ¥ —
“0"" Input Current [ Wax. 04y 30V — -5 100 wh 2
“1"" Input Current . Max. oV oy — — 10 pA 2
Input Clamp Voltage ¥, Win. —12mA — — — -15 ) _—
SWITCHING CHARACTERISTICS ot T, = +25°C, V. = 5.0V
Limits

Characteristic Symbel Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time toen ¥, = 70V,R = 4650 (10W) — 200 500 ns 3

C, == 15pF
Turn-off Delay Time toer ¥, = 70V, R = 46502 (10W) — 300 750 ns 3

G, = 15pF

NOTES:

1. Typical values are at ¥, = 5.0V, T, = 25°C. INPUT PULSE CHARACTERISTICS
2. Each input tested separately. Vg = 0V b= 7ns b= 1pus
3. Voltage values shown in the test circuit waveforms are with respect to Yy, = 3.5V t=1l4ns PRR = 500 kHz




SERIES UDS-3610H
DUAL 2-INPUT PERIPHERAL/POWER DRIVERS

UDS-3611H
Dual AND Driver

Dwg, No. A-0702A

ELECTRICAL CHARACTERISTICS over operating temperature range, unless otherwise noted

Test Conditions Limits
Driven | Other

Characteristic Symbol | Temp. Voo Input Input | Output | Min.  Typ. Max. | Units | Notes
1" Qutput Reverse Current logr — Min. 20V 20¥ | 8OV — o 100 pA —

— Open | 20V | 2.0V | 80V — — 100 | pA —
“0" Qutput Voltage Vou — Min. 0.8V Vee 150mA | — 04 0.5 V —

— Mir. 08Y | Ve 30mA | — 0B 08 y —
“1" Level Supply Current [ Nom. | Max. 50V | 50V — — 80 12 mA | 1,2
“07 Level Supply Current 1 e Mom. | Max. | OV oy | — — 35 48 mh | 1,2

Dwg, No. A-7876D

NOTES:

1. Typical values are at V;; = 5.0V, T, = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.

6—>58
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UDS-3612H

Dual NAND Driver

SERIES UDS-3610H
DUAL 2-INPUT PERIPHERAL/POWER DRIVERS

Dwg. Ne. AG768A

ELECTRICAL CHARACTERISTICS aver operating femperature range, unless otherwise noted

NOTES:
1. Typical values are at V. = 5.0V, T, = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.

g—59

Test Conditions Limits
Driven | Other
Characteristic Symbel | Temp. Voo Input Input | OQutput | Min.  Typ.  Max, | Units | Notes
"1" Output Reverse Current ot — Min. 0.8y Yoo a0y — e 100 pA —
— Open 08v Ve B0V — — 100 WA —
“0" Qutput Yoltage Yo — WMin. 20V 20V | 180mA | — 0.4 0.5 ] —
— Min. 2.0V 20% | 300mAk | — 0.6 0.8 ) —
i “1" Level Supply Current Feens Nom, | Max 0y 0V — — 12 15 mA 1,2
0" Level Supply Current leca: Nom. | Max. 50V 50V — _ 40 53 mh 1,2
QUT-
IMPYT 2,4V VeesSY PUT Vg .
s & o o — L
:- % ' ot L Fm e T T T T T T T T T T e
! ! I.EO% so)
: } 10% —, _.i 10% Vint0)
; | I e T s
| 15pF 1 ! | I3 )
} {WNote 3} 1 : | au
! | outRUT 0% 50%
= - = | T WAl
1 _‘_CLREU_IL_: — === == = Voup)
Dwg, No. A-8638 Dwg. No, A-7800A




SERIES UDS-3610H
DUAL 2-INPUT PERIPHERAL/POWER DRIVERS

UDS-3613H
Dual OR Driver

Dwg. No. AG795A

ELECTRICAL CHARACTERISTICS over operating femperature range, unless otherwise noted

Test Conditions Limits
Driven | Other

Characteristic Symbol | Temp. Vic Input Input | Cutput | Min.  Typ.  Max. | Units | Notes
"1 Output Reverse Current lorr — Min. 20V | OV 80V — — 100 ph —

— Open 20V oV 80V — — 100 pA —
07 Qutput Voltage Yox — Min. 08Y | 08V | 150mA | — 04 05 v —

— Min. 0.3y | 08Y | W0mA | — 06 038 y —
"'1"" Level Supply Current legey Nom. | Max. 5.0V 5.0¥ — — 80 13 mA 1,2
0" Level Supply Current leeim Nom. | Max. oy ov — — 36 50 mA 1,2

QuT-

INPUT  Vee=sv PUT Wy

PULSE
GENERATOR

15pF

INM: 3
L 104D
CIREUIT

Dwy. No, A-7877E

NOTES:
1. Typical values are at V. = 5.0V, T, = 25°C,
2. Perpackage.
3. Capacitance values specified include probe and test fixturs capacitance.

= = ==Veut(l

[}
QUTPUT %% 50%
.._._.__l' L—-—-——-—Voultﬂ)

Dwa. No, A-7628C




UDS§-3614H

Ducl NOR Driver

OkG, %G, 4-8754

ELECTRICAL CHARACTERISTICS over operating temperature range, unless otherwise noted

SERIES UDS-3610H
DUAL 2-INPUT PERIPHERAL/POWER DRIVERS

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Veo Input Input | Qutput | Min.  Typ. Max. | Units | Notes
1" Output Reverse Current lose — Min. 0.8Y 08v | 80V — — 100 A —
— Cpen 0.8V 08Y | 30V — — 1t pA —
0" Qutput Voltage Yo — Min. 20V oV 150mA | — 0.4 0.5 ¥ —
— Min. 20V oy 00mA | — 0.6 0.8 —
“1” Level Supply Current lecony Nom. | Max, 0y ov — — 12 15 mA 1,2
“0" Level Supply Current ooy Mem. | Max. 5.0¥ 50V — — 40 50 mA 12
ouT-
INPUT Yeo=sv PUT Vg [
G 9 o t, e b1
ri =" = Vinta)
A :
: Il-— ty —f Yin(0}
| ' |
it 1 {—tpd!
15pF i L : Voutl?)
]:(Nm o oureUT \ 50 0%
= == = = | = loap | \ /
; === === = Vourlo}

I clreurt
L

Dwg. No. A-9942

NOTES:

1. Typical values are at ¥, = 5.0V, 7, = 25°C.

2. Per package.

3. Capacitance values specified include probe and test fixture capacitance,

£—61

Dwg. No. A-FB0DA




UCS-4401H anp UCS-4801H
HERMETIC BiMOS LATCHED DRIVERS

X

UC5-4401H anp UCS-4801H
HERMETIC BiMOS LATCHED DRIVERS
MIL-STD-883 Compliant

FEATURES
CUTPUT
® High-Yoltage, High-Current Outputs CLEAR | L 1% ENaBLE
o Qutput Transient Protection STROBE [ 2 13] Voo
® CMOS, PMOS, NMOS, TTL Compatible
o Internal Pui-Down Resistors M 13 > R
» |ow-Power CMOS Latches N, [ 2 —[>¢..E 11] ouT,
& High-Reliability Screening to MIL-STD-883, Class B e
IN, | 5 = —Dp-E 10| OUT,
IGH-VOLTAGE, HIGH-CURRENT interface IN, [ 6 ~[>:'E 9] our,
for military, agrospace and related applica- GrounD 2 5] common

tions is supplied by these latched drivers. Type
UCS-4401H contains four pairs of latches and driv-
ers: Type UCS-4801H has eight pairs of latches and
drivers. UCS-4401H

The integrated circuits® CMOS inputs work with
standard CMOS, PMOS and NMOS logic levels and
(with appropriate pull-up resistors} with TTL or
DTL circuits. The bipolar open-collector outputs

Dwg. No. A-10,4998

can be used with relays, solenoids. motors, LED or cLear %5 CuTRUT
incandescent displays, and other high-power loads. [~ ENABLE
The output transistors can sink 300 mA and will sTROBE | 2 J 21 vo,
withstand a V¢, of 50 V in the OFF state. Qutputs can IN, ouT,
be paralleled for higher current capability. Beclause n, our,
of limitations on package power dissipation, simul-
taneous operation of all drivers at maximum rated ™ [ 5 18] ouTy
current can only be accomplished with a reduction N, our,
of duty cycle.
Y C [Ng 116 | our,
Type UCS-4401H, the four-laich device, is fur-
nished in a standard 14-pin side-brazed hermetic N, 5 | our,
package. Type UCS-4801H, the eight-latch device, 1Ny '14] our,
is furnished in a 22-pin side-brazed hermetic pack- " out
age with row centers 0.400-inch (10.16 mm) apart. . | ¢
GROUND [11] 112 | coMMmON

Monolithic construction enables cost-effective

and reliable systems design. Reverse-bias burn-in Dwg, No. A-10.4588
and 100% high-reliability screening to MIL-STD-
883, Class B are standard. UC5-4801H
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UCS-4401H anp UCS-4801H
HERMETIC BiMOS LATCHED DRIVERS

e

ABSOLUTE MAXIMUM RATINGS

OULPUE YORAZE, Ver. o oo 50V
SUDPIY VORAZE, Vop. o v e 18Y
Input Voltage Range, Vi . ... ..o —-03VioVy, + 03V
Continuous Collector CUMTent, o .. oo oo oo 500 mA
Package Power Dissipation, Py ... ..o See Graph
QOperating Ambient Temperature Range, Ty oo ov oot —55°Cte 4+ 125°C
Storage Temperature Range, Tg .. ... it —65°C to + 150°C

CAUTION: Sprague CMOS devices have input static protection but are
susceptible to darmuge when exposed to extremely high static electrical

charges.
TYPICAL INPUT CIRCUIT
VoD
IN ;
ry
Dwg. No. A-12,520
FUNCTIONAL BLOCK DIAGRAM
Vop0

J—O COMMON

ouT,
STROBE

CLEAR TI>
OUTPUT
ENABLE

[ACTIVE LOW) | COMMON MOS

CONTROL

GROLIND

TYPICAL MOS5 LATCH TYPICAL BIPOLAR DRIVER

Divg. No. A-10.485B
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UCS-4401H anp UCS-480TH
HERMETIC BiMOS LATCHED DRIVERS

ALLOWABLE AVERAGE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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Dwg. No. A-11,464

ELECTRICAL CHARACTERISTICS at T, = +25°C, ¥, = 5V (unless otherwise specified)

Limits
Characteristic Symbol Test Conditiens Min. Typ. Max. Units
Output Leakage Current loge Ve = 50V — — 50 A
Collctor-Emitter Vo | 1o = 100 mA — 0.9 1.1 v
Saturation Vaoltage l; = 200 mA _ 11 13 y
lo = 350 mA, Vo, = 7.0V — 13 16 ¥
{nput Voltage Vineoy — — 1.0 v
Yinas Yoo = 15V 13.5 — — )
Voo = 10V 8.5 — — ]
Vo = 5.0V (See note} 35 — — i
input Resistance R Voo = 15V 50 200 — kQ2
Vo = 10V 50 00 — 159
Yoo = 50V 50 800 — kQ
Supply Gurrent lonong Vy = 15V, Outputs Open — 1.0 20 ma
(SE:E'E‘) Yy = 10V, Qutputs Open — 0.8 1.7 mA
Yoo = 5.0V, Dutputs Open — 0.} 10 mA
— All Drivers OFF, ¥,y = QY — 50 100 pA
All Drivers OFF, ¥, = QV,Vyy = 15¥ — — 200 wA
Clamp Diode Leakage Current I V=60V —_— —_ 50 A
Clamp Diode Forward Yoltage Yo lp = 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 o ingure the minimum logic 1",
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UCS-4401H anp UCS-4801H

HERMETIC BiMOS LATCHED DRIVERS

W

ELECTRICAL CHARACTERISTICS at T, = —55°C, Vi, = 5V (unless otherwise specified)

Limits
Lharacteristic Symbel Test Conditions Min, Typ. Max. Unlts
Qutput Leakage Current leex Ve = 50V —_ — 50 ph
Collector-Emitter Yeran I, = 100 mA — — 1.3 v
Saturation Voltage I, = 200 mA — — 15 V
lo = 350 mA, Yy = 7.0V — — 18 ¥
Input Voltage Vi — —_ 1.0 ¥
Vi Vp = 15V 14 — — ¥y
Yy = 10V 9.0 — — ¥y
Vo = 5.0V (See note) 36 — —_ V
Input Resistance Riu Voo = 10V 35 — — kO
Y = 10V 35 — — kQ)
Yo = 5.0V 35 — — ({9]
Supply Current Lopiom Yy, = 15V, Outputs Open — 1.0 2.5 mA
g:;';) Vop = 10V, Outputs Open — 0.9 19 mA
Voo = 5.0V, Qutputs Dpen — 0.7 1.2 mA
Togor All Drivers OFF, ¥y, = 0OV — 50 100 puh
All Drivers OFF, ¥, = OV, ¥, = 15Y¥ — — 200 pd
Clamp Diode Leakage Current s ¥, =50V — — 50 wh
Clamp Diode Forward Voltage V: le = 350 mA — — 2.1 ¥
ELECTRICAL CHARACTERISTICS at T, = +125°C, V;, = 5V (unless otherwise specified)
Limits
Characteristic Symbol Test Conditicns Mir. Typ. Max., Units
Output Leakage Current [ Yo, = 50V — — 500 pA
Collector-Emitter Yemsm l, = 100 mA* — — 1.3 ¥
Saturation Voltage |, = 200 mA* — — 15 "
lg = 350mA VY, = 7.0V — — 1.8 v
Input Voltage Yoty — — 1.0 v
Yoy Yy = 15V 135 — — ¥
Yo = 10V 8.5 — — v
Voo = 5.0V (See note) 35 — — ¥
Input Resistance Ri Y = 15V 50 — — kCY
Ve = 10V 50 — — kY
Vyp = 5.0V 50 — — ke)
Sunply Current p— Voo = 15V, Outputs Open — 1.0 2.0 mA
if:;:} Vi = 10V, Outputs Open — 0.9 17 mA
Vi = 5.0V, Outputs Open — 0.7 1.0 mA
losiore: All Drivers OFF, V), = 0V — 50 100 pA
All Drivers OFF, ¥y = 0V, ¥, = 15Y — — 200 A
Clamp Diode Leakage Current lq ¥, = 50V —_ — 500 ph
Clamp Diode Forward Voltage Y lp = 350 mA* —_ — 2.0 ¥

Note: Operation of these devices with standard TTL or OTL may require the use of appropriate puli-up resistors 10 insure the minimum logic “I"

*Pulsed test.
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UCS-440TH anp UCS-4801H
HERMETIC BiMOS LATCHED DRIVERS

TIMING CONDITIONS
T, = +25°C; Logic Levels are Vy, and Ground

CLEAR [Epp——

-—F—-l

|
STRORE — T emm o mm e —
-»A-—C—-{E-—- fatem Ot Bl ol A jw— C —ml B e
|5 Wy PR N U VU I F——— Y
ENABLE el & ] T e
INy
—hDi-— ] E — N -

QUTN f

A Minimum data active time before strobe enabled (data set-up time) ... ... ... 100 ns
B. Minimum data active time after strobe disatled (data hold time) ... ... ... 100 ns
C. Minimum strebe pulsewidth. ... ... .o 300 ns
0. Typical time betwsen strobe activation and gutput on to off transition ... .. ... 500ns
E. Typical time between strobe activation and cutput off to on transition .. ... ... 500 ns
F. Minimum clear pulse width. .. ... 300ns
G Minimum data pulse width ... .o 500 ns

Information present at an input is transferred to its latch when the
STRORE 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 cutputs 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
ourpur | OUTy
IN,  STROBE . CLEAR ENABLE © -1 t
0 ] 0 0 X OFF
1 1 0 i} X ON
X X 1 X X OFF
X X X 1 X OFF
X 0 0 0 N ON
X 0 9 0 OFF OFF
X = irelevant

-1 = previous output state
t = present output state

6-—66



UCS-4810H HERMETIC BIMOS
10-BIT, SERIAL-INPUT, LATCHED DRIVER

e e

UCS-4810H HERMETIC BiMOS

10-BIT, SERIAL-INPUT, LATCHED DRIVER
MIL-STD-883 Compliant

FEATURES

® High-Voltage Source OQutputs

» CMOS, PMOS, NMOS, TTL Compatible Inputs

e Low-Power CMOS Logic and Latches

o [nternal Pull-Down Resistors

* Wide Supply-Voltage Range

o High-Reliability Screening to MIL-STD-883, Class B
o Operating Temperature —55°C to +125°C

OMBINING low-power CMOS logic with bipo-
lar source drivers, Type UCS-4810H will
simplify many display-system designs. Primarily in-
tended for uss with vacuum-fluorescent displays,
this BIMOS 10-bit serial-input, latched driver can
also be used with LED and incandescent displays
within its output limitations of 6¢ V and 40 mA per
driver.

The CMOS 10-bit shift register and associated
latches are designed for operationovera5 Vito [5 V
supply-voltage range. They cause minimal loading
of data lines and are compatible with standard
CMOS, PMOS, and NMOS logic. When used with
standard TTL or low-speed TTL logic, appropriate
pull-up resistors may be required to ensure an input-
logic high. A CMOS serial-data output allows cas-
cading these devices for interface applications re-

oty [ 18 | OUTy
Ty [2 17 | QUTyp
0T [3 16 SER|AL DATA OUT
CLocK 3 LATCHES 15] Vag
REGISTER
Voo [ 1] SERIAL DATA IN
REGISTER
vop (& LATCHES 13 ] BLANK| NG
STROBE [F 17] UT)
ouTs B 1] oUT,
ouTy [3 107 OUT;

Dwg Ko A-10.988

quiting many drive lines (dot matrix, alphanumeric,
bargraph).

The 10 bipolar outputs are used as segment or digit
drivers in vacuum-fluorescent displays. Under ner-
mal operating conditions, these devices will sustain
25 mA per outpur at 50°C at a duty cycle of 61%.
Other combinations of number of conducting outputs
and duty cycle are shown in the specifications in this
bulletin.

Type UCS-4810H., when combined with Type
UCS-4815H. un 8-bit latched source driver. com-
prises a minimum component display subsystem re-
quiring few. if any. discrete components. Type
UCS-4801H is furnished in un 18-pin hermetic dual-
in-line package. Reversc-bias burn-in and 100%
high-reliability s¢reening (o MIL-STD-883, Class B,
are standard,
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UCS-4810H HERMETIC BiMOS
10-BIT, SERIAL-INPUT, LATCHED DRIVER

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

and Yes = 0V
Output Voltage, Vo - v oo ee oo e 60V
Logic Supply Voltage Range, Vo - .- oo 45Vt 18V
Driver Supply Voltage Range, Yag- oo oo v vaiei i 5.0¥ 10 60V
Input Voltage Range, Vi - ... oo —03Vto Vv, +03V
Continucus Output Current, logr - ..o oo ~40 mA
Package Power Dissipation, Pp ... .vvve it 1.4 W+
Operating Temperature Range, T, ... ... it —55°C to +125°C
Storage Temperature Range, Ts ... oo vt —65°C to +150°C
*Derate at 13.3 mwW/°C above +25°C.
Number of Maximum Allowable Duty Cycle
Qutputs ON atVpp = 5Vand T, of:

llog = — 25 mA) +25°C +50°C +85°C

10 81% 6l% 4%

9 90% 88% 8%

8 ©98% 76% 43%

7 100% 87% 49%

6 100% 97% 57%

] 140% 100% 69%

4 100% 100% 86%

3 100% 100% 100%

Caution: Sprague CMOS devices have input-static protection but are
susceptible to damage when exposed to extremely high static electrical
charges.

FUNCTIONAL BLOCK DIAGRAM

Vv
CLoCK (@) F‘\ ® Yoo

Atk It @ IU-BIT SERIAL PARAIL[E_L_S'HIFT REG\STER SERIAL
l 1 JL } BATA OUT

STROBE i LATCHES'
BLANKING
v _Mos
o LMes
BIPOLAR
N/ © Va3

______ YV @
QUT, OUT, OUT3 OUT,  GCUTg OUTy OUTg

Dwg. No. A-10,988



UCS-4810H HERMETIC BiMOS
10-BIT, SERIAL-INPUT, LATCHED DRIVER

TYPICAL INPUT CIRCUIT
ALLOWABLE AVERAGE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

7
IN . 6
z 5[
z \
g C‘T.S‘p
-
& fgﬂ
g4 5k
Vgs 5 .
Dwg. A-12.517 £ 3,
Q \{200
TYPICAL OUTPUT DRIVER a3 i
Vg z
S
a2 T
E NURMA\
3 AMBIENT 7o SYSTEM LIpT
s [e—— NT TEm )
i, MPERATRE 18,0 7300 L \
out ) \
2K 15K ) : ""-—-..-~_--...__~
100K = El] 75 o0 125 B
TEMPERATURE IN °C Dwg. No. A-11,622
Vg

Diwg. No. A-109818

ELECTRICAL CHARACTERISTICS at Ty = +25°C, ¥gg = 6OV, Vpp = 475V to 1575V, Vs = 0V
{unless otherwise noted)

Limits

Characteristic Symbol Test Conditions Min. Max. Units

Quiput OFF Voltage Vour — LG v

Qutput ON Voltage logr = —25mA 57.5 — ¥
Output Pull-Dewn Current Lour Vour = Ve 400 850 A
Qutput Leakage Current — —15 Hh
Input Voitage Vi Vo = 5.0V 3.5 — v

Vi = 18V 135 — v

Vi -03  +038 ¥

Input Current Iy Yoo = Yy = 5.0V — 100 A
Vg = Vi = 15V — 300 7.1

Input Impedance’ Iy Vo = 5.0V 50 — k€2
Serial Data Output Resistance Royr Yy, = 5.0V — 20 k(2
Vp = 15V — 6.0 k€2

Supply Current leg All cutputs ON, Outputs open — 13 mA
All outputs OFF, Outputs open — 100 A

o Vi = 5.0V, Al outputs OFF, All inputs = 0¥ — 100 ph

Voo = 15V, All outputs OFF, All inputs = 0V — 200 J17.}

Voo = 5.0V, One ovtput ON, All inputs = 0V — 1.0 mA

Yoo = 15V, One output ON, All inputs = DV —_— 30 mA

NQTES: Positive (negative) current is definad as going into (coming out of) the specified davice pin.
Operation of this device with standard TTL or DTL may require the use of appropriate puli-up resistors to ensure an input-logic high.
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UCS-4810H HERMETIC BiMOS
10-BIT; SERIAL-INPUT, LATCHED DRIVER

ELECTRICAL CHARACTERISTICS at T, = —55°C, Vgg = 60V, Vpy = 475V 1o 1576V, Vs =0V
{unless otherwise noted)

Limits
Characteristic Symbal Test Conditions Min. Max. Units
Output OFF Voltage Vour — 1.0 i)
Qutput ON Voltage lor = —25 mA 57 — v
Output Pull-Down Current lour Yor = Vi 300 850 Hh
Cutput Leakage Current — —15 Ll
Input VYoltage Vines Ve = 5.0V 36 —_ y
Yy, = 15V 14 —_ v
Vi —-03 +08 [
Input Current sy Voo = Yy = 5.0V — 145 Leh
Voo =V, = 15V — 430 1A
[nput tmpedance Iy Yy = 50V 3b — k2
Serial Data Qutput Resistance Rour Vp = 5.0V — 20 k(2
Vo = 10V — 6.0 k(2
Supply Current g All outputs ON, Outputs open — 13 mA
All outputs OFF, Outputs open — 100 A
lop Vo, = 5.0V, All outputs OFF, All inputs = 0V — 100 HA
Yoo = 15V, All outputs OFF, All inputs = 0V — 200 A
Voo = 5.0V, One output ON, All inputs = 0V — 1.0 mA
Voo = 15V, One qutput ON, All inputs = 0V — 3.0 mA

NOTES: Posltive (negative current is defined as going into (coming out of) the specified device pin.
Dperation of this device with standard TTL or DTL may require the use of appropriate pull-up resistors to ensure an input-jogic high.



UCS-48T0H HERMETIC BiMOS
10-BIT, SERIAL-INPUT, LATCHED DRIVER
e —

ELECTRICAL CHARACTERISTICS at T, = +125°C, Vey = 60V, Vpp = 475V 10 15.75V, Vi = 0V
{unless otherwise noted)

Limits

Characteristic Symbal Test Conditions Min. Max, | Units
Qutput OFF Yoltage Vour — 1.0 ¥
Output ON Voltage lor = —25 mA 57 — ¥
Output Pull-Down Current lour Vor = Vg 400 1400 it
Output Leakage Current — -30 wh
Input Voltage Yinen Yoo = 5.0V 35 — Y
Voo = 15V 13.5 — y

Yoy -03  +0% V

Input Current Ly Voo = ¥y = 5.0V — 100 A
Vip = ¥y = 15V — a0 wh

Input impedance Ly Yo = 5.0V 50 — k(2
Serial Data Qutput Resistance Rawr Vyp = 5.0V — 27 [1¥)
Vop = 15V — 8.0 k€L

Supply Current la3 All outputs N, Qutputs open — 15 mA
All outputs OFF, Outputs open — 100 uh

la Voo = 5.0V, All outputs OFF, All inputs = DV — 100 A

Vi, = 15V, All outputs OFF, All inputs = 0V — 200 uA

Yoo = 5.0V, One output ON, All inputs = OV — L0 mA

Voo = 15V, One output ON, All inputs = 0V — 30 mA

NOTES: Positive {negative) current Is defined as going into (coming out of) the specified device pin.
Dperation of this device with standard TTL or DTL may require the use of appropriate pull-up resistors to ensure an input-logic high.
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UCS-4810H HERMETIC BiMOS
10-BIT, SERIAL-INPUT, LATCHED DRIVER

1
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STROBE T
BLANKING | ___I J
—
|
ouTy J—L...__]'—

Owg. Ne. A-10.960

TIMING CONDITIONS
T, = +25°C; Logic Levels are Vy, and Vg

. Minimum Data Pulse Width

. Minimum Time Between Clock Activation and Strobe
. Minimum Strobe Pulse Width

Mmoo E

SERIAL DATA present at the input is transferred
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 SER-
1AL DATA must appear at the input prior to the
rising edge of the CLOCK input waveform.

Information present at any register is transferred to
its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

. Mirimum Data Active Time Before Clock Puise (Data Set-Up Time)

" Minimum Clock Pulse Width . ..o

. Typical Time Befween Strobe Activation and Output Transition

Vop = 50V Vi = 15V

.......................... 250 ns 150 ns
................................. 500 ns 300 ns
................................. Lo ps 250 ns
................................. 1.0us 400 ns
................................. 500 ns 300 ns

............................. 1.0us 1L.0us

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
BLANKING input be high during serial data entry.

When the BLANKING input is high, all of the
output buffers are disabled (OFF) without affecting
the information stored in the latches or shift register.
With the BLANKING input low, the outputs are
controlled by the state of the Iatches.

UCS-4810H TRUTH TABLE

Present State
Previous State

E Bl

e i « B

Serial Shift Register Contents | Serial Latch Contents Qutput Contents
Data Clock Data | Strobe Blanking
Input | Input { L L1 ..., lglglye | Qutput | Input | Ll ls ... lg 1o Iy Input il o am
H I HR,R;... R; Ry Ry Ry
L g LR R ... Ry Ry Ry Ry
X - RiR;Rs.- Ry Ry Ry Rig
L S XXX X L R, R: Ry.. Re Ry Ryg
PP Py PyPy Py Pro PP Py . PP Py L PLPyPy . PPy Py
XXX ... XXX H LLEL....... LLL
= Low Logic Level
= High Logic Level
irrglevant



UCS-4815H
HERMETIC BiMOS LATCH/SOURCE DRIVER

UCS-4815H
HERMETIC BiMOS LATCH/SOURCE DRIVER
MIL-STD-883 Compliant

FEATURES

& High-Voltage Source Outputs

* CMOS, PMOS, NMOS, TTL Compatibie Inputs

® Low-Power CMOS Latches

® Intenal Pull-Down Resistors

@ Wide Supply-Voltage Range

» High-Reliability Screening to MIL-STD-883, Class B
» Operating Temperature —55°C to +125°C

DESIGNED primarily for use with high-voltage
vacuum-fluorescent displays, the UCS-4815H
BiMOS integrated circuit has eight NPN Darlington
source drivers with pull-down resistors, a CMOS
latch for each driver, and common STROBE, BLANK-
ING, and ENABLE functions.

The CMOS inputs cause minimum loading and are
compatible with standard CMOS, PMOS. and
NMOS logic commonly found in microprocessor de-
signs. The use of CMOS latches also allows opera-
tion over a supply-voitage range of 5V to 15V,
When employed with either standard TTL or low-
speed TTL, UCS-4815H may require the use of
appropriate pull-up resistors.

The bipolar outputs may be used as segment, dot
(matrix), bar, or digit drivers in vacuum-fluerescent

ENABLE BLANKING
STROBE [ Vip

‘Nl m OUTl

Iy (5] out,

INg F1g] UUT3

1Ny f17] OUTy

N5 116] OUTy

g 0uTg

Dwg. No. A-10.987

displays. Under normal operating conditions, these
devices will sustain 25 mA per output at 50°C and a
duty cycle of 88%. Other combinations of numbers
of conducting outputs and duty cycle are shown in
the specifications in this bulletin.

A minimum component display subsystem. re-
guiring few or no discrete components, may be as-
sembled by using a UCS-4815H BiMOS latch/source
driver with a UCS-4810H serial-to-parallel latch/
driver.

The UCS-4815H is furnished in 22-pin hermetic
dual-in-line packages. To simplify printed wiring
board layout, output pins on the package are oppo-
site respective input pins.

Reverse-bias burn-in and 100% high-reliability
screening to MIL-STD-883, Class B, are standard.
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UCS-4815H
HERMETIC BiMOS LATCH/SOURCE DRIVER

o

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

and Vg = oy
OUEPUL YOItaER, Vomr + v v v v v e et v e v e e 6oy
Logic Supply Voltage Range, Vo . oo 45V 10 18V
Driver Supply Voltage Range, Yag . ... ..o 5.0Vio 60V
Input Voltage Range, Viy ... oo e —-03VtoVp +03V
Continuous Output Current, lyr -+« oo —40 mA
Package Power Dissipation, Py ... ..ooovo i 1EW*
Operating Temperature Range, To ... .o o0 vt —55°C to +125°C
Storage Temperature Range, Ts ... —65°C o +150°C
“Derate at 15.4 mW/°0 above +-25°C.
Number of Maximum Allowable Duty Cycle
Outputs ON atVy, = 53V and T, of:
our = =25 mA) +25°C +50°0 +85°C
8 100% 89% 56%
7 100% 98% 57%
6 100% 100% B5%
5 100% 100% 20%
4 100% 100% 100%

Caution: Sprague CMOS devices have input-static protection but are
susceptible to damage when exposed to extremely high static electrical
charges.

ALLOWABLE AVERAGE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

7
E
z
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=
8
= \\
o
2 C’?J‘g
a 4,
w 4 pﬁﬁg
] )‘F//Pg-
:
&3 \{%7090/
< N
L
=
w Z
] AMp) NORMAL
= ENT 1,
T SYSTEM LIMIT
2 . \(EJA =85% 1y : \\

t \\\
0 : N:an.
25 50 75 100 125 150

TEMPERATURE 1N ¢
Dwg. No. A-11,652
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UCs-4815H
HERMETIC BiMOS LATCH/SOURCE DRIVER

TYPICAL INPUT CIRCUIT TYPICAL OUTPUT DRIVER
Vgp
N ouT
7K 15K
160K
¥ss

Dwpg. No. A-10,9818

Dwg No. A-12,617

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vp = 60V, Voo =475Vt 1575V, V, = 0V
(unless otherwise noted)

Limits
Characteristic Symbol Test Condftions Min. Max. Units
Quiput OFF Voltage Vour — 1.0 V
Quiput ON Yoltage lor = —25 mh 57.5 — v
Qutput Pull-Down Current lour Vour = Vag 400 850 A
Output Leakage Current — -15 A
Input Voltage Yiser, Vor = 5.0V 3.5 5.3 y
Vo, = 15V 13.5 153 ¥y
Voo -0.3 +0.8 y
Input Current Inas Yoo = Vi = 50V — 100 LA
Vop = ¥y = 15V —_ 300 HA
Input Impedance In Ve = 5.0V 50 — k)
Supply Current I All outputs ON, Qutputs open — 10.5 mA
All outputs OFF, Qutputs open — 100 A
lop Voo = 5.0Y, All outputs OFF, All inputs = 0 — 100 J1%:3
Vi = 15V, All outputs OFF, All inputs = 0V — 200 72,8
Vop = 5.0V, One output ON, Al inputs = OV — 1.0 mA
Y = 15V, One output ON, All inputs = 0V — 3.0 mh

NOTES: Positive (negative) current is defined as going into {coming out of) the specified device pin.
Operation of this device with standard TTL or DTL may require the use of appropriate pull-up resistors to ensure an input-logic high,
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UCS-4815H
HERMETIC BiMOS LATCH/SOURCE DRIVER

N

ELECTRICAL CHARACTERISTICS at T, = —55°C, Vgg = B0V, Vpy = 475V 10 1575V, Vg5 = DV
{uniess otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max, | Units
Qutput OFF Yoltage Your — 19 ¥
Qutput ON Voltage b = —25 mA 57 — v
Output Pull-Down Current . Vour = Vas 300 850 HA
Qutput Leakage Current — —-15 MR
Input Voltage Yy Vep. = 50V 3.6 — ¥
V=15V 1 — v
Vo | —-03 +08 v
Input Current [ Voo = Vi = 5.0V — 145 1A
_ Vpp = Vi = 15V — 430 A
Input Impedance In . Vp =50V 35 — ket
Supply Cumrent leg All outputs ON, Qutputs open — 105 mA
All utputs OFF, Qutputs open — 100 pA
o " Vp, = 5.0V, All cutputs OFF, All inputs = 0V — 100 fm
Yoo = 15V, All outputs OFF, All inputs = 0V — 200 A
Vop = 5.0V, One output ON, All inputs = 0V — L0 mA
Yy, = 15V, One output ON, All inputs = 0V — 3.0 mA

NOTES: Positive (negative) current is defined as going into (coming out of} the specified device pin.
QOperation of this device with standard TTL or DTL may require the use of appropriate pull-up resistors to easure an input-logic high,



UCS-4815H

HERMETIC BiMOS LATCH/SOURCE DRIVER

ELECTRICAL CHARACTERISTICS at Ty = -+125°C, Vg = 60V, Vpp = 475V t0 15.75V, Vg5 = OV

(unless otherwise noted)

Limits

Characteristic Symbol Test Conditions Min. Max. Units

Output OFF Voltage Vour — 1.0 )
Qutput ON Voltage by = —20mA 57 — )
Qutput Pull-Down Current lom Your = Vs Ly 1400 A
Qutput Leakage Current —_ ~30 ah
Input Vﬂltage Vwm Yo = 5.0V 35 —_— v
Vo = 15V i35 — v

Vio -03 408 v

input Current Imy Yop = Vjy = 5.0V — 100 LA
Vyp = V) = 15V — 300 b

Input Impedance Ly Vop = 5.0V A0 — k2
Supply Current [ All outputs ON, Outputs open - 12 mA
All autpuis OFF, Outputs open — 100 oA

Inp Vip = 5.0Y, All outputs OFF, All inputs = 0V — 100 | A

Yop = 15V, Al outputs OFF, All inputs = 0V — 200 A

Voo = 5.0V, One output ON, All inputs = QY —_ 1.0 mA

Voo = 15V, One output ON, All inputs = Qv — 3.0 mé

NOTES: Pasitive (negative) current is defined as going into (coming out of) the specified device pin,
Operation of this device with standard TTL or DIL may require the use of appropriate pull-up resistors to ensure an input-lagic high.




UCS-4815H
HERMETIC BiMOS LATCH/SOURCE DRIVER
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Dwg. No. A-10,891

TIMING CONDITIONS
T, = +25°C; Logic Levels are Vg, and Vg

A. Minimum Data Active Time Before Strobe Enabled (Data Set-Up Teme) . ... .o 100 ns
B. Minimum Data Active Time Afer Strobe Disabled (Data Hold Time) ......... ..o 100 ns
C. Typical Strobe Pulse Width For Power-Up Clear Disable . ... ... ... o 500 ns

Minimum Strobe Pulse Width After Power-Up Clear Disabled ......... .. it 300 ns
D. Typical Time Between Strobe Activation and Qutput On to Off Transition ....... ..ot 1.0 us
E. Typical Time Between Strobe Activation and Output Off te On Transition .................. ...t 1.0 us
F. Minimum Data Pulse WIitth . . ..o vt e ittt et e e e et e e 500 ns

Information present at an input is transferred to its
latch when the STROBE and ENABLE are high. The
latches will continue to accept new data as long as
both STROBE and ENABLE are held high. With
either STROBE or ENABLE in the low state, no
information can be loaded into the latches.

When the BLANKING input is high, all of the

output buffers are disabled (OFF) without affecting
the information stored in the latches. With the

BLANKING input low, the outputs are controlled by
the state of the latches.

On first applying Vy;, to the device, all latch out-
puts assume a low state (Power-Up Clear) resulting
in all outputs being OFF. The latches will remain in
the low condition until the Clear is disabled by a
STROBE high input. Data may be entered into the
Iatches duting Power-Up Clear disable if the ENA-
BLE input is also high,

UGS-4815H TRUTH TABLE
Inputs QUTy

INy STROBE  ENABLE  BLANK T-1 T
0 1 1 1] X 0
1 1 1 0 X 1
X X X i X 0
X 0 X 0 1 1
X i} X 0 0 0
X X 0 0 1 1
X X 0 0 0 i
X = irrelevant

T-1 = previous output state
T = present ovtput state



SERIES UCS-4820H HERMETIC BiMOS
8-BIT, SERIAL-INPUT, LATCHED DRIVERS

m

SERIES UCS-4820H HERMETIC BiMOS
8-BIT, SERIAL-INPUT, LATCHED DRIVERS

MIL-5TD-8

FEATURES

® High-Voltage Current-Sink Outputs

& CMOS, PMOS, NMOS, TTL Compatible

® [ow-Power CMOS Logic and Latches

& nternal Puil-Up/Pull-Down Resistors

® Hermetically Sealed Packages to MIL-M-38510

# High-Reliability Screening to MIL-STD-883, Class B

INTENDED FOR MILITARY, aerospace, and re-

lated applications, Series UCS-4820H 8-bit,
serial-input, latched drivers combine bipolar Dar-
lington drivers with MOS logic circuitry (BiMOS) to
provide an interface flexibility beyond the reach of
standard logic buffers and power driver arrays. Ex-
cept for the maximum allowable driver output-
voltage ratings, Types UCS-4821H (50 V), UCS-
4822H (R0 V), and UCS-4823H (100 V) are identi-
cal.

Each driver contains a CMOS shift register and
associated latches designed for operation overa 5 V
to 15 V supply-voltage range. High-impedance in-
puts cause minimal loading of data lines and are
compatible with standard CMOS, PMOS, and
NMOS logic. When used with standard TTL or
Schottky TTL, appropriate pull-up resistors may be
required to ensure an input-logic high. The CMOS
serial-data output allows cascading these devices for
interface applications requiring additional drive
lines.

The eight high-current bipolar outputs can drive

83 Compliant

T

o
w
=¢
b
o
i}
o
-
L
T
in

Dwg, No. A~11,3888

multiplexed LED displays, incandescent lamps,
thermal print heads, and (with appropriate clamping
techniques) relays, solenoids and other high-power
inductive loads. Under normal operating conditions,
and without heat sinking, these devices can sustain
200 mA per output at 50°C at a 42% duty cycle.
Other combinations of number of conducting out-
puts, temperature, and duty cycle are shown on the
following page.

Series UCS-4820H is furnished in 16-pin side-
brazed dual in-line hermetic packages. Reverse-bias
burn-in and 1009 high-reliability screening to MIL-
STD-883, class B are standard.




SERIES UCS-4820H HERMETIC BiMOS
8-BIT, SERIAL-INPUT, LATCHED DRIVERS
i Sy

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

u“d v;s = OV
Qutput Voltage, Vou (UCS-482LH) .. ..o 50V
(UCS-4822H) ... 8oV
UCS-4823H) ... 100V
Logic Suppiy Volkage, Vi ..o oo e e 18V
Input Voltage Range, Y . ... oo oo ~03VioVy +03V
Continuous Qutput Current, loyr .. ..o oo 300 mA
Package Power Dissipation, Py .. ... oo See Graph
Operating Temperature Range, Ta. .. oo oo vt —55°Cto +125°C
Storage Temperature Range, T .. ... oo oo —65°Cto +150°C
Number of Maximum Allowable Duty Cycle
Qutputs ON atVy, = bV and T, of:

{lor = 200 mA) + 25°C +50°C +85°C

8 50% 42% 18%

7 63% 48% 21%

B 74% 56% 25%

5 88% 67% 30%

4 100% Ba% 37%

3 100% 100% 50%

2 100% 100% 75%

1 100% 100% 100%

Caution: Sprague CMOS devices have inpui-static protection but are
susceptible to damage when exposed to extremely high static electrical
charges.

FUNCTIONAL BLOCK DIAGRAM

CLOCK r-[/ -
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OUTy OUT, OUTy QUT, OUTg QUTg OUT, OUTg Pwg. No. Ai1,381C




SERIES UCS-4820H HERMETIC BiMOS
8-BIT, SERIAL-INPUT, LATCHED DRIVERS
L . "

ALLOWAEBLE AVERAGE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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TEMPERATURE IN °C
Dwg. No. A-11,677

ELECTRICAL CHARACTERISTICS ut T, = +25°C, V, = 5V, Vi, = 0V (unless otherwise specified)

Applicable Limits
Characteristic Symbal Devicas Test Conditions Min. Max. Units
Output Leakage Current leex LiCS-4821H Vour = 30V — 50 uh
liCS-4822H Vour = 80V — 50 wA
UCS-4823H Vour = 100V — 50 wA
Collector-Emitter Vegun ALL losr = 100 mA — 1.1 ¥
Saturation Voltage lor = 200 mA — 1.3 y
loor = 350 mA, ¥y = 7.0V — 1.6 v
input Voltage Yo ALL — 0.8 v
Vi ALL Voo = 15V 13.5 — v
Voo = 10V 8.5 — )
Voo = 5.0V (See Note) 3.5 — )
Input Resistance R ALL Vp = 16V 50 — kO
Vip = 10V 50 — K
Vg = 50V 50 — KQ
Supply Current notong AlL One driver ON, Verpoae = Vop = 19Y — 2.0 mA
One driver ON, Verpese = Voo = 10V — 17 mA
One driver ON, Ve = Vpp = 5.0V — 1.0 mA
logiarss ALL bote = Vomone = Voo = 5.0V —_ 100 LA
Voune = Vorose = Yoo = 16V _ 200 ph

NOTE: Operation of these devices with standard TTL or DTL may require the use of appropriate puli-up resistors to ensure an input-logic high,

E—381
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SERIES YCS-4820H HERMETIC BiMOS
8-BIT, SERIAL-INPUT, LATCHED DRIVERS

TYPICAL INPUT CIRCUITS

Voo
STROBE so }
SERIAL DAT
OuTPUT DATA IN
EMNABLE
x
Vss

Dwg. No. A-12,659
Dwg. No. A-12,658

ELECTRICAL CHARACTERISTICS at T, = —55°C, Vy, = 5V, Vi, = 0V (unless otherwise specified)

Applicable Limits
Characteristic Symbol Devices Test Conditions Min. Max. Units
Output Leakage Current I e UCS-4821H Vour = 20V — 50 wh
UCS-4822H Vor = 80V — 50 pA
UCS-4823H Yo = 100V — 50 A
Collector-Emitter Yersin ALL lor = 100 mA — 1.3 v
Saturation Voltage lr = 200 mA — 15 v
lor = 350 mA, Vpy = 7.0Y — 18 Yy
Input Yottage Yoy ALL — 08 )
Vi ALL Yy = 15V 14 — Y
Yoo = 10V 9.0 — v
VYo = 5.0V (See Note) 3.6 — v
Input Resistance R ALL Vi = 15V 35 — 19
Y = 10V 15 — k()
Vop = 5.0V 35 — k(2
Supply Current lonony ALL One driver ON, Vgpee = Voo = 15Y — 2.5 mA
One driver ON, Verages = Voo = 10V — 19 mA
One driver ON, Vggger = Yoo = 5.0V e 1.2 mA
Foniarr ALL Voups = Vamome = Vpp = 5.0V —_ 100 pd
Vewse = Verpose = Voo = 15V —_ 200 ph

NOTE: Operation of these devices with standard TTL or DTL may raquire the use of appropriate pull-up resistors te ensure 2n input-logic high.
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SERIES UCS-4820H HERMETIC BiMOS
B-BIT, SERIAL-INPUT, LATCHED DRIVERS

TYPICAL OUTPUT DRIVER

OUTy

Dwg, No, A-11,880A

ELECTRICAL CHARACTERISTICS a1 T, = +125°C, V), = 5V, Vy; = 0V (unless otherwise specified)

Applicable Limits
Characteristic Symbol Devices Test Conditions Min. Max. Units
Output Leakage Current ligx UCS-4821H Vour = 20V —— h00 A
UCS-4822H Vour = BOV — 500 pA
UCS-4823H Vour = 100V — 500 ph
Collector-Emitter | — ALL lgsr = 100 mA* — 1.3 v
Saturation Voltage Jour = 200 mA* — 15 I
by = 350 mA* ¥ = 7.0V — 18 v
input Yoltage Vi ALL — 0.8 v
Vi ALL Yoo = 15Y 13.5 — v
Vo = 10V 8.5 — v
Yoo = 5.0V (See Note) 3.5 — v
Input Resistance Rey ALL Vi = 16V 50 — k2
Vi = 10V 50 — k(2
Yy = 5.0V 50 — ka2
Supply Current - ALL One driver ON, Vsraope = Voo = 15V — 2.0 mA
One driver ON, Verpoee = Vi = 10V — 1.7 mA
One driver ON, Ygrmoe: = Vo = 5.0V — 1.0 mA
lovore, ALL Veusie = Vomop: = Vop = 5.0V - 100 ph
Vewsis = Vomose = Voo = 15V — 200 pA

*Pulsed test.
NOTE: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to ensure an input-logic high.



SERIES UCS-4820H HERMETIC BiMOS
8-BIT, SERIAL-INPUT, LATCHED DRIVERS
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Dwg. No. A-10,9508

TIMING CONDITIONS

(T, = +29°C; Logic Levels are Vy, and V)

A. Minimum Data Active Time Before Clock Pulse (Data Set-Up Time)
B. Minimum Data Pulse Width ............. . ... ... ......
C. Minimum Clock Pulse Width ............................
D. Minimum Time Between Clock Activation and Strobe ..........
E Minimum Strobe Pulse Width . ........... ... ... ... ....

F. Typical Time Between Strobe Activation and Output Transition

SERIAL DATA present at the input is transferred
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 SER-
JAL DATA must appear at the input prior to the
rising edge of the CLOCK input waveform.

Information present at any register is transferred to
its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

Vo = 50V ¥y, = 15V

............................... 250 ns 150 ns
............................... 500 ns 300 ns

............................... 1.0 us 250 ns
............................... 1.0 s 400 ns
e 500 ns 300 ns
............................... 10 us 1.0 us

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
ENABLE input be high during serial entry.

When the ENABLE input is high, all of the output
buffers are disabled (OFF) without affecting the in-
formation stored in the latches or shiftregister. With
the ENABLE input low, the outputs are controlled
by the state of the latches.

SERIES UCS-4820H YRUTH TABLE

Serial Shift Register Contents | Serial Latch Contents QOutput Contents
Data | Clock Data  Strobe Output
Input | Input | iLly.......... lg |Output Input | 10 .. ... ..., lg | Enable | i1y .......... Iy
H ] HR, R ... R R; ‘
L 1 I LR R ... ... R, R,
X | L | [R R . % | Ry
XXX .......... X X L RiRRy.... ... R,
P PP ..., P | P, H PP Py ov..n.. P, L AL A
XX oo X H HHH .......... H

L = Low Logic Level
H = High Logic Level
X = Irrelevant

P = Present State
R = Previous State
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL/POWER DRIVERS

SERIES UDS-5700H QUAD 2-INPUT

PERIPHERAL/POWER DRIVERS
MIL-STD-883 Compliant

FEATURES

® Four Logic Types

® DTL/TTL/PMOS/CMOS Compatible Inputs

@ Low Input Current

® Standoff Voltage of 80 V

® Hermetically Sealed Package to MIL-M-38510

® High-Reliability Screening to MIL-STD-883, Class B

HESE 16-LEAD QUAD 2-input peripheral and
power drivers are bipolar menolithic integrated
circuits incorporating AND, NAND, OR, and NOR
logic gates, high-current switching transistors, and
transient-suppression diodes on the same chip. The
four output transistors are capable of simulta-
neously sinking 1530 mA continuously at an ambient
temperature of +70°C. In the OFF state, these
drivers will withstand at least 80 V. Reverse-bias
burn-in and 1009 high-refiability screening to MI1L-
STD-883, Class B, are standard.

The Series UDS-3700H 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 Jamps, light-emitting diodes, memo-
ries, and heaters.

The integral transient-suppression diodes allow
their use with inductive loads such as relays, sole-
noids, or stepping motors without the need for dis-
crete diodes. For non-inductive loads, the diode
common bus can be used as a convenjent lamp test.

Dwg. No. A-BB58A

UDS-5703H

Dwg, No. A-8BEBA

UDS-5706H

Dwg. No. A-98674

UDS-5707H

Dwg. No, A-3BE9A

UDS-5733H

ABSOLUTE MAXIMUM RATINGS

SupplyYoltage, Vee. oo 7.0V
Input Voltage, Yo .. ..o oV
Qutput Off-State Voltage, Vgrr . ... ... oo . .. 8DV
Output On-State Sink Current, Iy .. .. ..o 500 mA
Suppression Diode Off-3tate Voltage, Vs ............ 80V
Suppression Diode On-State Current, bgy .. ... 0o 600 mA

Power Dissipation, Py ..o oW
Package Power Dissipation, P, See Graph
Ambient Temperature Range (operating), T,. — 55°C to +125°C
Storage Temperature Range, Tg .. ... .... —85°Cto +150°C
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL/POWER DRIVERS

ALLOWABLE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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Dwg; No, A-10,198A

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Valtags (Y5 4.5 5.0 5.5 y
Qperating Temperature Range -~ 55 +25 +125 C
Current into any output (ON state) —_ — 300 mA

ELECTRICAL CHARACTERISTICS over operating temperature range {(unless otherwise noted)

Test Conditicns Limits
Driven QOther
Characteristic Symbol Yoo Input Input Min. Typ. Max, Units Notes
“1"" Input Voltage Yoy Min. — — 2.0 — — ) —
“Q" Input Voltags Vi Min. —_ — — — 0.8 v —
“0" Input Current oy Max. 0.4V 30V — —-50 —100 ph 2
“1"" Input Gurrent [ Max. 30V oy — — 10 WA 2
Input Glamp Vaoltage Vi Min. —12mA —_ — — -15 ) —_
SWITCHING CHARACTERISTICS ai T, = +25°C, V., = 5.0V
Limits

Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time {00 Y, = 70V, R, = 465 (2 (10 Watts) — 200 500 ns 3

C.= 15pF
Turn-off Delay Time toa Vo = 70V, R, = 465 0 (10 Watts) — 300 750 ns 2

G, = i5pF

NOTES:

1. Typical values are at ¥, = 5.0V, 7, = 25°C. INPUT PULSE CHARACTERISTICS
2. Each input tested separately. Vi = 0V t= 7ns L= 1us
3. Yoltage valuas shown in the test circuit waveforms are with respect to Yo = 35V L=14ns PRRH = 500 kHz

natwark ground terminal.
4. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL/POWER DRIVERS

UDS-5703H QUAD OR DRIVER

Dwg. No, A-9BEA

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symboi | Temp. - Input Input | Output | Win.  Typ.  Max. | Units | Notes

"1" Qutput Reverse Current losr — Min, 20V oy g0V — — 100 ! —
— Open 2.0¥ oy g0V — — 100 o —

"0 Qutput Voltage Viu o Min, 0.8Y 08y | 150mA | — 0.4 0.5 y —
F— Min. 0.8Y 08Y | 300mA | — 06 08 Y —

Diode Leakage Current " Nom. | Nom. 0y oy Open — — 200 A 3
Diode Forward Voltage Drop Yo Nom. Nom. Vee Vee — — 15 175 Y 4
"17 Level Supply Current logn Nom. | Max 5.0¥ 5.0¥ — — 16 25 mA 1,2
0" Leve! Supply Current Lo Nom. | Max. 0y 0y — — 72 100 mA 1,2
IMPUT Yecosv open outeir Vs - i _'u:__ iy n

|
IMPUT I

a T VinlD)
| |

PULSE
GENERATCR
| | !
tpdl e+ tpdl
| | |

15
(Note 51| | == = ==Voul)
= = = = = = LOAD ! t !
| eyt | UTRUT 50% 50%
Yourto)

Dwg. Mo, A-91234

Dwg, No, A-76828C

NOTES:
1. Typical values are at ¥, = 5.0V, T, = 25°C.
2. Per pachage.
3. Diode leakage currant measured at ¥V, = 80 V.
4, Diode forward voltage drop measured at |, = 300 mA.
5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL/POWER DRIVERS

UDS-5706H QUAD AND DRIVER

Dwg. No. A-9886A

ELECTRICAL CHARACTERISTICS over operating femperature range (unless otherwise noted)

Test Conditions Limits
Driven ; Other

Characteristic Symbol | Temp. Voo Input Input | Qutput | Min.  Typ.  Max. | Units | Notes
“1" Qutput Reverse Current Jose —_ Min. 20V | 20V | 80V =100 pA —

— Open 20V 20V | 80V —  — 100 pA —
“0" Qutput Voliage Vau — Min. 0.8V Voo 150mA | — 0.4 0.5 —

— Min. 08V | Vg 300mA | — 06 08 —
Diode Leakage Current | Nom. | Nom. oV 0y Open — — 200 pA 3
Diode Forward Yoltage Drop Y, Nom. | Nom. ' ' — —_ 1.5 175 Vv 4
“1" level Supply Current lecoy Nem. | Max. 50V 5.0¥ — — 16 24 mA 1,2
“'0"" Level Supply Current [ Nom. | Max. oy oy — — 70 98 mA 1,2

INFUT 2,47 VCC=SY opy b—';r: Vg |
=" s B o B

INFUT

—t
! |

|
tpl —;——--I Ir-—-i—lpdo
| ] ]

1 e C
QUTPUT 50% 50%
[ I | \
out ()

Dwg. No. A-7878A

PULSE ]
GEMERATOR

Dwg. No. A-7628C

NOTES:
1. Typical values are at Ve, = 5.0V, T, = 25°C,
2. Per package.
3. Diode leakage current measured at V; = 80V,
4, Diode forward voltage drop measured at |, = 300 mA.
5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL/FOWER DRIVERS

UDS-5707H QUAD NAND DRIVER

Dwg. No. A-DBETA

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Gther

Characteristic Symbol | Temp. Vec Input input | Output | Min.  Typ.  Max | Units | Nofes
“1" Dutput Reverse Current logr — Min. 08V Voo 80V — — 100 wA —

— Open | DBV | Vg 80V -  — 100 A —
“0" Qutput Voltage Vou — Min. 20V 20V | 180mA | — 0.4 05 ) —

—_ Min. 20y | 20V | 300mA | — 06 0B i —
Diode Leakage Current I Nom. | Nom. Veo Voo Dpen — — 200 A 3
Diode Forward Voltage Drop Yo Nom. | MNom. v ov — — 15 L75 ¥ 4
“1" Level Supply Current lggens Nom. | Max. ov | oy — — 24 30 mA i,2
"0 Levet Supply Current [f. Nom. | Max. 5.0V 50V — — 80 106 mh 1,2

IMPUT 249 VCC=5Y gypeng UTTZ v,
0 g 9 JEN & rj-'"1 S .

Vin(0)

15F Vourl1)

1
= Lo&D |
CIRCUIT JI ——————— Vout0)

Dwg. No. A-TG00A
Dwg, No, A-78234

NOTES:
1. Typical values are at Vo, = 5.0V, T, = 25°C.
2. Per package.
3. Diode leakage current measured at ¥, = B0 V.
4. Dioda forward voltage drop measured at |, = 300 mA.
5. Capacitance values specified include probe and test fisture capacitance.

6—88



SERIES UDS-5700H

QUAD 2-INPUT PERIPHERAL/POWER DRIVERS

UDS-5733H QUAD NOR DRIVER

Dwg. No. A-9B684

ELECTRICAL CHARACTERISTICS over operating tfempetatute range (unless otherwise noted)

Test Conditions Limits
Driven | {Other

Characteristic Symbol | Temp. Ve Input nput | Output | Min. Typ. Max. | Units | Notes
“1"” Output Reverse Current losr — Win. 08V 08Y | BOV — — 100 o —

— Open | 0.8V | 08V | 80V — — 100 uA —
“0"" Qutput Voltage '’ — Min. 2.0¥ | OV 150mA | — 04 05 Y —

— Min. 2.0V | oV 300mA | — 06 08 —
Diode Leakage Current I Nom. | Nom. Vee Ve QOpen — — 200 ph 3
Diode Forward Vottage Drop Vo Nom. | Nom. oy 0y — — 1.5 175 ¥ 4
"'1" Level Supply Gurrent leg Nom. | Max. ov ov — — 24 30 mA 1,2
0" Lavel Supply Current J Nom. | Max. 50V 5.0¥ — — &0 100 mA 1,2

Yooy OFEN OUTRUT Vg

[atty il e A v
1 K !  Aeoeh w0 infh
1 Lo INPUT 1 |
| | s s0% g
1 ! 1
i ! 10% ‘k— o —] 10% Vinit)
1
' |
| ! '
; 15pF . o 7 Do i i v,
. (NHLE): ! | eutll)
1 50% 50%
= ! ouTPUT
— - 1 -
! cmcul-'leJ‘kD i
[ === = === Vol
Dwg. No, A-9135A Dwg. No. A-7900A

NOTES:
1. Typical values are at V. = 5.0V, T, = 25°C.
2. Per package.
3. Diode leakage current measured at V, = 80V.
4. Diode forward voltage drop measured at |, = 300 mA.
5, Capacitance values specified in¢lude probe and test fixture capacitance.
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SERIES UDS-5710H
DUAL PERIPHERAL /POWER DRIVERS

SERIES UDS-5710H
DUAL PERIPHERAL/POWER DRIVERS

FEATURES

® Four Logic Types

® DTL/TTLPMOS/CMOS Compatible nputs
o Low Input Current

® Standoff Voltage of 80V

® Transient Protected Qutputs

o High-Relfability Screening

HESE DUAL peripheral and power drivers are

bipolar manolithic integrated circuits incorpo-
rating AND, NAND, OR, or NOR logic gates,
high-current switching transistors, and transient
suppression diodes on the same chip. The two out-
put transistors are capable of simultancously sinking
200 mA continuously at ambient temperatures of
up te +85°C. In the OFF state, these drivers will
withstand at least 80V, Units are supplied in 8-pin
hermetically-sealed mini-DIP packages. Reverse-
bias turn-in and 100% high-reliability screening to
MIL-STD-883 are standard.

The Series UDS-5710H dual 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, memo-
ries, and heaters with a load current of up to a 500
mA peak value,

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. When not required for tran-
sient suppression. the diode common bus can be
used to perform the “lamp test’” function. Similar
devices with Tour drivers per package are the Series
UDS-5700H.

Dwq, Ne. A-9791B

UDS-5711H
Dual AND Driver

Dwg. No, A-97808

UDs-5712H
Dual NAND Driver

Dwg. Ne. A-87888 Dwg. No. A-97888

UDS-5713H
Dual OR Driver

UDS-5714H
Dual NQR Driver

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vg o oo oo oo o 70V
Input Voltage, Vi, . .. ... oo 0V
Qutput Off-State Voltage, Vo .. .. .. ... ... ..., 80V
Output On-State Sink Current 1y, .. ...l L o 500 mA
Suppression Diode Off-State Voltage, Ve ... ... ... 80V
Suppression Diode On-State Current, |, .. ......... 500 mA

Power Dissipation, Py (one autputy .. ......... ... ... 1.OW

(total package} ........... See Graph
Ambient Temperature Range {operating), T,. —55°C to +125°C
Sterage Temperature Range, Ty .. ... .. .. —65°Cto +150°C

These devices are NON-COMFPLIANT regarding MIL-STD-883C because of package dimensions.

6—91




SERIES UDS-5710H
DUAL PERIPHERAL / POWER DRIVERS
S
ALLOWABLE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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Dwg, No. A-10,378

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (Vee) 4.5 5.0 3.5 ¥
Operating Temperature Range -5 +25 +125 °C
Current into any output (ON state) —— — 300 mA

ELECTRICAL CHARACTERISTICS over operating temperature range, unless otherwise noted

Test Conditions . Limits
Driven Dther

Characteristic Symbol Vie Input Input Min. Typ. Max. Units Notes
"1 Input Voltage Yy Min. — 2.0 —_ — ) —
“0” Input Voltage Vi Min. — — — 0.8 ) —
“07 Input Gurrent at al! Inputs

except Strobe [ Max. G4V 30V — —50 100 ph 2
“0” Input Current at Strobe [ Max. 0.4V 0V — —180 -200 WA ——
“I'" Input Current at all tnputs

except Strobe ey Max. oy oy — — 10 A 2
“1"" Input Current at Strobe [ Max. kI oy — — 20 ph z
Input Clamp Voltage Y, Min. —12mA — — — -1.5 1) —

SWITCHING CHARACTERISTICS at T, = +25°C, V = 5.0V

Limits Uinits
Characteristic Symbol Test Conditions Min. Typ. Max. Notes
Turn-on Delay Time toa gs = Ig \J'i:R’L = 465 £} (10 Watts) — 200 500 ns 3
L = 9P
Turn-off Delay Time Tt Ve = 70V, R, = 465 0 (10 Watts) — 300 750 ns 3
C.=15¢pF
NOTES: ' INPUT PULSE CHARACTERISTICS
1. Typical values are at Vi, = 5.0V, T, = 25°C,
2. Each input tested separately. Vi = OV t= 7ns t,=1lus
3. Voltage values shown in the test circuit waveforms are with respect Von = 3.5V t = 14 ns PRR = 500 kHz

to hetwork ground terminal,
4. Capacftance values specified include probe and test fixture capacitance.
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SERIES UDS-5710H
DUAL PERIPHERAL /POWER DRIVERS

UDS-5711H DUAL AND DRIVER

Dwg. No. AD751B

ELECTRICAL CHARACTERISTICS over operating temperature range, urtless otherwise noted

Test Conditions Limits
Driven | Other

Characteristic Symbol | Temp. Veo Input nput | Output | Min,  Typ,  Mex. | Units | Notes
“'1"" Output Reverse Current lore — Min. 20V 2.0V | 80V — — 100 pA —

— Open |} 20V | 20V | 30V —  — 100 pA —
""" Output Voltage Vou - Min. 08Y | Vy 1s0mA | — 0.4 0.5 ¥ —

— Win. 0.8Y | Ve 00mA | — 06 08 v —
Diode Leakage Current I Nom. | MNom. 0y oy Open — — 200 wh 3
Digde Forward Voltage Drop ' Nom. | Nom. Yoo Voo — — 15 L7 ¥ 4
“1" Level Supply Current leciy Nom. | Max, 50V 5.0V — — 8.0 12 mA 1,2
“0" Level Supply Current legies Nom. | Max 0y ov — — 35 49 mA 1,2

INPUT 2.4V VCC SV oppny g

- gt e

Sm T T T T T T T Vingy
|
|

Vinth

1
1
1
1
PLILSE ! I
GENERATOR ) | 1
150F : Tpd1 t 4 I — tpdo
| 1
i
1
1
|

i

t

1

]

]

' Iﬂ\me 5) | = = =Vour(l)

= = = = VT oA CUTRUT 50% 50

I CRCuIT v
mmm e = A out (O}

Dwg, No. A-7878A
Dwg. No. A7628C

NOTES:
1. Typicalvalues are at ¥, = 5.0V, T, = 25°C.
2. Per package.
3. Diode leakage current measured at Ve = Viymm-
4. Diode forward voltage drop measured at |, = 300 mA.
5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-5710H
DUAL PERIPHERAL/ POWER DRIVERS

UDS-5712H DUAL NAND DRIVER

Dwp. No, A9780B

ELECTRICAL CHARACTERISTICS over operating temperature range, unless otherwise noted

Test Conditions Limits
Driven | Other

Characteristic Symbal | Temp. Yo Input | Input | CQutput | Min. Typ. Max | Units | Notes
“1" Cutput Reverse Current logr — Min, 08Y | Vg 80V — — 100 ph —

— Open 0.8V | Ve 80V — — 100 pA —
0" Cutput Voltage Yoy — Min. 2.0¥ 20V | 150mA | — 04 0.5 ¥ —

— Min. 20V | 20V | 300mA | — 06 08 ¥ —
Diode Leakage Current I Nom. | Nom. Ve Voo Open — — 200 pA 3
Diode Forward Yoitage Brop ' Nom. | MNom. v oV — — 1.5 175 Vv 4
"“1" Lavel Supply Current lecqy Nom. | Max. 0y v — — 12 15 mA 1,2
“0" Level Supply Current leem Nom. | Max. 50V 5.0V — — 40 53 mA 1,2

INPUT 2.4 VCC=8Y qpeny U:' A
[ ] 11 r I---- 1 N et oot

) B V.
0% 90% in(1)
INPUT i }
fFsos somY)
+ Hl
0% i " o Vinth

e B et
]

15pF N Your(1)
{ricta 5) \
L 1 1 1 QUTRLT 0% 0%
T = T OLOAD |
cmcun_l ——————— Vaurt)

Dwg. No, A-78094 Dwyg. No. A-7TS00A

NOTES:
1. Typical values are at Yo, = 5.0V, T, = 25°C.
2. Per package.
3. Diode leakage current measured at ¥y = Vepm-
4. Diode forward voltage drop measured at |, = 300 mA.
5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-5710H
DUAL PERiPHERAL [POWER DRIVERS

UDS-5713H DUAL OR DRIVER

Dwg. No. A-§7898

ELECTRICAL CHARACTERISTICS over operating temperature range, unless otherwise noted

Test Conditions Limits
Driven | QOther

Characteristic Symbel | Temp. Vi Input Input | Output | Min.  Typ. Max | Units | Notes
“1" Qutput Reverse Current o — Min. 20V v 80V — - 100 ph —

— Cpen 20V oy 80V — — 100 A —
“0" Qutput Voltage Vou —_ Min. 0.8V 0.8V | 150mA | — 0.4 0.5 y —

— Min. 0.8V | 08Y | 300mA | — 06 08 ¥ —
Diade Leakage Current | Nom. | Nom. 0y v Open — — 200 A
Diode Forward Yoltage Drop Vo Nom. Nom. Voo Yee j— — L5 175 V 4
“1" Level Supply Current loeus Nom. Max. 50V 50V — — 8.0 13 mA 1,2
0" Level Supply Current isein Nom. | Max. ) oy — — 36 50 mA 1,2

v
INPYT CCesv  OPEN QUTPUT Vs

PULSE
GENERATOR

}
Towes j T
lote
= = = = = : =L0oAD | OUTPUT 50% 50%
CRCUT |
Lo | Youtl)

Dwa. Np. A-871234

Dwg. No. A-7628C

NOTES:
1. Typical values are at ¥, = 5.0V, T, = 25°C,
2. Par pachage,
3. Diode leakage current measured at Vi, = V.
4. Diode forward voltage drop measured at |, = 300 mA.
5. Capacitance values specifiad include probe and test fixture capacitance.
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SERIES UDS-5710H

DUAL PERIPHERAL / POWER DRIVERS

UDS-5714H DUAL NOR DRIVER

ELECTRICAL CHARACTERISTICS over operating femperature range, unless otherwise noted

Dwg. No. A-97888

Test Conditicns Limits
Driven | Other
Characteristic Symbol | Temp. Voo Input input | Output | Min.  Typ. Max. | Units | Notes
“1" Qutput Reversé Current Lo — Min. 08V 08V | 80V — — 100 pA —
— Open 08y 08Y | 8OV — — 100 pA —
0" Dutput Voltage Vou — Min. 20V oy 150mA | — 04 0.5 ¥V —
— Min. 2.0V oV 30mA | — 06 08 ¥ —_
Diode Leakage Current L Nom. Nom. Vee Vg Cpen — — 200 pA 3
Diode Forward Voltage Drop Vo Nom. Nom. oV oy — — 15 175 ¥ 4
“1” Level Supply Curreni lecm Nom. | Max. Qv oV — — 12 15 mA 1,2
0" Level Supply Curreni leem Nom. | Max 50V 5.0V — — a0 50 mA 1,2
INPUT VCC=5V OPEN  QUTPUT Vg
e = Vin(y
Vin(0)
Vaut(1)
Vaut{0)

NOTES:

1. Typical values are at Voo = 5.0V, T, = 25°C.

Dwg, No, A-9135A

2. Per package.

3. Diode leakage current measured at Vy = Vi

4. Diode forward voltage drop measured at I, = 300 mA.
5. Capacitance values specified include probe anc test fixture capacitance,
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UDS-5791H
QUAD DIODE POWER DRIVER

UDS-5791H
QUAD PIN DIODE POWER DRIVER
MIL-5TD-883 Compliant

FEATURES

@ Low Input Current

o TTL, DTL, MOS Compatible

# Wide Dperating Yoliage Rangs

® High Cutput Breakdown Yoltage

& High-Reliability Screening to MIL-STD-883, Class B

ONSISTING of four high-voltage NPN output

stages and associated logic and level shifting,

this monelithic, planar integrated circuit offers an

easy solution to many PIN diode driving applica-
tions.

The UDS-5791H quad power driver is designed to
replace discrete or hybrid PIN diode drivers. It pro-
vides significant reductions in cost and space with
improved reliability. The device is capable of sus-
taining OFF voltages of 120 V and will switch cur-
rents to 500 mA.

The input buffer circuitry has been designed to PARTIAL SCHEMATIC
utilize external discrete resistors. The one-resistor-
per-driver effectively reduces total package power ONE OF FOUR DRIVERS
dissipation and junction temperature while allowing
user selection of output base drive current, power Vew
supply voltages, and output current. b Ao

§-otmem

All devices are rated for operation over an @
extended temperature range of —55°C to -+ 125°C.

It is customarily supplied in 16-pin hermetic dual
in-line packages. Reverse-bias burn-in and 100%
high-reliability screening to MIL-STD-883, Class 56K
B, are standard. 6K 16%

Dwg. No. A-10,478

g
)

g

ABSOLUTE MAXIMUM RATINGS o
over free-air operating temperature range

Supply Voltage, Ve, ..o oo +6.0V K
Supply Voltage, Y .. ... ... . —6.0V 3K
Input Voltage, Vi . ... ... Ve
Qutput OFF-State Voltage, Vo (ref. V) ..ot +120V "
Output ON-State Current, low ..o nts 500 mA
Package Power Dissipation, Py ................ See Graph
Operating Ambient Temperature Range, T, . —55°C to +125°C Pwg. No, A-10, 480
Storage Temperature Range, Ts ......... —65°C to + 150°C
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UDS-5791H
QUAD PIN DIODE POWER DRIVER

1

RECOMMENDED OPERATING COMDITIONS

Min, Nom. iax. Units
Supply Voltage, Ve 4.5 5.0 8.5 Y
Supply Voltage, Ve —15 =30 —55 y
Output ON-State Current, lgy 300 mA
Operating Ambient Temperature Range, T, =55 +25 +125 °C

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Temp. Vi Vee A Vorr or fon Ry Limits
Characteristic Symbol 0 |V [ =) ) (=) (mA) | () | Min. | Max | Units
“1" Input Voltage Yo — 45 — — — — — 2.0 4.0 ¥
“0" Input Voltage Vi — 4.5 — — — — — — 0.8 ¥
1" Input Current s — 5.5 3.0 5.0 — — — — 50 wh
0" Input Current s — 5.5 30 04 — — e — 1.0 mA
QOFF-State lore +25 4.5 3.0 04 15— — — 50 WA
Reverse Current +125 | 45 | 30 | 04 | 115 — | — | — | 100 | pA
ON-State Vou —55 4.5 L5 24 —_ 150 | 720 | — 400 my
Output Voltage™ — 300 | 30 | — | 600 | mv
(Ref. V) +25 | 45 | 15 | 24 | — 150 | 7e0 | — | 400 | m¥
— 300 | 360 — 700 my
+125 4.5 15 24 — 150 | 720 — 500 my
— 300 | 360 | — 850 my
Predriver Yy —_ 45 15 2.4 — 150 720 — 1.3 ¥
Coilector Voltage™ - 300 360 — 1.5 V
(Ref. Vo 55 | 33 | 24 | — 0 | 20 | — | L7 |V
Qutput Short-Gircuit Current® log — 45 30 04 | -23 — 510 20 50 mA
QOFF-State Supply Current [ — 5.5 5.5 04 — — — — 4.1 mA
ON-State Supply Current leg — 55 5.5 24 — — — — 3.4 mA
Turn-On Delay to +25 5.0 30 — — — 510 - 500 ns
Storage Delay t, +25 50 3.0 —_ — . 510 — 50 T
Fall Time 4 +25 5.0 3.0 — — — 510 — 100 ns

*Each output tested separately.



UDS-5791H
QUAD PIN DIODE POWER DRIVER

ALLOWAELE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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Dwg. No. A-10.1984

SWITCHING TEST CIRCUIT

AND WAVEFORMS
2.4V —
X%
5 Vin Yee  Vour  -1oov

5 o 509 |

1N |
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Dwg. No. A-10 65¢ e Diwg. Mo, A-10.6584
GENERAL DESIGN NOTES
ION B(Vnc - VEE - Vx)

IRx=‘B‘ Rx—

Lo

where:

B = 30, the minimum output current gain aver the operating temperature range
V., = L.5, the maximum predriver voltage
It is recommended that 2 minimum overdrive of 25% to be vsed {1.25 i, or 0.8R,).

6—99



UCS-5800H AND UCS-5801H
HERMETIC BiMOS Il LATCHED DRIVERS

UCS-5800H AND UCS-5801H
HERMETIC BiMOS Il LATCHED DRIVERS
MIL-STD-883 Compliant

FEATURES

® 4.4 MHz Minimum Data Input Rate

o CMOS, PMOS, NMOS, TIL Cempatible Inputs

& Internal Pull-Down Resistors

® Low-Power CMOS Control and Latches

® High-Yoltage, High-Current Outputs

o Transient-Protected Qutputs

o Operating Temperature — 55°C to + 125°C

® High-Reliability Screening {o MIL-STD-883, Class B

IMPLIFYING INTERFACE between 18I and

peripheral power loads, the hermetically sealed
UCS-5800H (4-bit) and UCS-5801H (8-bit) latched
drivers combine the advantages of CMOS logic and
control and high-voltage, high-current bipolar out-
put buffers. Typical applications inclide micropro-
cessor interface to relays, solenoids, de and stepper
motors, printers, LED or incandescent displays re-
quiring bermetic packaging and an operating tem-
perature range of —55°C to + 125°C.

BiMOS 11 latched drivers have data input rates
faster than those of the original BiMOS circuits.
With a 5 V logic supply. they will typically operate
at better than 5 MHz. With a 12V supply, signifi-
cantly higher speeds are obtained. The CMOS in-
puts are compatible with standard CMOS, PMOS,
and NMOS logic levels. TTL or DTL circuits may
require the use of appropriate pull-up resistors.

The Darlington open-collector outputs will drive
power loads rated to 30 V and 350 mA (500 mA,
maximum). Integral diodes for inductive load tran-
sient suppression are included. Because of lim-
itations on package power dissipation, the
simultaneous operation of all drivers at high current
can only be accomplished by a reduction in duty
cycle. Qutputs may be paralleled for higher load-
current capability.
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QUTPUT

CLEAR | 1 14| ENABLE

$TROBE [ 2 13} Voo

IN, | 3 12 ] QUT,
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T
LATCHES
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N, [B 9 ] ouT,

GROUND [ 7 B | cOMMON

Dwa. No. A-10,4095

UCs-5800H

SUTPUT
ENABLE

I
LATCHES
1

Dwy, No, A-10.4858

UCS-5801H

The 4-bit, UCS-5800H is furnished in a standard
14-pin side-brazed hermetic package. The 8-bit,
UCS-35801H is supplied in a 22-pin side-brazed her-
metic package with row spacing on 0.400" {10.16
mm) centers. To simplify circuit beard layout, all
outputs are opposite their respective inputs. Both
packages conform to the dimensional requirements
of MIL-M-38510. High-temperature reverse-bias
burn-in and 100 high-reliability screening to MIL-
STD-883, Class B are standard.



UCS-5800H AND UCS-5301H
_ HERMETIC BiMOS 1l LATCHED DRIVERS
e, S

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

Quiput Voltage, Yo, .o e 50V
SUpPlY VOItEEE, Von. - v vt e e 15Y
Input Voltage Range, Viw ... ... —03VioVy, + 03V
Continuous Collector Current, | ... ... ... 500 mA
Package Power Dissipation, Py, .. ... See Graph
{Operating Amblent Temperature Range, Ty ... ... oot ov 1 —55°Cto +125°C
Storage Temperature Range, Ty ... ... ..o —b5°E to + 150°C

NOTE: Qutput current rating may be fimited by duty cycle, ambient temperature, air flow, and number
of outputs conducting. Under any set of conditions, do not exceed a maximum junction temperature of
+130°C.

Caution: Sprague DMOS devices have input-static protection but are susceptible to dam-
age when expased fo extramely high static electrical charges,

TYPICAL INPUT CIRCUIT
Voo

Dwg. Na. A-12,520

FUNCTIONAL BLOCK DIAGRAM

QuTPLT
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TYPICAL MOS LATCH TYPICAL BIPOLAR DRIVER

2w, No. A-1D,4854
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UCS-5800H AND UCS-5801H
HERMETIC BiMOS Il LATCHED DRIVERS

e

ALLOWABLE AVERAGE PACKAGE POWER DiSSIPATION
AS A FUNCTION OF TEMPERATURE
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Dwag. No. A-11,454

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vi, = 5V (unless otherwise specified)

Limits
Characteristic Symbol Test Conditions Min. ilax. Units
Output Leakage Current leex Ve = 50V — 50 pA
Collector-Emitter Veewm l. = 100 mA L — 1.1 v
Saturation Voltage ls = 200 mA _ 13 "
i = 350 mA, Vg, = 7.0V — 16 v
Input Yoltage Vi — 1.0 ¥
Vi Vgy = 12V 105 — v
Voo = 10V 85 — ¥
Vi = 5.0V (See Note) 35 — ¥
input Resistance Ry Vi = 12V 50 — ky
Y, = L0V 50 — 0
Vo = 00V 50 — k(2
Supply Current looom Yy = 12V, Outputs Open — 20 mA
{Each Vo = 10V, Outputs Open — 1.7 mA
Stage) Yoo = 9.0V, Quiputs Dpen — 1.0 mA
Lot Vp = 12V, Qutputs Open, Inputs = 0Y — 200 pA
{Total} Vo = 5.0V, Outputs Open, Inputs = 0V — 100 A
Clamp Diode Leakage Current Iy Vo =50V — 50 wA
Clamp Diode Forward Voltage Ve lr = 350 mA _ 2.0 v

NOTE: Operaticn of these devices with standard TTL or DTL may require the use of appropriate pull-up resisters to insura a minimum logic “1.”
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ELECTRICAL CHARACTERISTICS ot T, = —55°C, Vg = 5V (unless otherwise specified)

UCS-5800H AND U(CS-5801H
HERMETIC BiMOS 11 LATCHED DRIVER
————————

Limits
Characteristic Symbol Test Cenditions Iin. Max, Units
Output Leakage Current legx Vo = 50V — 100 ph
Collector-Emitter - lg = 100mA — 13 y
Saturation Yoltage s = 200 mA _ 15 Y
;= 350mA Vy = 7.0V — 18 Y
Input Voltage Vi — 1.0 ¥
Yo Vo, = 12V 11 _ v
Yo, = 10V 9.0 — ¥
Vi = 5.0V (See Note) 35 —_ y
Innut Resistance R Vop = 12V 35 — k(2
Vo = 10V 35 — k()
Vo = 5.0V 35 — (9}
Supply Current Lopion; Vi = 12V, Qutputs Open — 2.5 mA
éE:g';) Vyp = 10V, Qutputs Open — 19 mA
Vo = 5.0, Cutputs Open — 1.0 mA
fovcors Vo, = 12V, Outputs Opan, Inputs = 0¥ — 200 A
(Totel} Yy, = 5.0V, Outputs Open, Inputs = 0V — 100 A
Clamp Diode Leakage Current I Yo =50V — 50 A
Clamp Dicde Forward Votage Ve [y = 350 mA — 2.1 )
ELECTRICAL CHARACTERISTICS ot T, = +125°C, V,, = 5V (unless otherwise specified)
Limits
Characteristic Symbol Test Conditions Min. Max, Unitsﬁ
Output Leakage Current le Ve = 50V —_ 100 LA
Collector-Emitter Vocoum f; = 100 mA —_— 13 ¥
Seturation Yoltage le = 200 mA - 15 v
le = 350 mA ¥y = 7.0V — 18 V
Input Yoltage Vi — 1.0 ¥V
Vi Yy = 12V 10.5 — v
Yy = 10V 8.5 — v
Voo = 5.0V (See Note) 35 — ¥V
Input Resistance R Yoo = 12V 50 — kO
Y, = 10V 50 — k2
Yoo = 5.0V 56 — k()
Supply Current lootow, Yoo = 12V, Cutputs Open —_ 2.0 mh
(Each Vo = 10V, Dutputs Upen — 1.7 mA
Stage)
Vop = 5.0V, Outputs Open —_ 1.0 mA
e Y = 12V, Qutputs Open, Inputs = 0V — 200 WA
(Total) VYo = 5.0V, Cutputs Open, Inputs = DV — 100 A
Clamp Diode Leakage Current e Yo = 50V — 100 A
Clamp Diode Forward Voltage V . = 350 mA — 2.0 v

NOTE: Operation of these devices with standard TTL or DTL may require the use of appropriate puil-up resistors to insure a minimum logic *1.”
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UC5-5800H AND UCS-5801H
HERMETIC BiMOS 1F LATCHED DRIVER

R e .

CLEAR ——— -
ol
STROBE —m4m89 ] — e — ————— —
—f A ool Bl e C ol B —wi Ale— C ] B (e—
ouTPlT — .
ENABLE G — led— & —a
INN RN
wemetped O ot —e] £ — o TTTTTTTTTTTTT T — E P
{JUTN i—| T———
Dw. No. A-10.895A,
TIMING CONDITIONS
(T, = +25°C, Logic Levels are Vy, and Ground}
A, Minimum data active time before stroba enabled (data set-uptime). ... ...... ... .. ... 50 ns
B. Minimum data active time after strobe disabled {data hold time) . .. .................. 50ns
C.  Minimum strobe pulsewidth ... ... . o 125 ns
D. Typical time betwesn strobe activation and output on to off transition ................ 500 hs
E.  Typical time between strabe activation and output off to on transition ................ 500 ns
F. Minimumeclearpulse width .. ... . oo 300 ns
G Minimumdatapulsewidth .. .. ... . 225ns

Information present at an input is transferred to its latch when the
STROBE is high. A high CLEAR input will set all latches te the output oFF
condition regardless of the data or STRORE input levels. A high ouTrUT
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 OUTy

1Ny, STROBE CLEAR ENABLE i-1 ot
0 1 0 0 OFF
1 1 0 0 ON
X bt 1 X CFF
X b4 X I X QOFF
X 0 0 0 ON ON
X 0 0 0 QOFF OFF
X = Irrelevant.
-1 = pravious output state.
t = presant output state.
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UCS-5800H AND UCS-5801H
HERMETIC BiMOS Il LATCHED DRIVERS
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UCS-5810H HERMETIC BiMOS 1
10-BIT, SERIAL-INPUT, LATCHED DRIVER

50—

UCS-5810H HERMETIC BiMOS Il
10-BIT, SERIAL-INPUT, LATCHED DRIVER
MIL-STD-883 Compliant

FEATURES

# 5 MHz Minimum Data Input Rate

o High-Voltage Source Outputs

e CMOS, PMOS, NMOS, TTL Compatible Inputs

o |ow-Power CMOS Logic and Latches

o [nternal Pull-Down Resistors

o Wide Sunply-Voltage Range

o High-Reliability Screening to MIL-STD-883, Class B
& Qperating Temperature —55°C to + 125°C

OMBINING low-power CMOS logic with bipo-
lar source drivers, Type UCS-5810H will sim-
plify many display-system designs. Primarily
intended for use with vacuum-fluorescent displays,
this BIMOS 10-bit serial-input, latched driver can
also be used with LED and incandescent displays
within its output limitations of 60 V and 40 mA per
driver.

BiIMOS II devices have considerably better data
imput rates than the original BiMOS circuits. With a
5V supply, they typically operate above 5 MHz.
With a 12V supply, significantly higher speeds are
obtained.

The CMOS 10-bit shift register and associated
latches are designed for operation overa3>Vito 15V
supply-voltage range. They cause minimal loading
of data lines and are compatible with standard
CMOS, PMOS, and NMOS logic. When used with
standard TTL or low-speed TTL logic, appropriate
pull-up resistors may be required to ensure an input-
logic high. A CMOS serial-data cutput allows cas-
cading these devices for interface applications re-
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quiring many drive lines (dot matrix, alphanumeric,
bargraph).

The 10 bipolar outputs are used as segment or digit
drivers in vacuum-fluorescent displays. Under nor-
mal operating conditions, these devices will sustain
25 mA per output at 50°C at a duty cycle of 61%.
Other combinations of number of conducting out-
puts and duty cycle are shown in the specifications
in this bulletin.

Type UCS-5810H, when combined with Type
UCS-3815H, an 8-bit latched source driver, com-
prises a minimum component display subsystem re-
quiring few, if any, discrete components. Type
UCS-3810H is furnished in an 18-pin hermetic dual-
in-line package. Reverse-bias burn-in and 100%
high-reliability screening to MIL-STD-883, Class B,
are standard.



UCS-5810A HERMETIC BilOS Il
10-BIT, SERIAL-INPUT, LATCHED DRIVER

m

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

and V; = 0V
Output Yoltage, Vour - oo 60V
Logic Supply Veltage Range, Vi . .. ... 45V oY
Oriver Supply Voltage Range, Vay ..o oo v oo 50Vt 60V
Input Voltage Range, Vis .. ... ... i —-03VioVy, +0.3V
Continuous Quput Surrent, T, oo oo oo — 40 mA
Package Power Dissipation, Py . .. ... .o Lawr
Operating Temperature Range, To. . ... ... v —-55°Cip +125°C
Storage Temperature Range, Tg ... ... ..o, —b5°C to +150°C

*Derate at 13.3 mW/°C above -~ 25°C.

Maximum Allowable Duty Cycle

Number of
OUtDUTS N at VIJD = 5Vand T, of:
{lor = —25mA +25°C + 30°C +-85°C
10 81% 61% 34%
g 80% 68% 38%
8 88% 76% 43%
7 100% 87% 45%
6 100% 97% 7%
] 100% 100% 69%
4 100% 100% 86%
3 100% 100% 100%

Cautlon: Sprague CMOS devices have inpur-static protection but are
susceptible to damage when exposed to extremely high static electrical
charges.

FUNCTIONAL BLOCK DIAGRAM
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Dwg. No. A-10,989
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UCS-5810H HERMETIC BiMOS 11

. 10-BIT, SERIAL-INPUT, LATCHED DRIVER

w

TYPICAL INPUT CIRCUIT

IN
d)Vss
TYPICAL OUTPUT DRIVER
Vep
ouT
7K 15K
100K
Vss

Dwg. No. A-10,9818

ELECTRICAL CHARACTERISTICS a1 T, = +25°C, V, = 60V, V;, = 5V10 12V, V;; = OV (unless otherwise noted)

ALLOWABLE AVERAGE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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DPwg. No. A-11,622

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Qutput OFF Voltage Vaur — 10 )
Output ON Voltage Ly = —20mh 57.5 — y
Qutput Pull-Down Current louy Your = Vee 400 850 pA
Output Leakage Current — —15 ph
Input Yoltage Vi Yo, = 5.0V 35 — v
Vo = 12V 10.5 — ¥V
Vi —03 +08 ¥
Input Current Iy Yoo = Vi = 5.0V — 100 A
Yoo = Vi = 12V — 240 pA
Input Impedance L Vo = 5.0V 50 — [£9)
Serial Data Qutput Resistance Rour Vi = 5.0V — 20 kO
Yoo = 12V — 6.0 ke)
Supply Current I All outputs ON, Outputs open — 13 mA
Al outputs OFF, Qutputs open — 200 WA
[ Voo = 5.0V, All outputs OFF, All inputs = 0V — 100 HA
¥, = 12V, All cutputs OFF, All inputs = 0V —_ 200 A
VYo = 5.0V, One output ON, All inputs = 0V — 1.0 mA
Vi = 12V, One output ON, All inputs = OV — 3.0 mA

NOTES: Positive (negative) current is defined as going into (coming out of} the specified device pin,
Oparation of this device with standard TTL or DT may require the use of appropriate pull-up resistors to ensure an input-iogic high.
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UCS-5810H HERMETIC BiMOS i
10-BIT, SERIAL-INPUT, LATCHED DRIVER

ELECTRICAL CHARACTERISTICS at T, = —55°C, Vi = 60V, Vyp = 5V 10 12V, Vi, = 0V (unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Qutput OFF Voltage Vour — 1.0 V
Qutput ON Yoitage Iy = —25mA 57 — ¥
Output Pull-Bown Current four Vor = Ve 300 850 phA
Output Leakage Current — —15 ph
Input Yoltage Yinen Vo = 3.0V 38 — ¥
' Vo = 12¥ 11.0 — vV
Vi -0.3 +0.8 ¥
Input Current [ Vg = ¥y, = 5.0V — 145 pA
Yoo = ¥y = 12V — 430 ph
input Impedance In Yoo = 2.0¥ 35 — k2
Serial Data Output Resistance Rour Yoo = DOV — 20 193
Yo = 12V — 6.0 k2
Supply Current las Al outputs ON, Outputs open — 13 mA
All autputs OFF, Outputs open — 100 WA
Io Yoo = 5.0V, All outputs OFF, All inputs = 0V — 100 WA
Voo = 12V, All outputs OFF, All inputs = 0V — 200 WA
Voo = 5.0V, One output ON, All fnputs = 0V — 1.0 mA
Voo = 12V, One output ON, All inputs = 0V — 3.0 mA

NOTES: Positive {negative) current Is defined as going into (coming out of) the specified device pin.
Operation of this device with standard TTL or DTL may require the use of appropriate pull-up resisters to ensure an input-logic high.

ELECTRICAL CHARACTERISTICS at T, = +125%C, Vp, = 60V, Vi, = 5V 10 12V, Vc = 0V (unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Output OFF Voitage Vour —_ 1.0 y
Qutput ON Voltage loy = —25mA 57 —_— ¥
Qutput Pull-Down Current lour Your = Yes 400 1400 ph
Output Leakage Current — -30 pA
Input Yoltage Yoy Vop = 5.0V 35 —_ Y
Yo = 12V 10.5 — vV
Vi -03 +0.8 vV
Input Current Iy Yoo =V = 5.0V — 100 wh
Yo = Vyy = 12V — 300 WA
Input Impadance Zn Vo = 5.0V 50 — k)
Serial Data Qutput Resistance Rour Yy, = 5.0V — 27 kQ)
Yo = 12V — 8.0 k€)
Supply Current les All outputs ON, Outputs open — 15 mA
All outputs OFF, Qutputs open — 100 WA
Iog Yop = 5.0V, All outputs OFF, All inputs = 0¥ — 100 pA
Vo = 12V, All outputs OFF, All inputs = QV — 200 A
Vop = 5.0V, One output ON, All inputs = 0V — 1.0 mA
Voo = 12V, One output ON, All inputs = 0V — 3.0 mA

NOTES: Pesitive (negative) current is defined as going into (coming out of) the specified device pin.
Operation of this device with standard TTL or DTL may require the use of appropriate pull-up resistors to ensure zn input-logic high.
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UCS-5810H HERMETIC BiMOS I
10-BIT, SERIAL-INPUT, LATCHED DRIVER

— ]
CLOCK =r

f— [ —

of B |w—
DATA IN — | b—
A E 7
C m
STROBE —08 - e e
BLANKING ‘ B I S
e
OUTy —
[hwg. No. A-12,649
TIMING CONDITIONS
(T, = +25°C, Logic Levels are Vy, and V)
Vo = 5.0V
A. Minimum Data Active Time Before Clock Pulse {Data Set-Up Time) . . ... .. 75ns
B. Minimum Data Active Time After Clock Pulse (Data Hold Time). . ........ 75ns
C. Minimum Data PulseWidth .. ..... .. oo 150 ns
D. Minimum Clock Pulse Width . ........ .. ... ... ... ... iiini 150 ns
E. Minimum Time Between Clock Activation and Strobe .., ...... ... ... 300 ns
F. Minimum Strobe PulseWidth . . ... . ... ... 100 ns
G. Typical Time Between Strobe Activation and Output Transition .......... 1.0 ps

SERIAL DATA present at the input is transferred to
the shift register on the logic “‘0°" to logic *‘1”° tran-
sition of the cLocK input pulse. On succeceding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA QUTPUT. 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 its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed {sTrRORE tied high) will require that the
BLANKING input be high during serial data eniry.

When the BLANKING input is high, all of the cutput
buffers are disabled (orE) without affecting the in-
formation stored in the latches or shift register. With
the BLANKING input low, the outputs are controlled
by the state of the latches.

TRUTH TABLE
Serial Shift Register Contents | Serial Latch Contents Output Contents
Data | Clock Data | Strobe Blanking
Input | Input 11, L Lol Iy Output | Imput | I, 1, I ..oy by Input [ P P P
H H R R ...Ry_sRi_t | Rucy
L LRR . RyoRiy | R
X Ry R Ry ... Ru_iRy Ry
XXX ...X X X L Ry Ry Ry .. Ry_yRy
Py Py Py Py Py Py H P, P, Py .. .PyoiPy P, P, Py ...P Py
XXX ..% X H LLL ...L L
L = Low Logic Level
H = High Logic Level
X = lrrelevant
P = Present State
R

= Previous State
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UCs-5815H
HERMETIC BiMOS Il LATCH/SOURCE DRIVER

UCS-5815H
HERMETIC BiMOS Il LATCH/SOURCE DRIVER
MIL-STD-883 Compliant

FEATURES

& 4.4 MHz Minimum Data Input Rate

& High-Yoltage Scurce Outputs

o CMOS, PMOS, NMOS, TTL Compatible Inputs

@ Low-Power CMOS Latches

« Internal Pull-Down Resistors

* Wide Supply-Voltage Range

@ High-Reliability Screening to MiL-STD-883, Class B
@ Operating Temperature —55°C to + 125°C

ESIGNED primarily for use with high-voltage
vacunm-fluorescent displays, the UCS-5815H
BiMos integrated circuit has eight NPN Darlington
source drivers with pull-down resistors, a CMOS
latch for each driver, and common STROBE, BLANK-
ING, and ENABLE functions.

BiMOS II devices have considerably better data
input rates than the original BIMOS circuits. With a
5V supply, they typically operate above 5 MHz.
With a 12 V supply, significantly higher speeds are
obtained.

The CMOS inputs cause minimal loading and are
compatible with standard CMOS, PMOS, and
NMOS logic commonly found in microprocessor de-
signs. The use of CMOS latches also allows opera-
tion over a supply voltage range of 5 V1o 12 V. When
emploved with either standard TTL or low-speed
TTL UCS-5815H may require the use of appropriate
pull-up resistors.

The bipolar outputs may be used as segment, dot

E—111
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Dwg. No, A-10,987A

{matrix), bar, or digit drivers in vacuum-fluorescent
displays. Under normal operating conditions, these
devices will sustain 25 mA per output at 30°C and a
duty cycle of 89%. Other combinations of numbers
of conducting outputs and duty cycle are shown in
the specifications in this bulletin.

A minimum component display subsystem, re-
quiring few or no discrete components, may be as-
sembled by using a UCS-5815H BiMOS latch/source
driver with a UCS-5810H serial-to-parallel latch/

driver.

The UCS-5815H is furnished in 22-pin hermetic
dual-in-line packages. To simplify printed wiring
board layout, output pins en the package are oppo-
site respective input pins.

Reverse-bias burn-in and 100% high-reliability
screening to MIL-STD-883, Class B, are standard.




UCs-5815H
HERMETIC BiMOS Il LATCH/SOURCE DRIVER
.

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

and V; = 0V
Qutput Valtage, Vour - . oo v e e e GOV
Logic Supply Voltage Range, Vi . . . ..o 45Vt 15V
Driver Supply Voltage Range, Yes .. ... oo 50¥t0 60V
Input Voltage Range, Vi oo - oo —03VioVy +0.3V
Continuous Output Current, lyr + oo vv v s —40 mA
Package Power Dissipation, Py . ... ... 1.6 W*
Operating Temperature Range, Ta. . oo e v e e s =55°C fo +125°C
Storage Temperature Range, Tg . ... ..o oo —65°Cto +150°C
*Derate at 15.4 MW°C above -+ 25°C.
Number of Maximum Allowable Duty Cycle
Outputs ON atVy, = 5Vand T, of:
o = —25 mA} +25% +50°C +85°C
8 100% 89% 56%
7 100% 98% 57%
6 100% 100% 66%
5 100% 100% 80%
4 100% 100% 100%

Caution: Sprague CMOS devices have input-static protection but are sus-
ceptible to damage when exposed to extremely high static electrical

charges.
ALLOWABLE AVERAGE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

7
E
=4
=
g
E 5
= \
a Jse
o4 47,95?4
5 Ze
g .f{ '

g =
W3 <%0,
2 N
2 \
o
w2
2 AMggg, NORM! \
< NT 3
z  [— MPERAT, SYSTEM LIMIT
5 1 \.\E 8, ~65%py, ! \
< ~
| ——
| 'N-.__\
0 ] \ah
25 50 75 100 125 150

TEMPERATURE IN oG
Dwg, Ne. A-11,552

6—112



UCS-5815H

HERMETIC BiMOS 11 LATCH/SOURCE DRIVER

TYPICAL INPUT CIRCUIT

Vop

Vsg

Dwg. No. A-12,517

TYPECAL OQUTPUT DRIVER

Vs
o)

ouT

15K

100K

Vss

Dwg. No. A-12,546

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vi, = 60V, V,, = 5V 10 12V, V;; = 0V (unless otherwise noted)

Limts
Characteristic Symbal Test Conditions Min. Max. Units
Output OFF Voltage Vour — 1.0 v
Output ON Voltage lr = —25mA al.h — )
Output Pull-Down Current loyr Vor = Ve 400 850 pA
Qutput Leakage Current — —15 ol
Input Voltage Vi Voo = 0.0V 3.5 53 )
Vg = 12V 10.5 12.3 Y
_ Voa —03  +08 v
Input Current [ Voo =V = 5.0V — 100 pA
Vg = Vi = 12V — 240 pA
Input Impedance I Vop = 5.0V 50 — kQ
Supply Current leg All outputs ON, All Dutputs open — 10.5 mA
All outputs OFF, All Qutputs open — 200 WA
[ Voo = 5.0V, All outputs OFF, All inputs = 0V — 100 A
Voo = 12V, All outputs OFF, All inputs = 0¥ — 200 WA
Vi = 5.0V, One output ON, All inputs = 0V — 1.0 mA
Yy = 12V, One output ON, All inputs = 0V — 30 mA

NOTE: Positive {negative) current is defined as going into (coming out of} the specified device pin.
Operation of this device with standard TTL or DTL may require the use of appropriate pull-up resistors to ansure an input-logic high.
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UCS-5815H
HERMETIC BiMOS 1l LATCH/SOURCE DRIVER

ELECTRICAL CHARACTERISTICS at T, = —55°C, Vi = 60V, Vy, = 5V10 12V, V= 0V
{unless otherwise noted)

Limits
Characteristic Symbal Test Conditicns Min. iax. Units
Output OFF Voltage Vour — 1.0 ¥
Output ON Valtage lr = —25mA 57 f— y
Qutput Pull-Down Current lour Vogr = Ves 300 850 A
Qutput Leakage Current — -15 WA
Input Voltage Vi Vo = 5.0V 16 — ¥
Voo = 12V 110 —
Yo -03 +08 ¥V
Input Current e Yy = ¥y = 5.0V — 145 ph
Yoo = V= 12V —_— 430 A
Input Impedance . In Yo, = D0V 35 — k)
Supply Current lag All outputs ON, Outputs open — 10.5 mA
All outputs CFF, Qutputs open — 100 pA
[ Vo = 5.0V, All outputs OFF, All inputs = 0V — 100 pA
Voo = 12V, Al outputs OFF, All inputs = OV — 200 pA
Yoo = 5.0V, One utput ON, All inputs = OV — 1.0 mA
Yop = 12V, One ouiput ON, All inputs = OV — 3.0 mh

NOTES: Positive (negative) current is defined as going into (coming out of} the specified device pin.
Operation of this device with standard TTL or DTL may require the use of appropriate pull-up resistors te ensure an input-logic high.

ELECTRICAL CHARACTERISTICS at T, = +125°C, Vi, = 60V, V;,, = 5V10 12V, V, = 0V
{unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max, Units
OQutput OFF Voltage Your — 10 y
Output ON Voltage lor = —25mA 57 — y
Output Pult-Down Current lour Your = Vaa 400 1400 BA
Output Leakage Current — -30 wA
Input Voltage Y Voo = 5.0V 35 — ¥y
' Vpp = 12V 10.5 — v
Vi —03 +028 ¥
Input Current Iz Yoo =V = 5.0V — 100 A
Yoo = ¥y = 12V — 300 i
Input Impedance In Voo = 50V a0 — k2
Supply Current lag All outputs ON, Outputs open — 12 mA
All outputs OFF, Qutputs open — 100 wh
I Yoo = 5.0V, All outputs QFF, All inputs = 0V — 100 pA
Yy = 12V, All autputs OFF, All inputs = 0V — 200 pA
Yoo = 5.0V, One output ON, Al fnputs = QV — 1.0 mA
Vyp == 12V, One output ON, All inputs = 0V — 3.0 mA

NOTES: Positive {negative) current is defined as going Into (coming aut of) tha specified davice pin.
Cperation of this device with standard TTL or DTL may require the use of appropriate pull-up resistors to ensure an input-logic high.
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UCs-5815H
BiMOS Il 8-BIT LATCHED SOURCE DRIVER

ENABLE | |
STROBE -
WA G B —Al—C -|
BLANKING F— !
L F _ﬁ
lNN .
J
~lpl— —Eb—
outy ———— : I —
Dwg. No. A-10.981
TIMING CONDITIONS
(T, = +25°C, Logic Levels are Vy, and Yy
Vi = 5.0V
A. Minimum Data Active Time Before Strobe Enabled (Data Set-Up Time} ....  50ns
B. Minimum Data Active time After Strobe Disabled (Data Hold Time) . ... ... 50 ns
C. Minimum Strobe PulseWidth. . ... ... ... .. oo L 125ns
D. Typical Time Between Strobe Activation and Qutput on to oFF Transition ... 500 ns
E. Typical Time Between Strobe Activation and Output oFF to ow Transition ... 500ns
F. Minimum DataPulseWidth . ........... ... . ... ... ... ... ... 225 ns

Information present at an input is transferred to
its latch when the STROBE and ENABLE are high. The
latches will continue to accept new data as long as
both sTROBE and ENABLE are held high. With either

STROBE OT ENABLE in the low state, no information UGS-5815H TRUTH TABLE

can be loaded into the latches. Inpuis ouTy
When the BLANKING input is high, all of the output INy  STROBE  ENABLE  BLANK T-1 T
buffers are disabled (0FF) without affecting the in- 0 1 1 It X 0
formation stored in the latches. With the BLANKING 1 1 1 i} X 1
mput low, the outputs are controlled by the state of X X X 1 X 0
the latches. b 0 X 0 1 1
The timing conditions shown above guarantee a 4.4 § )2 é g ? ?
MHz, minimum data input rate (50% duty cycle)
. . . b X 0 0 0 0
with a 5V supply. Typically, input rates above § -
MHz are permitted. With a 12V supply, rates i X = inelevant ’
p : . PPy m T-1 = previous output state
excess of 10 MHz are possible, T = present output state
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UCS-5822H HERMETIC BiMOS 11
§-BIT, SERIAL-INPUT, LATCHED DRIVER

UCS-5822H HERMETIC BIMOS 1l
8-BIT, SERIAL-INPUT, LATCHED DRIVER
MIL-STD-883 Compliant

FEATURES

# 3.3 MHz Minimum Data Input Rate

# High-Voltage Current-Sink Quiputs

® (MOS, PMOS, NMOS, TTL Compatible

& Low-Power CMOS Logic and Latches

o Internal Pull-Up/Pull-Down Resistors

® Hermetically Sealed Packages to MIL-M-38510

» High-Reliability Screening to MIL-STD-883, Class B

Intended for military, aerospace, and related ap-
plications. The UCS-5822H §-bit, serial-input,
latched driver combines bipolar Darlington drivers
with MOS logic circuitry (BiMOS) to provide an in-
terface fiexibility beyond the reach of standard logic
buffers and power driver arrays.

BiMOS II devices have considerably better data
input rates than the original BIMOS circuits. With a
5V supply, they typically operate above 5 MHz.
With a 12V supply, significantly higher speeds are
gbtained.

Bach driver contains a CMOS shift register and
associated latches designed for operation overa 3V
to 15V supply-voltage range. High-impedance in-
puts cause minimal loading of data lines and are
compatible with standard CMOS, PMOS, and
NMOS logic. When used with standard TTL or
Schottky TTL, appropriate pull-up resistors may be
required to ensure an input-logic high. The CMOS
serial-data output alows cascading these devices for
interface applications requiring additional drive
lines.
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The eight high-current bipolar outputs can drive
multiplexed LED displays, incandescent lamps,
thermal print heads, and (with appropriate clamping
technigues) relays, solenoids and other high-power
inductive [oads. Under normal operating conditions,
and without heat sinking, these devices can sustain
200 mA per output at 50°C at a 42% duty cycle. Other
combinations of number of conducting outputs, tem-
perature, and duty cycle are shown on the following
page.

The UCS-5822H is furnished in 16-pin side-brazed
dual in-line hermetic packages. Reverse-bias burn-
in and 100% high-reliability screening to MIL-STD-
883, class B are standard.



UCS-5822H HERMETIC BiMOS I
8-BIT, SERIAL-INPUT, LATCHED DRIVER
40

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

and Vi, = 0V
Output Volage, Vo - oo o 80V
Logic Supply Voltage, Voy . ..o oo i 1y
Input Yoltage Range, Vi ... o oo —03VioVy, +03Y
Continuous Qutput Gurrent, lyyr ..o oo 500 mA
Package Power Dissipation, Py ... ... .o o See Graph
Operating Temperature Range, 7o ..o L, =55°C to +125°C
Storage Temperature Range, Ts . ... ... ... ..., =65°C to - 150°C

Caution: Sprague CMOS devices have input-static protection but are
susceptible 1o damage when exposed to extremely high static electrical
charges.

ALLOWABLE AVERAGE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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UCS-5822H HERMETIC BiMOS I
8-BIT, SERIAL-INPUT, LATCHED DRIVER

FUNCTIONAL BLOCK DIAGRAM

crock © S S S S S S
SERJAL

DATA IN @ >—— 8-BIT, SERIALPARALLEL SHIFT REIGISTER —{>—@ gE'FI%LA{%UT
(+) Vop
v @éJ E
= C T T Twhee [ T T <H3@srose

i
90000y

CUT OUTz OUT3 OUTs OUTs OUTg OUT7: OUTe

(ACTIVE LOW)

MOS

e

Dwg. No. A-11,391C

TYPICAL INPUT CIRCUITS

Vb

STROBE
QUTPUT
ENABLE

CLOCK
SERIAL DATA IN

Vss VSS
Dwg. No. A-12,668 Dwg. Ne. A-12,659
TYPICAL QUTPUT DRIVER
OUTy
>—.——
7.2K 3K
AN maed
SUB
Dwg. No. A-14,229
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UCS-5822H HERMETIC BiMOS 1I
8-BIT, SERIAL-INPUT, LATCHED DRIVER

m
ELECTRICAL CHARACTERISTICS at T, = +25°C, Vy, = 5V, Vi = 0V (unless otherwise specified)

Limits
Characteristic Symbol Test Conditions Min. Max, Units
Output Leakage Current leg Yor = 80V — 5G A
Collector-Emitter Saturation Voltage Vozsm Iy = 100 mA — 1.1 y
lor = 200 mA — 13 ¥
lor = 350 mA, Vpp = 7.0V — 16 ¥
Input Voltage Vg —_ 0.8 ¥
Vi Voo = 12V 105 — ¥
Voo = 3.0V {See Note) 35 — v
Input Resistance R Vop = 12V 50 —_ kQ
Vo = 10V 50 — iy
Yy = 5.0V 50 — K
Supply Gurrent Dobions One driver ON, Vgeee = Vop = 12V — 45 mA
One driver ON, Veraoee = Yop = 10V — 39 mA
One driver ON, Vemeee = Voo = 5.0V — 24 mA
fooiorss Veworr = Vamoee = Vpp = 5.0V — L6 mé
Vewoe = VYermoee = Voo = 12V — 2.9 mA
ELECTRICAL CHARACTERISTICS a T, = —55°C, V,, = 5V, V., = 0V {unless otherwise specified)
Limits
Characteristic Symhaol Test Conditions Wi, Max. Units
Dutput Leakage Current I e Vour = B0V — 50 i)
Collector-Emitter Saturation Voltage Veeram loor = 100 mA — 1.3 )
loir = 200 mA — L5 )
lor = 350 mA, Vo = 7.0V —_ 18 v
Input Voftage Vi — 0.8 v
Ve Vo, = 12V 10.5 — v
Voo = 5.0V (Sae Note) 3.5 —_ ¥
input Resistance Riy Vop = 12V 35 — 19
Vo = 10V 35 — ke
Voo = 5.0V 35 — k)
Supply Current Ioozom Cne driver ON, Vsmppee = Voo = 12V — 55 mA
One driver ON, Ygmpeee = Vi = 10V — 45 mA
One driver ON, Vorpgaz = Vop = 5.0V — 3.0 mA
im)(uFFl VENABLE = Vsmoas =Yy =50V — 2.0 mA
Vinoe = Virose = Vpp = 12V — 35 mA

6—119



UCS-5822H HERMETIC BiMOS I
8-BIT, SERIAL-INPUT, LATCHED DRIVER

ELECTRICAL CHARACTERISTICS at T, = +125°C, Vy,, = 5V, Vi, = 0V (unless otherwise speciied)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Qutput Leakage Current leex Vour = 80V — 500 ph
Collector-Emitter Saturation Voltage Veeem lor = 100 mA¥ — 13 ¥
lor = 200 mA* — 15 )
for = 350 mA*, Vo = 7.0V — 18 y
Input Yoltage Vi — 0.8 ¥
Vi Voo = 12V 10.5 — v
Vi = 5.0V (See Note) 35 — v
Input Resistance R Vo = 12Y 20 — kO
Vop = 10V 50 — k&2
Vi = 5.0V 50 — k)
Supply Current Inogom One driver ON, Vgpose = Vip = 12V — 4.5 mA
One driver ON, Ygmos: = Voo = 10V — 39 mA
One driver ON, Vomose = Voo = 5.0V — 2.4 mA
IDD{DFF) Veuoie = Voreose = Voo = 5.0V — 1.6 mA
Vewaie = Voraose = Vop = 12V — 29 mA

*Pulsed test.
NCTE: Operation of these devices with standard TTL or DTL may reguire the use of appropriate pull-up resistors to enswre an input-logic high.

Number of Max. Allowable Duty Cycle
Qutputs ON at Vo = 5V and T, of:
{lowr = 200 mA} +25°C +50°C +85°C
8 50% 2% 18%
7 63% 48% 21%
6 74% 56% 25%
5 88% B7% 30%
4 100% 84% 3%
3 100% 100% a0%
2 100% 100% 75%
1 100% 100% 100%
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UCS-5822H HERMETIC BiMOS i
8-BIT, SERIAL-INPUT LATCHED DRIVERS

CLOCK —'—"‘— __________
A n
RE .
DATA [N | ————————
E F
i
STROBE o
ouTPUT
ENABLE o _'i
QUTy
L [
Dwg. No. A-12,827
TIMING CONDITIONS
(T, = +25°C, Logic Levels are Vy, and Vi)
Yy = 5.0V
A. Minimum Data Active Time Before Clock Pulse {Data Set-Up Tima) . ... ... 75ns
B. Minimum Data Active Time After Clock Pulse (Data Hold Time) . . ..... ... 75 ns
C. Minimum Data PulseWidth .. .......... ... ... ... ... ........ 150 ns
D. Minimum Clock PulseWidth ... ... .. . 150ns
E. Minimum Time Between Clock Activation and Strobe .. .............. 300 ns
F. Minimum Strobe Pulse Width .. .. ......... ... .. ... ... .. ..... i00ns
G. Typical Time Batween Strobe Activation and Qutput Transition. ... ...... 1.0 ps

SERIAL DATA present at the input is transferred to
the shift register on the logic “‘0”" to logic *‘1"” tran-
sition of the cLock input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERTAL 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 its respective latch when the sTROBE is high
(serial-to-parallel conversion}. The latches will con-

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
ENABLE input be high during serial data entry.

When the ENABLE input is high, all of the output
buffers are disabled (oFF) without affecting the in-
formation stored in the latches or shift register. With
the ENABLE input low, the outputs are controlled by
the state of the latches.

UCS-5822H TRUTH TABLE
Serial Shift Register Contents | Serial Latch Contents Qutput Contents
Data | Clock Data | Strobe Qutput
Input | Input { 1, 1, I, ....... ly Qutput | Imput | I, L I, ..., I Enable [ P P, Iy
H HRR ....... R, R,
L L RyRoooooo. R, R,
X RyRa Ry oooo... Ry Rs
X XX ... X X L RyRg Ry oonnt Ry
[ P P H PP, Pyl P, L PP Py L Pg
XXX ... X H HHH ....... H
L = Low Logic Laval
H = High Logic Lavel
X = Irrelevant
P = Present State
R = Previcus State
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MILITARY DEVICES

MIL-STD-883 CLASS B
HIGH-RELIABILITY SCREENING

All full-temperature hermetic devices are produced of MIL-STD-883. Applicable devices are marked to
on a production line that is JAN Class B certified and indicate compliance to the latest revision (at time of
are processed to the production screen inspections manufacture) of MIL-STD-883. For example:
and tests in accordance with the latest requirements UCS5822H-883.

100% Production and High Reliability Screen Tests
MIL-STD-883, Method 5004, Class B

MIL-STD-883

Screen Test Method Conditions

Internal Visual 2010, Cond. B o

Stabilization Bake 1008, Cand. C 150°C, 24 Hours

Temperature Cycle 1010, Cond. C —

Constant Acceleration 2001, Cond. E 30,000 Gs, Y1 Plane

Interim Electrical 5005, Gp A, Subgp. 1 25°C per Specification

Burn-In 1015, Cond. A. 125°C, 160 Hrs or 150°C, 80 Hrs

Static Electrical 5005, Gp A, Subgp. 1 25°C per Specification

5005, Gp A, Subgp.2 & 3 —55°C & + 125°C per Specification

Dynamic & Functional Electrical 5003, Gp A, Subgp.4,7&9 25°C per Specification

Fine Seal 1014, Cond. A, 5 x 10-%atm % cm?/s Max.

Gross Seal 1014, Cond. C —

Marking — Sprague logo and part number, date
code, lot identification, and ESD warn-
ing symbal when applicable.

External Visual 2009 —

Quality Conformeance Inspection
MIL-STD-883, Method 5005, Class B

MIL-3TD-883

Test Test Method Description
Group A, Subgp. 1-4,7 &9 5005, Table | Each Inspection Lot
Group B 5005, Table I Alternate Gp. B on Weekly Basis
Group C 5005, Table Il End Points, Gp. A, Subgp. 1,

as required
Group D 5005, Table IV End Points, Gp. A, Subgp. 1,

as required

NOTE: Devices using an 8-leaded side-brazed package are NON-COMPLIANT regarding MIL-STD-883. Military specification
MIL-M-38510, case outline D-4, configuration 3 defines the package length as 0.405" (10.28 mm} maximum. Sprague
Electric packages are 0.528" {13.41 mm) maximum. These devicas (Series UDS-3610H and UDS-5710H} are therefore
marked to indicate conformance only to MIL-STD-883R. For example: UDS-3611H-MIL.
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MILITARY DEVICES

m
BiMOS Il POWER DRIVERS TO MIL-5TD-883

BiMOS monolithic smart power drivers combine
CMOS logic and control functions with bipolar and/
or DMOS power drivers. The CMOS inputs are
compatible with standard CMQS, PMOCS, and
NMOS circuits, TTL, LSTTL, or DTL circuits may
require appropriate pull-up resistors to ensure a
logic high. The power driver outputs are used with
VF, LED, and incandescent displays, dc and step-
per motors, relays, solenoids, and thermal or elec-
trosensitive print heads. With BiMOS integrated
circuit, reliable, single-chip solutions are provided

for a wide variety of peripheral power interface
problems.

The high-current and high-voltage BIMOS drivers
shown here are processed to MIL-STD-883. They
furnish a higher level of interface flexibility and ver-
satility for military, aerospace, avionics, than is pro-
vided with standard logic or discrete power drivers,
They are supplied in ceramic/metal side-brazed her-
metic packages (Sprague suffix letter “H’). All de-
vices are rated for operation over the full military
temperature range of —55°Cto +125°C.

8-BIT SERIAL-INPUT/PARALLEL-OUTPUT LATCHED DRIVERS

The UCS-3822H and UCS-5842H BiMOS 8-Bit Se-
rial-In/Parallel-Out Latched Drivers augment the
original UCS5-4401H and UCS-4801H devices. Both
of the devices contain an octal shift register, octal
lateh, and octal high-current, open-collector Dar-
lington outputs. They improve systems designs
through a reduced package count and a reduction in
/O line requirements. By using the serial data out-
put, the drivers can be cascaded for interface appli-
cations requiring more than eight drive lines.

The bipolar outputs are suitable for a variety of

ELECTROSENSITIVE PRINTER

CLOCK O

SERIAL
DATA IN

¥

+5Y 5

SERIAL
DaTa QUT

STROBE

[ sHIF1 REGIsTER |
4 ¥ ¥
LATCHES

]

QUTPUT ENABLE

¥

Dwg, Mo, A-14,188

PRINT
ELECTRODES

peripheral loads, including incandescent lamps,
LEDs, and thermal or electrosensitive printers. The
UCS-5842H is recommended for relays, solenoids,
and other high-power inductive loads.

RECOMMENDED MAX. OPERATING CONDITIONS

Output Sustaining Voltage (UCS-5842H) ... .......... 50V
CutputVoltage ............ ... . . . ... ... .. .. .. 75y
Logic Supply Voltage ......... ... ... ... ....... 12V
Continuous Output Current . ................... 350 mA

RELAY/SOLENOCID DRIVER

CLOCK 60—
DATA IN O— §
n
L8
= |5
EME
ES
w

DATA OUT

STROBE ©

OUTPUT

ENABLE
(ACTIVE LOW)

Dwg. No. A-14,256
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MILITARY DEVICES

10-BIT SERIAL-INPUT/PARALLEL-OUTPUT LATCHED SOURCE DRIVER

The UCS-5810H BiMOS 10-Bit Serial-In/Parallel-
Qut Latched Source Driver is primarily designed as
interface between logic circuitry and vacuum-
fluorescent displays but may also be used with
LED displays or thermal printers within its output
limitations of 60 V and —40 mA per driver.

The CMOS shift register and latches will operate
over a wide supply-voltage range and is compatible
with standard MOS logic families. When used with
TTL or low-speed TTL, pull-up resistors may be
needed to ensure an input-logic high.

The 10 high-voltage outputs are used to switch the
anodes (segments or dots) and/or grids (character or
digit) of typical vacuum-fluorescent panels.

RECOMMENDED MAX. OPERATING CONDITIONS

QutputVoltage ...t 55V
Logic Supply Voltage Range. . ............... 5.0Vto 12V
Continuous Quiput Cusrent .. .. ... ... ...t —25mA

UCs-5810H-1
NODE

DRIVER

ANOD
<]

>
¥ 70V
--- < o T e
CLOCK OUT " T .
|2
CLOCK 14 '
=
+SV
DiscHr é o SERIAL
DATA, [N
GAS-DISCHARGE
DISPLAY DRIVER I
BLANKING
C5iv
L 43V
E
| sPRAGUE
SY | RESISTCR
ik } NETWORK,
[ TYPE 216C
| OR 420C
1
UCS-5822H 4
CATHODE % J
DRIVER ——--}- R
CLOCK O— fii’75\;
SERIAL DATA ING—|

T
SIHIIYT

SERIAL DATA QUT

[ vatsioa 1aiks |

STROBE ©
ENABLE ©

6—124

Dwe. Now A-14.189



MILITARY DEVICES

L |
8-BIT LATCHED SOURCE DRIVER

The UCS-5815H BiMOS 8-Bit Latched Source
Driver is designed primarily for use with high-
voltage vacuum-fluorescent displays. It contains
an 8-bit type D latch and eight source outputs with
pull-down resistors, a common strobe, blanking,
and enable functions.

The eight high-voltage outputs are generally used
to drive the segments, dots (matrix panel), bars, or

digits of vacuum-fluorescent displays. Type UCS-
5815H is often used in combination with the Type
UCS-5810H 10-Bit Serial Input, Latched Driver.

RECOMMENDED MAX. GPERATING CONDITEONS

GutputVoltage .......... ... ... . ... it 55Y
Logic Supply Voltage Range. . ............... 50Vto12Y
Continuous Qutput Current .. ................. =25 mA

ENABLE ©
STROBE 05V
o ALPHANUMERIC
z_ ues-satsi VACUUM-FLUORESCENT
DRIVERS DISFLAY DRIVERS
=
=z O
< D+50 WV
g
g
5
i
=
<L
=4
g2l e
Cr
o
©-
(=2
=2
+50 ¥
| i
A NA NA NA NA NA NA NA N A N/ AN 1 N
IV AN A A P N | d YNV YIN. ¢
C
3 .
|
REG ISTER}
= i [REBISTER
+5 Ve ] LATCHES| 1,
3 -
' v
! ¢
SERIAL DATA |NO- ogﬁ?AALOUT
cLoCKe: 5 50V
-8 Y O ——e() BLANKING
STROBE o—d
UCS-5810H
CHARACTER
CRIVERS

—1
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MILITARY DEVICES

4- AND 8-BIT LATCHED DRIVERS

The UCS-5800H and UCS-5801H are evolutionary taneous and continuous operation of all outputs at
improvements to the original BIMQOS integrated cir- the rated maximum current, and usually dictate
cuits. They are vused successfully in many applica- either a reduction in output current or a suitable
tions. These high-voltage, high-current latched combination of duty cycle and number of active
drivers have four or cight MOS data latches, a bipo- outputs,

lar driver for each latch, and MOS control circuitry The UCS-5800H is supplied in a standard 14-lead
for the common CLEAR, STROBE, and OUTPUT side-brazed hermetic package. The UCS-5801H is
ENABLE functions. Type UCS-5800H contains furnished in a 22-lead side-brazed hermetic package
four latched drivers while Type UCS-3801H con- with lead centers on 0.400-inch spacing.

tains eight latched drivers.
Each of the open-collector Darlington outputs can

sink up to 500 mA and will sustain at least 50V in the RECOMMENDED MAX. OPERATING CONDITIONS
OFF state. Internal diodes suppress transients and Output Voltage ... ...t e, 45y
allow these devices to be used with inductive loads. Logic Supply Voltage .......... ... ... .. ... ..., 12V
Package power limitations normally disailow simul- Continuous Output Current ... ................. 350 mA
+30V
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