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GENERAL INFORMATION

The Integrated Circuits Operations of the Sprague
Electric Semiconductor Division is headquartered in
a 140,000 square foot modern plant in Worcester,
Mass. Discrete’components, such as transistors and
diodes and Hall Effect integrated circuits, are
manufactured at the Division’s Concord, N. H.
plant, which occupies some 30,000 square feet of
floor space.

INTEGRATED CIRCUIT OPERATIONS, Worcester, Massachusetts

TRANSISTOR OPERATIONS, Concord, New Hampshire

. Sprague Facilities

The Sprague Electric Company manufactures ac-
tive and passive components in 17 locations in the
United States and 5 countries in Europe and the Far
East. Headquarters of the Semiconductor Division
are located in the Worcester, Mass. plant shown in
the photograph. All semiconductor wafer

Sprague Electric is a leading manufacturer of
volume specialty circuits for the consumer, industrial
controls, and peripherals markets. = Production

process technologies include P-Channel and com-
plementary metal-gate MOS, high voltage and high-
current bipolar and high-performance bipolar linear.
This breadth of process technology makes it possible
for Sprague Electric to manufacture optimum cost-
performance integrated circuits.

fabrication is in this plant as are all services integral
to its support. Volume assembly operations are
located both in Worcester and in Manila, Phillipines.
Marketing and sales offices and sales representatives
are located throughout the United States and
Canada, Latin America, Europe, Japan, and other
countries in Africa and the Far East.



Index to All Devices (in numerical order)

Device Type Data Applications  Thermal* Device Type Data Applications _Thermal*
UHC-400 thru 433-1 2-8 4D ULN-2801 thru 2825A 4.50 1A
UHD-400 thru 433-1 2-8 4B ULN-2801 thru 2815R see ULN-2801 thru
UHP-400 thru 433-1 22 7-15 1B 2815A 3A
UHP-480 and 481 32 74 1E ULS-2801 thru 2825H 4-60 4A
UHP-482 32 1D ULS-2801 thru 2815R 4-60 3A
UHD-490 and 491 35 4D UDN-2841 thru 2846B 471 7-36 2
UHP-490 and 491 35 74 1E TPQ-2906 and 2907 4-83 -
UHP-495 37 1E UDN-2956 and 2957A 477 7-36 1B
UHC-500 thru 533 2-8 4D UDN-2956 and 2957R see UDN-2956 and
UHD-500 thru 533 2-8 4B 2957A 3B
UHP-500 thru 533 2-2 77,16 1B UDN-2981 thru 2984A 479 7-6,39 1A
TPP-1000 and -2000 4.81 - UDN-2981 thru 2984R see UDN-2981 thru
ULN-2001 thru 2025A 42 7-2,6,35,42 1B 2984A 3A
ULN-2001 thru 2015R see ULN-2001 thru TPP-3000 481 -
2015A 3B ULN-3303 thru 3330Y see Linear Data
ULS-2001 thru 2025H 4-11 4B Book -
ULS-2001 thru 2015R 4-11 3A UGN-3501M and 3501T see Linear Data
ULN-2031 thru 2033A 4.22 7-6 1E ' Book -
ULN-2031 thru 2033R see ULN-2031 thru UDN-3611 thru 3614M 2-19 7-21 1C
2033A 3B UDS-3611 thru 3614H 2-14 4C
ULS-2045H 4-24 4B ULN-3701 and 37022 see Linear Data
ULS-2045R see ULS-2045H 3B Book -
ULN-2046A 4-24 1E TPQ-3724 thru 3799 4-83 -
ULN-2046A-1 4-26 1E ULN-3801Q see Linear Data
ULN-2047A - 427 1E Book -
ULN-2054A 428 1E TPQ-3904 and 3906 4-83 -
ULN-2061 and 2062M 4-31 7-24 1 UCN-4103A 5-3 -
ULN-2064 thru 20778 4-31 7-5,32 2 UCN-4105A 54 -
ULN-2081 and 2082A 442 7-6,37 1£ UCN-4112A and 4112M 55 -
ULN-2083A 443 1E UCN-4116M 5—7 —
ULN-2083A-1 445 1E UCN-4123M . 5.3 —
ULS-2083H 443 4B ULN-4136 thru 4336A 6-17 1E
ULN-2086A 4-45 1E UCN-4401A 5.9 1B
ULN-2110 thru 2136A see Linear Data ULN-4436A 6-17 1E
Book 1E UCN-4801A 59 -
ULN-2139D and 2139M 6-2 - UCN-4805A 5-12 1A
ULS-2139D and 2139M 6-2 - UCN-4806A 5-12 1A
ULN-2140A 6-4 1E UCN-4810A 5-16 1A
ULS-2140H 6-4 4B UCN-4815A 5-19 _
ULN-2151D and 2151M 6-7 - UDN-5703 thru 5707A 2-23 7-2,19 1B
ULS-2151D and 2151M 6-7 - UDS-5703 thru 5707H 2-27 48
ULN-2171D and 2171M 6-9 _ UDN-5711 thru 5714M 2-32 7-49 1C
ULS-2171D and 2171M 69 - UDN-5733A 2-26 1B
ULN-2204 thru 2220A see Linear Data UDS-5733H 2:30 4B
Book _ UDS-5790 and 5791H 2:37 48
TPQ-2221 4-83 _ TPQ-6001 thru 6100A 4-83 _
ULN-2221A see Linear Data UDN-6116A and 6116A-2 39 ’ 1E
Book 1E UDN-6116R and 6116R-2 see UDN-6116A and
TPQ-2222 4-83 - 6116A-2 3B
ULN-2224 thru 2298A see Linear Data UDN-6118A and 6118A2 ~ 39 ~ 1D
Book _ UDN-6118R and 6118R-2  see UDN-6118A and
ULN-2300M 6-11 1E 6118A-2 3A
ULN-2301M see ULN-2300M 1E UDN-6126A and 6126A-2  3-9 1E
ULN-2401 thru 2430M see Linear Data UDN-6126R and. 6126R-2 see UDN-6126A and
Book - 6126A-2 3B
TPQ-2483 and 2484 483 _ UDN-6128A and 6128A-2 39 1D
UDN-25408 2.13 2 UDN-6128R and 6128R-2  see UDN-6128A and
UDN-2580A 4-46 1A 6128A-2 3A
UDN-2580R see UDN-2580A _ A UDN-6144 and 6164A 313 74,27 1E
ULN-2601A see Linear DataBook  1E UDN-6184A 313 1D
*Thermal data is given in the curves on page 7-60. 52%6751%10 tti::r‘:n 6771%% A gf; 1421 l_D




GENERAL INFORMATION (Cont.)
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GENERAL INFORMATION (Cont.)
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GENERAL INFORMATION (Cont'd)

How to Place an Order
UM 2046 A

L——— INSTRUCTIONS.

1 = SELECTED VERSION, SEE DETAIL SPECIFICATIONS
MIL = MILITARY GRADE WITH SCREENING TO MIL-STD-883, CLASS B (HERMETIC
PARTS ONLY).

PACKAGE DESIGNATION.
A = PLASTIC, 14-, 16-, 18-, or 22-PIN DUAL IN-LINE
B = PLASTIC, 16-PIN WEBBED DUAL IN-LINE
C = CHIPS OR WAFERS
D = METAL CAN, 8-PIN
H = HERMETIC, 8-, 14-, 16-, or 18-PIN DUAL IN-LINE
J = HERMETIC, 14-PIN FLAT PACK
K = METAL CAN, 10-PIN
M = PLASTIC, 8-PIN DUAL IN-LINE
R = HERMETIC, 14-, 16-, or 18-PIN DUAL IN-LINE
T = PLASTIC, 3-LEAD

DEVICE TYPE (ALWAYS FOUR DIGITS).

OPERATING AMBIENT TEMPERATURE RANGE.
N = COMMERCIAL/INDUSTRIAL
S = FULL MILITARY/EXTENDED INDUSTRIAL

FAMILY
UC = CMOS, BiMOS, AND 12L
UD = DIGITAL DRIVERS
UG = HALL EFFECT DEVICES
UL =LINEAR DEVICES

—1— - ——
-[— INSTRUCTIONS.

1 = SELECTED VERSION, SEE DETAIL SPECIFICATIONS
MIL = MILITARY GRADE WITH SCREENING TO MIL-STD-883, CLASS B (HERMETIC

PARTS ONLY).
DEVICE TYPE (ALWAYS THREE DIGITS).

PACKAGE DESIGNATION
C = HERMETIC, 14-PIN FLAT PACK
D = HERMETIC, 14- or 16-PIN DUAL IN-LINE
P = PLASTIC, 14-, 16-, OR 18-PIN DUAL IN-LINE

FAMILY




GENERAL INFORMATION (Cont'd)

How Integrated Circuits are Shipped

Integrated circuits are shipped in one of these
carriers:

Slide Magazine
A-Channel Plastic Tubing
A-Channel Metal Tubing
Barnes Carrier

Individual Plastic Box

Integrated circuit chips are shipped in either un-
scribed wafer form or individually partitioned in a
see-through plastic box.

Quality Control and Reliability

All critical points in the manufacturing processes
of Sprague Electric integrated circuits are carefully
monitored for compliance to engineering
specifications. Electrical tests are made on 100% of

the parts by automatic testers.: Lot sampling assures -

meeting customer A.Q.L. requirements. Calibration
of test standards and equipment is performed at
periodic intervals in order to maintain test accuracy.

The Sprague Electric Company conducts a con-
tinuing reliability assurance program to. detect
deviations in device characteristics. Test samples are
taken at random from each lot and are subjected to
testing for performance evaluation. Periodically,
finished test samples are subjected to all electrical
performance requirements. A copy of the quality
control inspection plan used for specific integrated
circuits is available upon request.




GENERAL INFORMATION (Cont'd)

DOCUMENTATION OF:
CHEMICALS, HARDWARE
GASES, MASKS
PROCESSES, DESIGNS, ETC.

H

PRODUCT ASSURANCE
DOCUMENTATION CENTER
PRODUCT-PROCESS
AND PROCUREMENT SPECS.

| hweL

[ sTaBILIZATION BAKE |

|— HERMETIC PKG.—]

CHEMICALS, GASES, HARDWARE QUALITY ASSURANCE QA IN-PROCESS
WAFERS bum]  PROCUREMENT REVIEW QA IN-PROCESS AUDIT
RAW MATERIALS VENDOR CONTROL AUDIT SEM. INSPECTION
MASKS INCOMING INSP. e ]
i s | b et
. bammud DESIGN,  INTRODUCTION .
NEW—CURRENT  PROCESSES, (SEM)  EVALUATION, FABRICATION METALIZATION  jumem
NEW MATERIALS QUALIFICATION

QA
TOLLGATE
INSP.

STANDARD |

| smaBiLizaTion Bake |

TENP. CYCLE TEMP. CYCLE
CENTRIFUGE QA AUDIT CENTRIFUGE  |—
GROSS LEAK, FINE LEAK GROSS LEAK, FINE LEAK
100% ELECTRICAL TEST
[ sranoin oA vt |

|

QAR ACCEPTANCE
INSPECTION

1

MIL—STD—883
METHOD 5004.3
OR CUSTOMER REQ.

QUALIFICATION
OF CONFORMANCE
MIL-STD-883
METHOD 5005.3 OR
CUSTOMERS REQ.

QA AUDIT




GENERAL INFORMATION (Cont'd)

100% VISUAL QA IN PROCESS 100% VISUAL
INSPECTION AUDIT INSPECTION

oA
PROBE, SCRIBE , DIE ATTACH
= somr D'EGX'TSEUAL WIRE BOND PRECAP

QA
AUDIT

PLASTIC PKG. —{ sABILIZATION BAKE ]t

[ 100% TEmP. cvoung |

100%
— AT , OPEN/SHORT
ELECTRICAL

"RELIABILITY
AUDIT

ﬂ 100% ELECTRlCALTEST]— - =
| —1 U
QA AUDIT " BRANDING | - HIGH-TEMP
TEST
, , [ e ]
]

QAR ACCEPTANCE« | — — — ..
INSPECTION

o e ol

PRODUCTION/QA FLOW CHART




INTERCHANGEABILITY GUIDE

GENERAL INFORMATION (Cont'd)

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

Use Use Use Use
To Sprague To Sprague To Sprague To Sprague
Replace Type Replace Type Replace Type _Replace Type
DIONICS MOTOROLA RCA SILICON GENERAL
DI302 UDN-7184* | MC1411 ULN-2001 | CA3045 ULS-2045 (Cont.)
DI502 UDN-6144 | MC1412 ULN-2002 | CA3046 . ULN-2046
DIS07 UDN-6164 | MC1413 ULN-2003 | CA3054 ULN-2054 $63082 ULN-2082
DIS09 UDN-6116* | MC1439 ULN-2139 | CA3081 ULN-2081 $63086 ULN-2086
DI512 UDN-6184 | MC1471 UDN-5711 | CA3082 ULN-2082 $63217 ULN-2151
DIS14 UDN-6118* | MC1472 UDN-5712 | CA3083 ULN-2083 $63821) ULS-2045
EXAR MC1473 UDN-5713 | CA3086 ULN-2086 $G3821N ULN-2046
MC1474 UDN-5714 | CA3146 ULN-2046-1 | $G3822 ULN-2054
XR2001 ULN-2001 | w1539 ULS-2139 | CA3183 ULN-2083-1 | SG3836 ULN-2086
XR2002 ULN-2002 | pcy74) ULN-2151 :
XR2003 ULN-2003 | ppo— PQ— RIFA
XR2201 LN-2001
XR2202 gLN-ZggZ NATIONAL PBD352301 ULN-2001 TEXAS
XR2203 ULN-2003 | LM741 ULN-2151 | PBD352302 ULN-2002
XR2204 ULN-200& | LM3611 UDN-3611 | PBD352303 unv2003 | INSTRUMENTS
FAIRCHILD LM3612 UDN-3612 SN52741  ULS2151
LM3613 UDN-3613 SGS SN72741 ULN-2151
FPQ— TPQ—- LM3614 UDN-3614 ”
LATAL ULN-2151 201 ULN-2001 SN75451 UDN-3611°*
1A3045 ULS-2045 PLESSEY 1202 ULN-2002 SN75452 UDN-3612“
uA3046 ULN-2046 | SL3045 US2085 | 503 UN2003 | SN73483 UDN-3613
HA3054 ULN-2054 | SL3046 ULN-2046 gx;g:g: 33:;23::
X ULN-2054 -
“”3222 L’t’&iﬁﬁ? 3383 ULN-2081 SIEMENS SN75462  UDN-3612**
513082 ULN-2082 | 1gazg] N2151 SN75463 UDN-3613**
9666 ULN-2002 | SL3083 ULN-2083 | SN7sAsd UDN-3614**
9667 ULN-2003 | SL3086 ULN-2086 [ SIGNETICS | SN73466 ULN-2021
9668 ULN-2004 | SL3145 ULS-2045 SN75467 ULN-2022
SL3146 ULN-2046-1 | NES584-8 UDN-7180* | SN75468 ULN-2023
sL3183 ULN-2083-1 |  NE5856 UDN-6164* | SN75469 ULN-2024
T « A SN75471 UDN-3611**
RAYTHEON SN75472 UDN-3612**
512 UHP491 [ RC7AI uNzi51 |SILICON GENERAL| snrs473 UDN-3613**
552 ULN-2001 | RC4136 ULN-4136 [ SG2001 ULN-2001 SN75474 UDN-3614**
554 ULN-2002 | RC4236 ULN-4236 | SG2002 ULN-2002 SN75476 UDN-5711
556 ULN-2003 | RC4336 ULN-4336 | SG2003 ULN-2003 SN75477 UDN-5712
652 ULN-2001 | RC4436 ULN-4436 |  SG2004 ULN-2004 SN75478 UDN-5713
654 ULN-2002 | RM741 uls-2151 | SG3081 ULN-2081 SN75479 UDN-5714
656 ULN-2003

* Suggested replacement devices contain pull-down resistors or OFF-bias references. Other devices within the same Sprague series
indicated may be more suitable for specific applications.

** Some differences in specified switching speed with the Sprague device being superior for use with inductive

loads.
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POWER/PERIPHERAL DRIVERS
DUALS AND QUADS TO 120V or 1.5A

.







Device Type Data Applications Thermal

UHC-400 thru 433-1 2-8 4D
UHD-400 thru 433-1 2-8 4B
UHP-400 thru 433-1 2-2 7-15 18
UHC-500 thru 533 2-8 4D
UHD-500 thru 533 2-8 48
UHP-500 thru 533 2:2 7-1, 16 1B
UDN-25408 2-13 2

UDS-3611 thru 3614H 2-14 E 4C
UDN-3611 thru 3614M 2-19 7-21 1C
UDN-5703 thru 5707A 2-23 7-2, 19 1B
UDS-5703 thru 5707H 2-21 48
UDN-5711 thru 5714M 2-32 7-19 1C
UDN-5733A 2-26 1B
UDS-5733H 2-30 48
UDS-5790 and 5791H 2-37 48
Device Type lout Vour Outputs
UH( »-400 thru 433 500 mA 40V Sink 4
UH( »-400-1 thru 433-1 500 mA oV Sink 4
UH( )-500 thru 833 500 mA 100 V Sink 4
UDN-25408 15A 60V Sink 4
UD( )-3611 thru 3614H/M 600 mA 8oV Sink 2
UD( )-5703 thru 5707A/H 600mA 8oV Sink 4
UDN-5711 thru 5714M 600 mA 80V Sink 2
UD( )-5733A/H 600 mA 80V Sink 4
UDS-5790 and 5791H 500 mA 120V Sink 4

2-1




SERIES UHP-400, UHP-400-1, & UHP-500

SERIES UHP-400, UHP-400-1, & UHP-500 :
POWER and RELAY DRIVERS
- — PLASTIC ENCASED |

UHP-400/400-1/500  UHP-402/402-1/502
Quad 2 AND Quad 2 OR

FEATURES
@ Inputs Compatible with DTL/TTL =
o 500mA Output Sink Current Capability -

@ Pinning Compatible with 54/74 Logic Series
o Transient Protected Outputs on Relay Drivers

]
o High Voltage Qutput - 100V Series UHP-500, 70V Series
UHP-400-1, 40V Series UHP-400 :D_IS

1

1

.

]

UHP-403/403-1/503  UHP-406/406-1/506
Quad OR Quad AND

Description %? —

These power and relay drivers are bi-polar monolithic circuits and incorpor- :D—Kr_: L
ate logic gates and high-current switching transistors on the same chip. Each :D_C——*’
output transistor is capable of sinking 500mA in the ON state. In the OFF P =
state, Series UHP-400 devices will sustain 40V, Series UHP-400-1 devices UHP-407/407-1/507  UHP-408/408-1/508
will sustain 70V, and Series UHP-500 devices will sustain 100V. Quad NAND Quad 2 NAND

;ﬁrﬂ_ﬁ

— I~

Applications 1]
O]

The UHP-400, UHP-400-1, and UHP-500 Series Power Drivers are ideally
suited for driving incandescent lamps, relays, solenoids, and other interface
devices with up to 1A output current per package.

1)

;

UHP-432/432-1/532  UHP-433/433-1/533

Quad 2 NOR Quad NOR

ABSOLUTE MAXIMUM RATINGS
SUPPIY VOlage, Vo . oo v
IPUE VORage, Vini o i 5.5V
Output Off-state Voltage, Vog:

Series URP-A00 . . .. 4ov

Series URP-A00-1. . 70V

Series UHP-000 . . . o 100V
Qutput On-State Sink Current, Io,. ... ... J S S 500mA
Suppression Diode Off-State Voltage, V.

Series UHP-A00. .. o 40V

Series UHP-A00-1. o 0V

Series UHP-000. . . o 100V
Suppression Diode On-State CUrrent, lon.. . ..o oo 500mA
Operating Free-Air Temperature Range, Ta . .. ... . .. o 0°C to 4-70°C
Storage Temperature Range, Ts . ... . . . e —65°C to +150°C

2-2



SERIES UHP-400, UHP-400-1, & UHP-500 (Cont'd)
.

RECOMMENDED OPERATING CONDITIONS

NOTES:

1. Typical values are at Vcc = 5.0V, Ta = 25°C.
2. Each input tested separately. ) .
3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal.

4. Capacitance values specified include probe and test fixture capacitance.

Min. Nom. Max. Units
Supply Voltage (Vco): 475 5.0 5.25 \
Operating Temperature Range 0 +25 +70 °C
Current into any output (ON state) 250 mA
ELECTRICAL CHARACTERISTICS:
(over operating temperature range unless otherwise noted)
Test Conditions Limits
Driven  Other
Characteristic Symbol Temp. Vee Input Input  Output | Min.  Typ. Max. | Units | Notes
“1" Input Voltage Vin(1) MIN 2.0 \4
0" Input Voltage Vin(o) MIN 0.8 v
“0"" Input Current at all Inputs
except Strobe linto) MAX 0.4v 4.5V —0.55 08 mA 2
“0" Input Current at Strobe lin0) MAX 0.4V 4.5V -11 —1.6 mA
“1" Input Current at all Inputs lin(1) MAX 24V o 40 A 2
except Strobe MAX 5.5V o 1 mA
“1"" Input Current at Strobe lin(1) MAX 24V o 100 uA 2
MAX 5.5V oV 1 mA
SWITCHING CHARACTERISTICS: Ve = 5.0V, Ta = 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time todo Vs = 40V, R, = 265 (6 Watts)
Series UHP-400 Vs = 70V, Ry = 4650 (10 Watts)
Series UHP-400-1 Vs = 100V, Ry = 670 (15 Watts) 200 500 ns 3
Series UHP-500 CL=15pF
Tum-off Delay Time toan Vs = 40V, R, = 2650 (6 Watts)
Series UHP-400 Vs = 70V, Ry = 4650 (10 Watts)
Series UHP-400-1 Vs = 100V, Ry = 6700 (15 Watts) 300 750 ns 3
Series UHP-500 CL=15pF
INPUT PULSE CHARACTERISTICS
Vinjo) = OV te= Tns tp = lus
Vin(1) = 3.5V ty = ldns PRR = 500kHz




SERIES UHP-400, UHP-400-1, & UHP-500 (Cont’d)

Type UHP-400, UHP-400-1, and UHP-500 Quad 2-Input AND Power Drivers
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven |  Other
Characteristic Symbol | Temp. Vee Input | Input | Output | Min. = Typ.  Max. | Units Notes

“1" Qutput Reverse Current
Type UHP-400 loft MIN 2.0V 20V | 4ov 50 wA
“1"" Qutput Reverse Current
Type UHP-400-1 lott MIN 2.0V 2.0V 70V 50 wA
“1"” Qutput Reverse Current
Type UHP-500 loft MIN 2.0V 2.0V 100v 50 .
“0" Output Voltage Von MIN 0.8V Vee 150mA 0.5 v

MIN 0.8v Vee 250mA 0.7 v
“1"" Level Supply Current lcc) NOM MAX 5.0V 5.0V 4 6 mA 1,2
“0" Level Supply Current lecto) NOM MAX % o 17.5 245 mA 1,2

out-

INPUT 2.4V Vces5V  PUT Vs

Vin(©

. I
i

L = +— tpdo
1

1 T T T Vout(l)
OUTPUT 50% 50%
Vout(0)

OWG. No. A-7628C

D¥6. NO. A-7876D

owe. bo. A.7606

Type UHP-402, UHP-402-1, and UHP-502 Quad 2-Input OR Power Drivers
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other ) .
Characteristic Symbol | Temp. Vee Input | Input | Output | Min.  Typ.  Max. | Units | Notes

“1" Qutput Reverse Current
Type UHP-402 lots MIN 2.0V oV A0V 50 uA
“1" Qutput Reverse Current
Type UHP-402-1 lotf MIN 2.0V o 70V 50 pA
“1"" Output Reverse Current
Type UHP-502 Lot MIN 2.0V oV 100V
“0"" Output Voitage Von MIN 0.8V 0.8V 150mA

MIN 0.8V 0.8V 250mA
“1" Level Supply Current lecy NOM MAX 5.0V 5.0V 41
“0" Level Supply Current lecio) NOM MAX o o 18

out- ‘
INPUT  Vee=5V PUT Vg - et _..‘ e tf

o e 1)

e o - Vin()

1
\ ]
todl 1o - I ++— tpd0
15pF | |

L Ve
1| Neted | ’ ' i
: 10ap | ouTPUT 50% 50%

= =T = = = ]
I creurt Vout(0)
L J

OWG. NO. A-78778 OWG. No. A-7628C

NOTES:
1. Typical values are at Vec = 5.0V, Ta = 25°C.
2. Each gate.
3. Capacitance values specified include probe and test fixture capacitance.
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SERIES UHP-400, UHP-400-1, & UHP-500 (Cont'd)

Type UHP-403, UHP-403-1, and UHP-503 Quad OR Relay Drivers
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input | Input | Output | Min.  Typ.  Max. | Units Notes
“1"" Output Reverse Current
Type UHP-403 loft MIN 2.0V ov 40v 100 uh
“1" Output Reverse Current
Type UHP-403-1 loft MIN 2.0V ov 70V 100 .
“1"" Qutput Reverse Current
Type UHP-503 lofi MIN . 2.0V o 100V 100 uA
“0" Qutput Voitage Von MIN 0.8V 0.8V 150mA 0.5 v
MIN 0.8V 0.8V 250mA 0.7 v
Diode Leakage Current Ik NOM NOM ov o OPEN 200 uA 3
Diode Forward Voltage Drop Vb NOM NOM Vee Vee 1.5 1.75 \ 4
“1” Level Supply Current lccy) NOM MAX 5.0V 5.0V 41 6.3 mA 1,2
“0" Level Supply Current lec(o) NOM MAX o o 18 25 mA 1,2
INPUT Vec:sv OPEN OUTPUT v 7 Ysrose Voo
_'"—---: et e e 2 13
R \ YT T T T Vieny
| INPUT o 3 12
! : —t — Vi@ e o o i sl
' . |
: o it ——t i———~k+-~pdo 5 10
' 150F : ' : :> = = =Vourh)
: INO'E 3 : QuTPUT 50% 50% 6 9
= = = = = ' Flean —/ L—Ve... 13
et | e el
DW. HO. A-D1234 a6, w0, 83130 .
L]
Type UHP-406, UHP-406-1, and UHP-506 Quad AND Relay Drivers
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)
Test Conditions Limits
. Driven | ~Other
Characteristic Symbol Temp. Vee Input Input | Output | Min.  Typ. = Max. | Units Notes
“1” Output Reverse Current
Type UHP-406 loft MIN 2.0V 2.0V 4ov 100 | wA
“1" Output Reverse Current
Type UHP-406-1 lotf MIN 2.0v 2.0V 70V 100 pA
“1" Output Reverse Current
Type UHP-506 lott MIN 2.0V 2.0V 100v 100 uA
“0"” Output Voltage Von MIN 0.8v Vee 150mA 0.5 \%
MIN 0.8V Vee 250mA 0.7 v
Diode Leakage Current I NOM NOM ov ov OPEN 200 uh 3
Diode Forward Voltage Drop Vb NOM NOM Vce Vee 15 175 i 4
“1"" Level Supply Current lccn) NOM MAX 5.0V 5.0V 4 6 mA 1,2
“0” Level Supply Current leeio) NOM MAX o o 175 245 mA 1,2
INPUT 2.4V VCC 5V ey v 1 [oreoee Ve
P = L = 5
! | INPUT i i .
| : o B 50% 50% %) - . 3 12
: ) — 'p — inf0) L
! | . ! . 7 L] ] o
! 1 il —e—— tpd0
| 15pF i | |
| | | = = = =Veut) 5 10
H ]:‘N"'e R outeuT %50% sm%
= = = = ', = LOAD : Vout(0) 6 9
I crourr _: o K. A76280 A SR
OWG. 0. A-7S7EA
NOTES: Ove.. ks 4 Asee
1. Typical values are at Vec = 5.0V, Ta = 25°C.
2. Each gate.
3. Diode leakage current measured at Vr = Voft(min). 2-5
4. Diode forward voltage drop measured at If = 200mA. -
5. - Capacitance values specified include probe and test fixture capacitance.




SERIES UHP-400, UHP-400-1, & UHP-500 (Cont'd)

Type UHP-407, UHP-407-1, and UHP-507 Quad NAND Relay Drivers

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

Test Conditions Limits
Driven Other )
Characteristic Symbol Temp. Vee Input Input | Output | Min.  Typ.  Max. | Units Notes

“1"" Output Reverse Current
Type UHP-407 lot MIN 0.8V Vee 50V 100 uA
“1"" Output Reverse Current;
Type UHP-407-1 lofi MIN 0.8v Vee 70V 100 uA
“1" Qutput Reverse Current
Type UHP-507 loft MIN 0.8V Vee 100V 100 wh
“0" Output Voltage Von MIN 2.0V 2.0V 150mA 0.5 \

MIN 2.0V 2.0V 250mA 0.7 v
Diode Leakage Current Ik NOM NOM Vee Vee OPEN 200 uA 4
Diode Forward Voltage Drop Vb NOM NOM o o 1.5 1.75 v 5
“1"" Level Supply Current leci) NOM MAX (% ov 6 15 mA 1,2
0" Level Supply Current leclo) NOM MAX 5V 5V 20 26.5 mA 1,2

INPUT.

2.4V VCC=5v Cf[N b

i5pF
(Note 3)
= LoAD

CIRCUIT

: === === = Vou(0)
J DHG. NO. A-7900A

Jhu. KO, A-7579%

Type UHP-408, UHP-408-1, and UHP-508 Quad 2-Input NAND Power Drivers

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

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output | Min.  Typ.  Max. | Units Notes
“1" Qutput Reverse Current
Type UHP-408 Lot MIN -] 08V Vee 40v 50 )
“1"" Output Reverse Current
Type UHP-408-1 Lot MIN 0.8V Vee 70V 50 uh
“1"" Output Reverse Current
Type UHP-508 loff MIN 0.8V Vee 100v 50 .y
“0" Output Voltage Von MIN 2.0V 2.0V 150mA 0.5 \
MIN 2.0V 2.0V 250mA 0.7 v
“1" Level Supply Current lec) NOM MAX oV oV 6 1.5 mA 1,2
“0" Level Supply Current lcclo) NOM MAX 5.0V 5.0V 20 26.5 mA 1,2
out-
INPUT. 2.4V Veessv PUT Vs
r----5 Vin(1)
1SR |
1 1
: | Vin(0)
1.
GENERATOR ; 5o : Vouv(l)
! (Mote3 1| outeut
= = = = 1= Loao oo e Vout(0)
L CIRCUIT 1

046, No. 1-063F

NOTES:

1. Typical values are at Vec = 5.0V, To = 25°C.
Each gate.

DWG. KO. A-79004

: Capacitance values specified include probe and test fixture capacitance.

2
3
4. Diode leakage current measured at VR = Vogt(min)
5

. Diode forward voltage drop measured at It = 200mA.




SERIES UHP-400, UHP-400-1, & UHP-500 (Cont'd)

L e T R

Type UHP-432, UHP-432-1, and UHP-532 Quad 2-Input NOR Power Drivers

ELECTRICAL CHARACTERISTICS:

(over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven |  Other
Characteristic Symbol Temp. Vee Input | fInput | Output | Min.  Typ.  Max. | Units Notes

“1"" Qutput Reverse Current
Type UHP-432 lott MIN 0.8V 0.8V 40V 50 A
“1" Output Reverse Current
Type UHP-432-1 Lot MIN 0.8V 0.8V 70V 50 uh
“1" Output Reverse Current
Type UHP-532 lotf MIN 0.8V 0.8v 100v 50 7.
0" Output Voltage Von MIN 2.0V [\ 150mA 0.5 v

MIN 20V | ov 250mA 0.7 v
“0"" Level Supply Current Iccio) | NOM MAX 5.0V 5.0V 20 25 mA 1,2
“1" Level Supply Current lecy NOM MAX oV ov 6 15 mA 1,2

ouT- o
INPUT  Vees5V o PUT Vg

]}Nove 5)
= LOAD

-CIRCUIT

]
1
I
i
|
|
© 15pF 1
1
1
i
[}
i

DHG. §O. A-7902A

Type UHP-433, UHP-433-],

OuTPUT

OWG. HO. A-7900A

and UHP-533 Quad NOR Relay Drivers

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

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input | Input | Output | Min.  Typ.  Max. | Units Notes
“1"" Qutput Reverse Current
Type UHP-433 lott MIN 0.8V 0.8V a0V 100 wA
1" Qutput Reverse Current ’
Type UHP-433-1 lott MIN 0.8V 0.8V 70V 100 uh
“1" Qutput Reverse Current
Type UHP-533 lott MIN 0.8V 0.8V 100V
0" Output Voltage Von MIN 2.0V ov 150mA
MIN 2.0V o 250mA
Diode Leakage Current lik NOM NOM Vee Vee OPEN
Diode Forward Voltage Drop Vp NOM NOM ov ov 15
“1" Level Supply Current lecy NOM MAX oV ov 6
“0" Level Supply Current lcclo) NOM MAX 5v 5V 20
INPUT Veessv opEN OUTRUT - g
Palaly Bt
' ! Vin(1)
! '
) ! Vin(0)
. 1
: 15pF : Vi
. I(Note s out()
= = = = = . Soap | OUTPUT
ey S S T e Y Yout0
JWe. NO. A-51354 OWG. NO. A-7900A

NOTES:
1. Typical values are at Vcc = 5.0, Ta = 25°C.
2. Each gate.

3. Diode leakage current measured at VR = Vot(min)-
4. Diode forward voltage drop measured at I = 200mA.
5. Capacitance values specified include probe and test fixture capacitance.




SERIES UHC- and UHD-400, 400-1 & 500

SERIES UHC- and UHD-400, 400-1, & 500
POWER and RELAY DRIVERS
— HERMETICALLY-SEALED

FEATURES

@ 500mA Output Sink Current Capability

o DTL/TTL Compatible Inputs

o Transient Protected Outputs on Relay Drivers

o High Voltage Output - 100V Series 500, 70V Series 400-1, and 40V Series 400
o Hermetically-Sealed Packages to MIL-M-38510

o High-Reliability Screening to MIL-STD-883, Class B.

Description

These Series 400, 400-1, and 500 hermetically-sealed power and relay drivers
are bi-polar monolithic circuits incorporating both logic gates and high-
current switching transistors on the same chip. Each device contains four
drivers:capable of sinking 500mA in the ON state. In the OFF state, Series
400 devices will sustain 40V, Series 400-1 devices will sustain 70V, and Series
500 devices will sustain 100V.

All devices are available in either a 14-pin hermetic flat-pack package (Types
UHC-) or a 14-pin hermetic dual in-line package (Types UHD-). These
packages conform to the dimensional requirements of Military Specification
MIL-M-38510 and meet all of the processing and environmental requirements
of Military Standard MIL-STD-883, Method 5004 and 5005. These devices
are also furnished in a plastic 14-pin dual in-line package (Types UHP-) for
operation over a limited temperature range. ‘

Applications

The UHC- and UHD- Series 400, 400-1, and 500 power and relay drivers are
ideally suited for driving incandescent lamps, relays, solenoids, and other
interface devices with up to 1A output current per package. Hermetic seal-
ing and an operating temperature range of —55°C to +125°C recommend

UHC-400/400-1/500

UHD-400/400-1/500

UHC-403/403-1/503

UHD-403/403-1/503

4

"UHC-407/407-1/507
UHD-407/407-1/507

Tl
o]

UHC-402/402-1/502
UHD-402/402-1/502

1S

Tt
I3

D
D]

UHC-406/406-1/506'
UHD-406/406-1/506

% ,

UHC-408/408-1/508°
UHD-408/408-1/508

[

e

them for military and aerospace applications as well as commercial and in- UHC-432/432-1/532  UHC-433/433-1/533
dustrial control applications where severe environments may be encountered. UHD-432/432-1/532  UHD-433/433-1/533
ABSOLUTE MAXIMUM RATINGS
Supply Voltage, Vec.............. BT R T RS A SRR 1A'
IPUE VOHage, Vins o 5.5V
Output Off-state Voltage, Vo:
Series UHC-400 and UHD-400. .. ... . .. .. e L T SN 40v
Series UHC-400-1 and UHD-400-1 ... . ... 70V
Series UHC-500 and UHD-500. .. ... ..o 100V
Output On-State SInk CUITENt, on. - oo e R 500mA
Suppression Diode Off-State Voltage, V.. )
Series UHC-400 and UHD-400. .. ... ... ..o B U 40v
Series UHC-400-1 and UHD-400-1 . . ... . oo 70V
Series UHC-500 and UHD-500. . -« - . oo et 100V
Suppression Diode On=State Current, lo,.. ... oo oo 500mA
Operating Free-Air Temperature Range, Ta............. ... ................... e —55°C to +125°C

Storage Temperature Range, Ts. .. ... ... ... ... ... ... ... ... ... ...

—65°C to +150°C



SERIES UHC- and UHD-400, 400-1 & 500 (Cont'd)
e

RECOMMENDED OPERATING CONDITIONS

. ) Min. Nom. Max. Units
Supply Voltage (Veo): 45 5.0 5.5 v
Operating Temperature Range —55 +25 +125 °C
Current into any output (ON state) 250 mA

STATIC ELECTRICAL CHARACTERISTICS: (over operating temperature range unless
otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output | Min. | Typ. Max. | Units | Notes
“1" Input Voltage Vini1) MIN 2.0 v
“0" Input Voltage Vin(0) MIN 0.8 v
“0" Input Current at all Inputs
except Strobe lin(0) MAX 0.4v 45v —-055] 0.8 mA 1,2
0" Input Current at Strobe _linfo) MAX 0.4V 4.5V —1.1 -16 mA 2
“1"" Input Current at all Inputs | lin1) MAX 2.4V o 40 uA 1
except Strobe MAX 5.5V oV 1 mA 1
“1"" Input Current at Strobe lint1) MAX 2.4V o 100 uhA
MAX 5.5V o 1 mA
“1" Output Reverse Current
Series 400 lotf MIN 40v 100 wA 6
Series 400-1 : MIN 0V 100 pA 6
Series 500 MIN 100V 100 uh 6
“0" Output Voltage Von NOM MIN 150mA 0.5 Vv 6
NOM MIN 250mA 0.7 v 6
MAX MIN 150mA 0.6 v 6
| MAX MIN 250mA 0.8 v 6
Diode Leakage Current lik NOM NOM OPEN 200 L) 3
Diode Forward Voltage Drop Vo NOM NOM 15 1.75 v 2,4
“1"" Level Supply Current lccn) NOM MAX : 15 mA 5,6
0" Level Supply Current lecio) NOM MAX 26.5 mA 56
NOTES:
1. Each input.

2. Typical values are at Vee = 5.0V, To = 25°C.
3. Measured at Ve = Vofé(min).

4. Measured at I = 200mA.

5. Each gate.

6. Input test conditions are listed in Table IV.

2-9




SERIES UHC- and UHD-400, 400-1 & 500 (Cont'd)

Table IV
INPUT CONDITIONS FOR OUTPUT CHARACTERISTIC MEASUREMENTS
“1" Qutput Reverse “0" 0utput.VoItage “1""Level Supply “0" Level Supply
Current (lo4) (Vo) Current (Ieciny) Current (Iec )
Driven Other Driven Other Driven | Other Driven | Other
Type UHC- or UHD- Input Input Input Input Input Input Input Input
400, 400-1, 500 2.0V 20V 0.8V Vee 5.0v 5.0v ov o
402, 402-1, 502 2.0V 2.0V 0.8V 0.8v 5.0V 5.0v o ov
403, 403-1, 503 2.0V ov 0.8v 0.8V 5.0V 5.0V oV ov
406, 406-1, 506 2.0V 2.0v 0.8V Vee 5.0v 5.0v oV o
407, 407-1, 507 0.8v Vee 2.0v 2.0v oV ov 5.0V - 5.0v
408, 408-1, 508 0.8V cc 2.0v 2.0v ov ov 5.0V 5.0V
432, 432-1, 532 0.8V 0.8V 2.0V ov ov o 5.0v 5.0v
433, 433-1, 533 0.8V 0.8v 2.0v oV ov o 5.0v 5.0V
SWITCHING CHARACTERISTICS: Ve = 5.0V, Ta = 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo
Series 400 Vs = 40V, R, = 2650 (6 Watts)
Series 400-1 Vs = 70V, R, = 4659 (10 Watts)
Series 500 Vs = 100V, R, = 670 (15 Watts) 200 500 ns
Turn-off Delay Time tpd1
Series 400 Vs = 40V, Ry = 265 (6 Watts)
Series 400-1 Vs = 70V, Ry = 4650 (10 Watts)
Series 500 Vs = 100V, R, = 670 (15 Watts) 300 750 ns
Typical Switching Test Circuit
INPUT 2.4V VCC 5V apgp, U= v [———— fe—t
77 3 | S (R B o kit Vin)
F2R ! INPUT ) fson  son,
' : 10% —tp ___’i 10% Vin(0)
1 15pF \ |
i : outRuT 0% 0%
[ | DWG. NO. A-79004
INPUT PULSE CHARACTERISTICS
I Vinlo) = OV ti = 7.ns tp = lpus
I_Vﬂl) = 3.5v = 14ns PRR = 500kHz
THERMAL DATA UHC- UHD- Units
Thermal Resistance, Junction to Case, 6, 80 65 °C/Watt
Thermal Resistance, Junction to Free Air, 8, 140 90 °C/Watt

2-10



SERIES UHC- and UHD-400, 400-1 & 500 (Cont'd)

Device Pinning

UHC-400
UHC-400-1
UHC-500

UHC-402-1
UHC-502

UHC-403
UHC-403-1
UHC-503

UHC-406
UHC-406-1
UHC-506

UHC-407
UHC-407-1
UHC-507

UHC-432
UHC-432-1
'UHC-532

UHC-433
UHC-433-1
UHC-533

UHD-402
UHD-402-1
UHD-502

UHD-403
UHD-403-1
UHD-503

UHD-407
UHD-407-1
UHD-507

UHD-432
UHD-432-1
UHD-532

v
L3

i Id
Ll 1%

UHD-433
UHD-433-1
UHD-533
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SERIES UHC- and UHD-400, 400-1, & 500 (Cont'd)

POWER DRIVERS WITH MIL-STD-883
HIGH-RELIABILITY SCREENING
Power drivers with high-reliability screening can be ordered by adding the suffix “MIL” to the part number, for

example, UHD-400MIL. If marking with the customers part number is necessary in place of the Sprague Elec-
tric part number, this must be stated on the purchase order with the marking desired.

Table | — 100% Production Screen Tests (All Hermetic Parts)
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.1 thru 3.1.6

MIL-STD-883
Screen Test Method Conditions
Internal Visual 2010, Cond. B —
Stabilization Bake 1008, Cond. C 150°C, 24 Hours
Thermal Shock 1011, Cond. A 0 to 100°C, 15 Cycles
Constant Acceleration 2001, Cond. E 30,000 G's, Y1 Plane
Fine Seal 1014, Cond. A 5 x 10-7 Maximum
Gross Seal 1014, Cond. C —
Electrical — Per Eng. Bull. 29300.1
Marking - Sprague or customer part number, date code, lot identifica-

tion, index point

Table Il — 100% High-Reliability Screening (“MIL” Suffix Parts Only)
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.9 thru 3.1.15 and 3.1.18

MIL-STD-883
Screen Test Method Conditions
Interim Electrical 5005, Gp A, Subgp 1 25°C per Eng. Bull. 29300.1
Burn-In 1015, Cond. A 125°C, 160 Hours
Static Electrical 5005, Gp A, Subgp 1 25°C per Eng. Bull. 29300.1

5005, Gp A, Subgp 2 &3 —55° & +125°C per Eng. Bull. 29300.1
Dynamic & Functional Electrical 5005, Gp A, Subgp 4,7 &9 25°C per Eng. Bull. 29300.1

Fine Seal 1014, Cond. A 5 x 10°7 Maximum
Gross Seal 1014, Cond. C -
External Visual 2009 —
Table Il — High-Reliability Qualification and Quality Conformance Inspection
MIL-STD-883, Method 5004, Class B, Paragraph 3.1.17
MIL-STD-883
Test Test Method Description
Group A Subgp. 1-4,7 &9 5005, Table I Each production lot
Group B 5005, Table Il Each production lot
Group C 5005, Table 11 End points, Gp. A, Subgp. 1, every 90 days
Group D 5005, Table IV End points, Gp. A, Subgp. 1, every 6 months

2—-12



UDN-2540B QUAD NAND POWER DRIVER

UDN-2540B QUAD NAND POWER DRIVER

SPECIFICALLY DESIGNED for use in extremely

harsh electrical environments, the UDN-2540B '8 ] oum
quad NAND driver interfaces between low-level
signal processing circuits and medium-power induc-
tive loads. The inputs are compatible with most
TTL, DTL, LS TTL, 5 V to 15 V CMOS, and
PMOS. The outputs include integral transient sup-
pression diodes for. inductive loads such as relays,
solenoids, d-c and stepping motors. These devices
can also be used to drive incandescent or heater
loads.

Vs

out,

GROUND

GROUND

ouTy

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature

Output VO'tage, VOUT ........ R I 60V
Output Sustaining Voltage, Vggsyigy « - <« - vovvov o 3BV
Output Current, lgyr ... oo 15A 7

ic Supply Voltage, Vg - .. oo oo 18V
e BS g o RECOMMENDED OPERATING CONDITIONS
Power Dissipation, Py E:atc t: gr:zle) """"""""" ) 2'757a* Supply Voltage Range, VgC. . ............ +105Vto +17V

0% PACKAGE) .- : b 1Ce e < 500 mA
Operating Temperature Range, Ty .............. 0°C to +70°C g?éllf?:\fe?l:;r::t’vgtage Vingy) >0y
o L VINGL): « e e e e

Storage Temperature Range, Tg ............ —55°C to +150°C Low-Level Input Votage, VING). - - - - - - -~ - Y
*Derate at the rate of 22.2 mW/°C above 25°C. Output Diode Reverse Voltage, V§. ... ... ........ <65V

ELECTRICAL CHARACTERISTICS Over Operating Temperature Range And Vec = 10 V1o 15V
(Unless Otherwise Specified)

; Limits
Characteristic Symbol | Test Conditions Min. Max. Units
"1 Output Revefse Current lOFF VOUT =50 v, le =04 v, VENABLE =20V - 500 "A
VOUT = 50 V, Vm = 20 V, VENABLE = 04 v - 500 MA
Output Sustaining Voltage Veeisusy | lour = 50 mA, Viy = Veypge = 0.4V 35 - v
0" Output Voltage VON IDUT = 500 mA, V'N = VENABLE =20V - 1.1 v
lour =750 mA, Viy = Venage = 2.0V - 1.2% v
‘DUT = 10 A, le = VENABLE =20V - 14 )
lour=125A Viy=Venagg = 20V, Ve = 12V - 1.6 v
"1" Input Voltage Ving) 2.0 - v
[ 0" Tnput Voltage Vino) - 05 V
“1" Input Current ‘ Ingy | Yn=15V - 20 pA
[~ 0" Input Current Tng | Yy =04V — 200 | pA
Input Clamp Voltage Vig, | lin=-10mA - -1.5 v
1" Level Supply Current Tooy | Your =500 mA, Viy = Vg = 20V, Ve =15V - 33 ‘mA
—-W Level Supply Current |cc(0) Vom =50V, V|N = VENABLE =04V, VCC =15V - 1.0 mA
Clamp Diode Forward Voltage Vi [ k=10A - 2.1 v
F=15A - 25 1V
Clamp Diode Leakage Current R VR=50V, Viy=Venage =20V, D; 4D, or Dy +D4 | — 1.0 mA

2-13




SERIES UDS-3600H

SERIES UDS-3600H DUAL 2-INPUT
PERIPHERAL and POWER DRIVERS
— Hermetically-Sealed

® Four Logic Types

© DTL/TTL/PMOS/CMOS Compatible Inputs

o Low Input Current

® Sustaining Voltage of 80 V

® Hermetically Sealed Package

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

Description

These ‘‘mini-DIP’’ dual 2-input peripheral and power drivers are
bi-polar monolithic integrated circuits incorporating 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 continuously at an ambient temperature of +75°C. In the OFF
state, these drivers will sustain at least 80 V.

Applications

The Series UDS-3600H 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, memories, and heaters.

With appropriate external diode transient suppression, the Series
UDS-3600H drivers can also be used with inductive loads such as relays,
solenoids, and stepping motors. Similar devices with integral transient
suppression are also available.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Voo -+ ..o 7.0V
Input Voltage, Viy - ... ov et 30V
Output Off-State Voltage, Vg .. oo oo 80V
Output On-State Sink Current, 1, .............. G e e ety 600 mA
Suppression Diode Off-State Voltage, Vo . ..., .. 80V
Suppression’Diode On-State Current, Iy, .. ........................... 600-mA
Power Dissipation, Py ........ ... 1.0W
Package Power Dissipation, Py .......... ... ... ... ... . ... 0 See Graph
Ambient Temperature Range (operating), Ty . ................ —55°C to +125°C
Storage Temperature Range, Tg- ... e, —65°C to +150°C
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ovG. W0, A-9792

Type UDS-3611H
Dual ‘AND Driver

OWG. NO. A-9793

Type UDS-3612H
‘Dual NAND Driver

OWG. MO, A-9795

Type UDS-3613H
Dual OR Driver

OWG. MO, A-979%

Type UDS-3614H
Dual NOR Driver



SERIES UDS-3600H (Cont'd)
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DWG. NO. A-10.978

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (Vo) 45 5.0 5.5 )
Operating Temperature Range —55 +25 +125 °C
Current into any output (ON state) — — 300 mA
ELECTRICAL CHARACTERISTICS (over operating temperature range unless otherwise noted)
Test Conditions Limits
Driven | Other

Characteristic Symbol | Temp.| V¢ Input - | Input Output | Min. Typ. Max. Units Notes
“1” Input Voltage | Vi, MIN 2.0 v
0" Input Voltage | Vio) MIN 0.7 v
“0” Input Current lnoy MAX 04V |30V 50 100 nA 2
“1" Input Current lacy MAX 30V ov 10 A 2
Input Clamp Voltage | V, MIN —12 mA -15 v
SWITCHING CHARACTERISTICS: Vee = 5.0V, Ty = 25°C

Limits

Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes

Turn-on Delay Time | ty4 Xs = {g Vi: R, = 465 Q (10 Watts) — 200 500 ns 3
L= 1op
Turn-off Delay Time | T, Vs =70V, R, = 465 Q (10 Watts) — 300 750 ns 3
C, = 15pF

NOTES:

1. Typical values are at Voo = 5.0V, Ty = 25°C. INPUT PULSE CHARACTERISTICS

2. Each input tested separately.

3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal. Vi = OV = Tns tp = lus

4. Capacitance values specified include probe and test fixture capacitance. Vi = 3.5V t, = l4ns PRR = 500kHz
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SERIES UDS-3600H (Cont'd)

N e A S T 3 T S SR

Type UDS-3611H Dual AND Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven| Other
Characteristic Symbol | Temp.| Vg Input | Input | Output Min. Typ. Max. Units Notes
“1"" Qutput Reverse Current| I MIN 20V 20V | 8V 100 A
OPEN| 2.0V | 20V | 80V 100 A
“0” Output Voltage Vo MIN 08V | Ve 150 mA 0.4 0.5 v
MIN 08V | Vg 300 mA 0.6 0.8
“1" Level Supply Current lecy NOM | MAX T 50V| 50V 8.0 12 mA 1,2
“0" Level Supply Current ) NOM | MAX| OV ov 35 49 mA 1,2
ouT- .
INPUT 2,4V Veessv PUT Vs - et — p—

-5 . - = = === Ving)
ll
: Ry : INPUT ¥ 50% 50% :
0% J 10%
: } —tp __.i Vin(©)
1 ] ' I
! 1 ! | !
1 oTiseF fedl — r = tpd0
] I
| INnm 3) : 1 =~ ~=Vout(l)
1 1 ouTPUT 50% 50%
= = = = | = LOAD 1
1 CIRCUIT ! V
L Clreuit N out(0)
D“G. NO. A-7876D DWG. No. A-7628C

Type UDS-3612H Dual NAND Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driveny  Other
Characteristic Symbol | Temp.] Ve Input | Input | Output |Min.  Typ. Max. Units Notes
“1" Output Reverse Current| |y MIN 0.8V{ Ve 80V 100 A
OPEN} 0.8V| Vg 80V 100 nA
“0" Output Voltage Voo MIN 20V] 20V | 150 mA 0.4 0.5 v
MIN 20V| 2.0V | 300mA 0.6 0.8 v
“1" Level Supply Current Loy NOM | MAX| OV ov 12 15 mA 1,2
“0" Level Supply Current lecy NOM | MAX | 50V]| 50V 40 53 mA 1,2

ouT-
INPUT 2.4V Vcessv PUT Vs

1
Ry 1
L
1
|
|
1
15pF : | : Vout(1)
(Note3) | q
1 ouTPUT 0% 0%
i
= LOAD 1 e e e =V,
CRCUIT 1 out(®)
M e J OWG. NO. 4-7900A
DWG. MNo. A-063R
NOTES:
1. Typical values are at Voo = 5.0V, Ty = 25°.
2. Per package. .

3. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-3600H (Cont'd)

m
Type UDS-3613H Dual OR Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven] Other
Characteristic Symbol | Temp. | V¢ Input | Input | Output Min.  Typ. Max. Units Notes
“1" Output Reverse Current | |4 MIN 20V | oV 80V 100 LA
OPEN | 2.0V | OV 80V 100 A
“0" Qutput Voltage Van MIN 08V | 08V | 150 mA 0.4 0.5 v
MIN 0.8V ] 0.8V ] 300mA 0.6 0.8 Vv
“1" Level Supply Current leey | NOM [ MAX | 5.0V | 50V 8.0 13 mA 1,2
“0" Level Supply Current [ NOM [ MAX | OV ov 36 50 mA 1,2
ouT-
INPUT - Vee=5Y PUT Vg — "__ t ]
7 7 7 r““'1 . —Im =T == = = Vi)
1R ! h
! | - Vin
i -
| I
L | R P
| :ENote 3, , F == ==Vour(n)
L Ll 1L L1 wono ! ouTPUT 50% 50%
L CIRCUIT | i Vout(0)
DV(: _NO— :—7:77! N OWG. No. A-7628C

Type UDS-3614H Dual NOR Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven} - Other
Characteristic Symbol | Temp.| Vg Input | Input | Output Min. Typ. Max. Units Notes

“1"” Output Reverse Current] Iy MIN 08V} 08V | 80V 100 A

OPEN| 0.8V | 08V | 80V 100 HA
“0” Output Voltage Von MIN 20V| oV 150 mA 0.4 0.5 v

MIN 20V 0V 300 mA 0.6 0.8 v
“1" Level Supply Current lecy NOM | MAX ov ov 12 15 mA 1,2
“0" Level Supply Current [ NOM | MAX | 50V] 50V 40 50 mA 1,

cuTt-
INPUT . VeeesY PUT Vg

Vin(0)

Vour(1)
(Note 3) ! 0% <0d
% b
L om0 ouTPUT
CIRCUIT — === == = Vour(0)

DWG. NO. A-79004
DWG. NO. A-9942

NOTES:
1. Typical values are at Vo, = 5.0V, Ty = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-3600H (Cont'd)

POWER DRIVERS WITH MIL-STD-883
HIGH-RELIABILITY SCREENING

Power drivers with high-reliability screening can be ordered by adding the suffix ‘MIL’ to the part number, for
example, UDS-3611H-MIL. If marking with the customer’s part number is necessary in place of the Sprague
Electric part number, this must be stated on the purchase order with the marking desired.

Table | — 100% Production Screen Tests {All Hermetic Parts)
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.1. thru 3.1.6

MIL-STD-883
Screen Test Method Conditions
Internal Visual 2010, Cond. B —_
Stabilization Bake 1008, Cond. C 150°C, 24 Hours
Thermal Shock 1011, Cond. A 0 to 100°C, 15 Cycles
Constant Acceleration 2001, Cond. E 30,000 G's, Y1 Plane
Fine Seal 1014, Cond. A 5x 107 Maximum
Gross Seal 1014, Cond. C —
Electrical —_ Per Specification
Marking — Sprague or customer part number, date code, lot identifica-

tion, index point

Table I — 100% High-Reliability Screening (“MIL" Suffix Parts Only)
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.9 thru 3.1.15 & 3.1.18

MIL-STD-883
Screen Test Method Conditions
Interim Electrical 5005, Gp A, Subgp 1 25°C per Specification
Burn-In 1015, Cond. A 125°C, 160 Hours
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 5005, Gp A, Subgp 4, 7 & 9 25°C per Specification
Fine Seal 1014, Cond. A 5 x 1077 Maximum
Gross Seal 1014, Cond. C —
External Visual 2009 —

Table lll — High-Reliability Qualification and Quality Conformance Inspection
MiL-STD-883, Method 5004, Class B, Paragraph 3.1.17

MIL-STD-883
Test Test Method Description
Group A Subgp. 1-4,7 & 9 5005, Table | Each production lot
Group B 5005, Table I Each production lot
Group C 5005, Table 1l End points, Gp. A, Subgp. 1, every 90 days
Group D 5005, Table IV End points, Gp. A, Subgp. 1, every 6 months
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SERIES UDN-3600M

SERIES UDN-3600M DUAL 2-INPUT
PERIPHERAL and POWER DRIVERS

- OWG. NO. A-8792

" Type UDN-3611M

FEATURES Duol AND Driver

@ Four Logic Types

o DTL/TTL/PMOS/CMOS Compatible Inputs

@ Low Input Current

@ 300 mA Continuous OQutput Current

@ Sustaining Voltage of 80 V

o Pin-for-Pin Replacement for Series LM3600N

@ Pin-for-Pin Replacement for SN75451BP thru SN75454BP and
75461 thru 75464 ,

Description
OWG. 0. A-9793

Type UDN-3612M
Dual NAND Driver

These “mini-DIP” dual 2-input peripheral and power drivers are bi-polar
monolithic integrated circuits incorporating. 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 300 mA con-
tinuously at ambient temperatures of up to 4-70°C. In the OFF state, these
drivers will sustain at least 80 V.

Applications

The Series UDN-3600M 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, memories, heaters, and other non-inductive loads of
up to 600 mA (both drivers in parallel). !
With appropriate external diode transient suppression, the Series UDN- . 10, T
' X . . Type UDN-3613M
3600M drivers can also be used with inductive loads such as relays, solenoids, Dual OR Driver
and stepping motors. Similar devices with integral transient suppression are
the series UDN-5700M.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vec. ..o oo oV
Input Voltage, Vin -0 e 30V
Output Off-State Voltage, Vg .. ... 80V
Output On-State Sink Current, loo ... ..... ... .. e 600 mA
Suppression Diode Off-State Voltage, Vose. ... ... ... ..o 80V
Suppression Diode On-State Current, lon .. ... oo 600 mA
Operating Free-Air Temperature Range, To. ... . . ... . 0°C to +70°C py
Storage Temperature Range, Ts..............................—55°C to +150°C Type UDN-3614M
Power Dissipation, Pp. .. ... ..ot 15 W Dual NOR Driver
EaCh DIIVEL. . . ettt it e e e e 08 W
Derating Factor Above 25°C. . ... ..o viini oot 12.5 mW/°C or 80°C/W
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SERIES UDN-3600M (Cont' d)
_

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (Vcc): 4.75 5.0 5.25 Vv
Operating Temperature Range 0 +25 +70 °C
Current into any output (ON state) 300 mA

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

Test Conditions Limits
Driven Other
Characteristic Symbol Temp. Vee Input Input Output Min, Typ. Max. Units Notes
“1" Input Voltage  }.Vin(1) MIN 2.0 . \
“0" Input Voltage Vinto) MIN 0.8 \
“0" Input Current | lin(0) MAX 04V 30V 50 100 uA 2
“1" Input Current ~ | lin1) MAX 30V ov 10 pA 2
Input Clamp Voltage | Vi MIN —-12mA -15 \
SWITCHING CHARACTERISTICS: V¢c = 5.0V, Ta = 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo Vs = 70V, Ry = 4650 (10 Watts) 200 500 ns 3
C = 15pF
Turn-off Delay Time tod1 Vs = 70V, Ry = 465 ¢ (10 Watts) 300 750 ns 3
C, = 15pF

NOTES:

1. Typical values are at Vee = 5.0V, Tp = 25°C.

2. Each input tested separately.

3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal.

4. Capacitance values specified include probe and test fixture capacitance.
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INPUT PULSE CHARACTERISTICS

Vin(o) = 0V
Vin(1) = 3.5V

tf= 7ns
= ldns

lp = 1;45
PRR = 500kHz




SERIES UDN-3600M (Cont'd)

Type UDN-3611M Dual AND Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
o o ! Driven]  Other ; ) - .

Characteristic Symbol Temp. Vee Input Input} - Output Min.  Typ.  Max. | Units ] Notes

“1" Output Reverse Current | . logs . MIN 20V 20V 80V 100 uA
: OPEN] 2.0V 20V 80V 100 A
“0" Qutput Voltage Von B MIN 08V Vee 150mA | 0.35 0.5 \4
MIN 0.8V Vee 300 mA 05 - 07 v )

“1"" Level Supply Current leep) NOM MAX 50V 5.0V | 8.0 12 mA 1,2
“0" Level Supply Current Tecio) NOM | WAX | 0V TV B 79 mA 1,7

OuT-
INPUT 2.4V Vcessv PUT Vs
7 St <7~ o il bt Vin())
r 3
Ry |
1 '
: ! Vin@©
! |
1 . o
\ ¥ : . _
VoIS :
1 | (Note 3) : | =~ = =Vout(l)
I
s i ouTPUT 50% 50%
= = = = | = LOAD 1
L CIRCUIT ' Vout(0) ) m . A4792
0. NO. A- nvso : " OWG. No. A=7628C: . .

Type UDN-3612M Dual NAND Driver
ELECTRICAL CHARACTERiSTlCS (over operatmg temperature range unless otherwise noted)

OWG. NO. A-79004

Test Conditions Limits
; : Driven ] Other
Characteristic Symbol | Temp. Vee Input Input |  Output Min. - Typ.  Max. | Units | Notes
“1" Output Reverse Current | logf MIN 08V Vec | 80V 100 uA
OPEN[ 0.8V Vee 80V 100 uA
“0" Output Voltage Von MIN 20V - 20V | 150mA 035 05 v
MIN -] 20V 2.0V | 300 mA 0.5 0.7 v
“1" Level Supply Current leeqy NOM MAX ov ov 12 14 mA 1,2
0" Level Supply Current Tccio) | NOMC | WAX | 50V 50V L) 53 mA 1,2
out-
INPUT 2.4V Vec-sv PUT Vs fep—— -
7Y r4--- -3 Vin(1)
1 Ry ]
i 1
. . ! ! Vin(0)
L, ~
GENERATOR : 5o : vw'“)

: (Note 31 ¢
\ | ourteuT
L CIRCUIT '

0%, No. 4963R

NOTES:
1. Typical values are at Vec = 5.0V, Ta = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-3600M (Cont'd)

Type UDN-3613M Dual OR Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Vee Input Input | Output Min.  Typ.  Max. | Units | Notes

“1" Qutput Reverse Current |- log MIN 20V ov 80V 100 pA

OPEN | 2.0V oV 80V 100 uA
0" Output Voltage Von MIN 0.8V 08V | 150mA 035 0.5 v

MIN 0.8V 0.8V | 300mA 05 07 v
“1"" Level Supply Current | lcc) NOM MAX | 5.0V 50V 8.0 13 mA 1,2
0" Level Supply Current leclo) NOM MAX | 0V v 36 50 mA 1,2

OuT-
vee=5v  PUT Vs

INPUT

ry=--"-1
]
1 Sk :
PULSE ! 1
GENERATOR ! :
! 1
: 150F | ! l
| INo'e 9, ) - = = ==Vout()
|
L Ll 1 L1 om0 ! ouTPUT 50% 50%
]
e |

OWG. NO. A-78778 OWG. No. A-7628C

Type UDN-3614M Dual NOR Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input ‘| Output Min.  Typ.  Max. Units Notes

“1" Output Reverse Current loft MIN 08V 08V 80V 100 A

OPEN | 08V 08V | 80V 100 uh
0" Output-Voltage Von MIN 2.0V oV 150 mA 035 05 v

MIN 2.0V oV 300 mA 0.5 0.7 v
“1"" Level Supply Current lcetn) NOM MAX | 0V (A% ’ 12 15 mA 1,2
“0" Level Supply Current lcelo) NOM MAX | 50V 50V 40 50 mA 1,2

CuT-

INPUT  vce=5v AUT Vg

r3--" Via(1)
L 1
)
! |
] 1 Vin(0)
! |
! 1
|
| o 156F : Vour(1)
| I(Nm 3,
1
= T T T = | = CAD : outeT
toorcur 0 e Vout(0)
| 4

0#G. NO. 4-79004
OWG. NO. 4-9942

NOTES:
1. Typical values are at Ve = 5.0V, Ta = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-5700A QUAD 2-INPUT
PERIPHERAL and POWER DRIVERS
— TRANSIENT PROTECTED OUTPUTS

FEATURES:

@ Four Logic Types

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

® 300 mA Continuous Qutput Current

® Sustaining Voltage of 80 V

Description

These 16-lead quad 2-input peripheral and power drivérs are bi-polar mono-
lithic 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 simultaneously
sinking 300 mA continuously at ambient temperatures of up to 470°C. In
the OFF state, these drivers will sustain at least 80 V.

Applications

The Series UDN-5700A quad drivers are ideally suited for interface between
low-level or high-level logic and high-current/high-voltage loads. Typical
applications include driving peripheral loads such as incandescent lamps,
light-emitting diodes, memories, and heaters.

The integral transient suppression diodes aliow their use with inductive
loads such as relays, solenoids, or stepping motors without the need for dis-
crete diodes. For non-inductive loads, the diode common buss can be used
as a convenient lamp test.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Ve, ..o oo 0V
Input Voltage, Via . .o oo 0V
Output Off-State Voltage, Vo . ... 80V
Output On-State Sink Current, lon . .......ooo 600 mA
Suppression Diode Off-State Voltage, Voge. ...l v
Suppression Diode On-State Current, I .. ... ...l 600 mA
Operating Free-Air Temperature Range, Ta........................ 0°C to +70°C
Storage Temperature Range, Ts. .. ............... ... ... —55°C to +150°C
Power Dissipation, Pp............ ... .. ... 20W

Each Driver. .. ... ... i 0.8 W

Derating Factor Above 25°C. .. .. ....... ... ... ... .... 16.67 mW/°C or 60°C/W
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SERIES UDN-5700A

5 12
6 1T
-

7 > {g—{10

[ono}———— L— {9

Type UDN-5703A
Quad OR Driver

DWG. NO. A-9866
Type UDN-5706A
Quad AND Driver

DWG. MO, A-9867
Type UDN-5707A
Quad NAND Driver

Type UDN-5733A
Quad NOR Driver




SERIES UDN-5700A (Cont'd)

RECOMMENDED OPERATING CONDITIONS

Min. Max. Units
Supply Voltage (Vec): 4.75 5.25 v
Operating Temperature Range 0 +70 °C
Current into any output (ON state) 300 mA

ELECTRICAL CHARACTERISTICS (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven Other
Characteristic Symbol Temp. Vee Input Input Min. Typ. Max. Units Notes
“1" Input Voltage | Vin(1) MIN 2.0 \
“0" Input Voltage | Vin0) MIN 0.8 \%
“0" Input Current lin(0) MAX 04V 0V 50 100 A 2
“1" Input Current | lin(1) MAX 30V ov 10 kA 2
Input Clamp Voltage | Vi MIN  —12mA -15 v
SWITCHING CHARACTERISTICS: Vcc = 5.0V, Ta = 25°C
Limits
Characteristic Symbol Test Conditions Typ. Max. Units Notes
Turn-on Delay Time tpdo (\:/s = 1750 VF, Ry = 4650 (10 Watts) 200 500 ns 3
L'=10p
Turn-off Delay Time tpd1 gs = 173 Vr’ Ry = 4650 (10 Watts) 300 750 ns 3
L=1p

NOTES:

L. Typical values are at Vec = 5.0V, Ta = 25°C.
2. Each input tested separately.

3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal.

4. Capacitance values specified include probe and test fixture capacitance.
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INPUT PULSE CHARACTERISTICS

Vinlo) = 0V
Vin(1) = 3.5V

ts= Tns
tr = ldns

tp = ly.S
PRR = 500kHz




SERIES UDN-5700A (Cont'd)

Type UDN-5703A Quad OR Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output Min.  Typ. Max. | Units Notes

“1" Qutput Reverse Current | loff MIN 20V ov 80V ] 100 uh

OPEN | 20V oV 80V 100 A
“0” Qutput Voltage Von MIN 08V 0.8V | 150 mA 035 05 \2

MIN 08V 0.8V ] 300mA 0.5 0.7 v
Diode Leakage Current lix NOM NOM ov ov OPEN 200 . 3
Diode Forward Voltage Drop | Vp NOM NOM Vee Vee 15 1.75 \% 4
1" Level Supply Current lee NOM MAX 50V 50V 16 25 mA 1,2
0" Level Supply Current lecio) NOM MAX oV ov 72 100 mA 1,2

INPUT VCC—jv OPEN  CQUTPUT Vs 1 — Vee!

t 2 15
1
R
L : 3 14
)
. ! A U T3
‘
1] 1
: ' tpdl ey r—-———:&——wo 5 12
1 15pF ! : = = Vour
' 6 11
: (Note 51, outpuT 50% 50%
' —
= = = = = : TLOAD 1 Vout(0) 7 Pt 10
, ' G wor 4+
| Creuir s, wo. A-7628C v IR 0

ke, HO. A=1234

Type UDN-5706A Quad AND Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. | Vecc Input Input | Output Min.  Typ.  Max. | Units Notes

“1" Qutput Reverse Current | ot MIN 20V 20V 8V 100 uh

OPEN | 20V 20V | 8oV 100 uA
0" Output Voltage Von MIN 08V Vee 150 mA 035 05 v

MIN 08V Vee | 300 mA 0.5 0.7 v
Diode Leakage Current lix NOM NOM ov ov OPEN 200 uA 3
Diode Forward Voltage Drop Vb NOM NOM Vee Vee 15 1.75 v 4
“1"" Level Supply Current lecqy NOM MAX 50V 50V 16 24 mA 1,2
“0" Level Supply Current leclo) NOM MAX oV ov 70 98 mA 1,2

ouT-

INPUT 2.4V V= p ur— Vi
| LAV VCCSY open Ut VS . -
T
: Ry 1 2 15
1
! ] 3 14
1
v
: : 4 Pt ) 13
1
g LA . 5 12
) I i '
b [ (Note 5) b © o= Veun
|' 1) QuTPUT 500 509 [ 11
= = = = | = LOAD | v | |
I CIRCUIT 1 outi0) 7 B +g-<4—{10
Lo = ] we. Mo h-7628C
DWG. 0. A-7878A ND 9
NOTES: . OWG. WO. A-9866
1. Typical values are at Vec = 5.0V, Ta = 25°C.
2. Per package.
3. Diode leakage current measured at Vg = Voft(min).
4. Diode forward voltage drop measured at Iy = 300 mA. )
5. Capacitance values specified include probe and test fixture capacitance.

2-25




SERIES UDN-5700A (Cont'd)

m

Type UDN-5707A Quad NAND Driver

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

Test Conditions Limits
Driven |  Other
Characteristic Symbol Temp. Vee Input Input | Output Min.  Typ.  Max.| Units Notes
“1" Qutput Reverse Current | logs MIN 0.8V Vee 80V 100 uA
OPEN | 08V Vee 80V 100 wA
“0" Output Voltage Von MIN 20V 20V | 150 mA 035 05 v
MIN 20V 20V | 300mA 0.5 0.7 v
Diode Leakage Current [T NOM NOM Vee Vee OPEN 200 uh 3
Diode Forward Voltage Drop | Vp NOM NOM ov ov 15 1.75 v 4
“1" Level Supply Current lecyy NOM MAX ov ov 24 30 mA 1,2
"“0" Level Supply Current lecio) NOM MAX 50V 50V 80 106 mA 1,2
INPUT 2.4V V=5V ouT- V¢

r.?___-1 = Vin())

1 ORy '

! '

i 1

: : Vin(0)

! I

! |

! 15F Vour(1)

1| etesy
= = = = L= om0

N A,
Lo ity

OWg. NO. A-78994

Type UDN-5733A Quad NOR Driver

DWG. NO. A-79004

OWG. MO, A-9867

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

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Vee Input Input | Output Min.  Typ.  Max. } Units | Notes

“1"” Output Reverse Current loft MIN 0.8V 08V | 8V 100 phA

OPEN 0.8V 08V | 80V 100 uh
“0" Output Voltage Von MIN 20V ov 150 mA 035 05 v

MIN 20V oV 300 mA 0.5 0.7 \2
Diode Leakage Current lix NOM NOM Vee Vee OPEN 200 uhA 3
Diode Forward Voltage Drop | Vp NOM NOM ov ov 1.5 175 v 4
“1"" Level Supply Current lcem) NOM MAX ov ov 24 30 mA 1,2
“0" Level Supply Current lecio) NOM MAX 50V 50V 80 100 mA 1,2

INPUT

= ¢ ouTPUT
TLOAD

' 1
, CrCuIT !

ke NO. A-5i35a

NOTES:
1. Typical values are at Vec = 5.0V, Tp = 25°C.
2. Per package.
3. Diode leakage current measured at Vg = Vott(min).
4. Diode forward voltage drop measured at I¢ = 300 mA.
5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-5700H

SERIES UDS-5700H QUAD 2-INPUT
PERIPHERAL and POWER DRIVERS
-- Hermetically-Sealed

® Four Logic Types

® DTL/TTL/PMOS/CMOS Compatible Inputs

@® Low Input Current

@ Sustaining Voltage of 80 V

® Hermetically Sealed Package to MIL-M-38510

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

Description

These 16-Lead quad 2-input peripheral and power drivers are bi-polar
monolithic 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
simultaneously sinking 150 mA continuously at an ambient temperature of
+70°C. Inthe OFF state, these drivers will sustain at least 80 V.

Applications

fI‘he Series UDS-5700H quad drivers are ideally suited for interface between
low-level or high-levellogic and high-current/high-voltage loads. Typical
applications include driving peripheral loads such as incandescent lamps,
light-emitting diodes, memories, and heaters.

The integral transient suppression diodes allow their use with inductive
loads such as relays, solenoids, or stepping motors without the need for
discrete diodes. For non-inductive loads, the diode common buss can be
used as a convenient lamp test.

ABSOLUTE MAXIMUM RATINGS

Supply Vohtage, VOC. « - oo v oo N 70V
Input Voltage, Vin. ... ... oo oo .. 30V
Output Off-State Voltage, Voff. . . . ........ ...ttt 80V
“Qutput On-State Sink Current, lon. < .. ..ottt 600 mA
Suppression Diode Off-State Voltage, Voff. . .. ......... ..., 80V
Suppression Diode On-State Current, lon. .. .............cooieoausy 600 mA
Power Dissipation, Pp........ ... 1.0W
Package Power Dissipation, Pp. . ............... ... . oo See Graph
Ambient Temperature Range (operating), Ta. . .................... —55°C to +125°C
Storage Temperature Range, Ts. .. ... ... iv i, —65°C to +150°C

2.2

ONG. 0. 29869

Type UDS-5703H
Quad OR Driver

1 Vec
2 15
3 14
a Pt 1113
5 12
6 11
7 310
ND) 9

OG. 'WO. A-9866

Type UDS-5706H
Quad AND Driver

oM. MO, A-0887

Type UDS-5707H
Quad NAND Driver

ow. 40, A-9868

Type UDS-5733H
Quad NOR Driver




SERIES UDS-5700H (Cont'd)
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RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (Vo) 45 5.0 5.5 v
Operating Temperature Range -55 +25 +125 °C
Current into any output (ON state) - - 300 mA

ELECTRICAL CHARACTERISTICS (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven Other
Characteristic Symbol Temp. Vee Input Input | Output Min, Typ. Max. Units Notes
“1" Input Voltage Vin(1) MIN 2.0 v
“0" Input Voltage Vinl0) MIN 0.7 \'
“0" Input Current | lin(o) MAX 04V 0V 50 100 uA 2
“I'" Input Current | lin(1) MAX 0V ov 10 wA 2
Input Clamp Voltage | Vi MIN -12mA -15 v
SWITCHING CHARACTERISTICS: Vcc = 5.0V, Ta = 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo (\;/5 = 17;) VF, Ry = 4650 (10 Watts) 200 500 ns 3
L=1p
Turn-off Delay Time tpd1 Vs =70V, Ry = 4650 (10 Watts) 300 750 ns 3
CL =15 pF
NOTES: INPUT PULSE CHARACTERISTICS
1. Typical values are at Vce = 5.0V, Ta = 25°C.
2. Each input tested separately. Vinfo; = OV ty= Tns tp = lus

3. Voltage values shown in the test circuit waveforms are with.respect to network ground terminal.

! o J (1) = = PRR = 500kHz
4. Capaclytance values specified include probe and test fixture capacitance. Vin1) = 35 t = ldns

2-28



SERIES UDS-5700H (Cont'd)

Type UDS-5703H Quad OR Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output Min.  Typ. Max. | Units Notes

“1" Qutput Reverse Current lott MIN 20V ov 8V 100 wA

OPEN | 20V ov 80V 100 A
“0" Output Voltage Von MIN 08V 08V | 150 mA 0.4 0.5 v

MIN 0.8V 0.8V] 300mA 0.6 0.8
Diode Leakage Current lik NOM NOM ov ov OPEN 200 uA 3
Diode Forward Voltage Drop | Vp NOM NOM Vee Vee 15 1.75 v 4
“1" Level Supply Current lee) NOM MAX 50V 50V 16 25 mA 1,2
0" Level Supply Current lccio) NOM MAX oV ov 72 100 mA 1,2

|
|
h == = ==Vout(l)
ouTPUT %50% 50% %
Vout(0)

OWs. NO. A-9123A 0. Wo. AFuzec

OMG. 0. 49869

Type UDS-5706H Quad AND Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output Min.  Typ.  Max. | Units Notes

“1" Output Reverse Current | log MIN 20V 20vi 8V 100 uA

OPEN | 2.0V 20V | 80V 100 uA
“0" Output Voltage Von MIN 08V Vee 150 mA 0.4 0.5 \

MIN 08V Vee 300 mA 0.6 0.8 v
Diode Leakage Current lix NOM NOM ov ov OPEN 200 A 3
Diode Forward Voltage Drop | Vp NOM NOM Vee Vee 15 1.75 \ 4
“1"" Level Supply Current lee NOM MAX 50V 50V 16 24 mA 1,2
“0" Level Supply Current lecio) NOM MAX ov oV 70 98 mA 1,2

INPUT 2.4V VCC=5V (pgpy

S|
1SR |
| t N
! '
H 1
i
- I
! 15F ! == = ==Vour(l)
: I(NO'G 5 outeuT %50% 50% ys
]
= = = = | = 040 | Vour(®)
I CRCUIT | on. No. A-7628
Leo—--
OWG. 0. A-7878BA
NOTES: ) ONG. HO. A-9866
1. Typical values are at Vec = 5.0V, To = 25°C.

2. Per package.

3. Diode leakage current measured at Vg = Vof(min).

4. Diode forward voltage drop measured at ls = 300 mA.

5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-5700H (Cont'd)

S

Type UDS-5707H Quad NAND Driver

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

Test Conditions Limits
Driven |  Other
Characteristic Symbol | Temp. Vee Input Input | Output Min.  Typ.  Max. | Units Notes
“1" Qutput Reverse Current lott MIN 08V Vee 80V 100 uA
OPEN | 08V Vee 8oV 100 .
“0" Qutput Voltage Von MIN 20V 20V | 150 mA 0.4 0.5 v
MIN 20V 20V ] 300mA 0.6 0.8 v
Diode Leakage Current lix NOM NOM Vee Vee OPEN 200 uh 3
Diode Forward Voltage Drop Vo NOM NOM oV ov 1.5 175 v 4
“1" Level Supply Current lcetn) NOM MAX oV oV 24 30 mA 1,2
“0" Level Supply Current leclo NOM MAX 50V 50V 80 106 mA 1,2
INPUT 2.4V VCC=sv U,'-i 3
o © 0 r_?—_-__‘ ,r___e,_.q ;:.;__:'f _______ v
RL INPUT | 0% SO o
| 50% 50% %1
10% h—— t __ﬂ: 10%. 00)

i5pF
(Note 5)

= LOAD
CRCUIT
4

out(0)
DWG. NO. A-7900A

OWG. NO. A-7899A

Type UDS-5733H Quad NOR Driver

Do W0 A-9847

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

Test Conditions Limits
Driven | Other
Characteristic Symbo! | Temp. Vee Input Input | Output Min.  Typ. Max. } Units | Notes
“1" Qutput Reverse Current lott MIN 08V 08V | 8V 100 A
OPEN 08V 08V | 8V 100 uA
“0" Qutput Vzitage Von MIN 20V ov 150 mA 04 0.5 v
MIN 20V ov 300 mA 0.6 0.8 v
Diode Leakage Current I NOM NOM Vee Vee OPEN 200 uA 3
Diode Forward Voitage Drop Vo NOM NOM ov oV 15 1.75 v 4
“1" Level Supply Current leet) NOM MAX ov ov 24 30 mA 1,2
0" Level Supply Current lccio) NOM MAX 50V 50V 80 100 mA 1,2
INPUT Veessv OPEN OUTMUT Vg
0 o o o 1 Vec]
bl it
R 2 15
! 3 14
~ .
H N 4 Pt 4113
H 15pF | 5 12
: (No'e5): 3 o
= == = = ' Fow v oureut ¥/ NN
cmcun H = = Vauo) o i
Lo 0} 9

DWG. KO. A-91354 0WG. NO. A-79004

ove. %0, A-9868

NOTES:
1. Typical values are at Vec
2. Per package.
3. Diode leakage current measured at Vr = Vott(min):
4. Diode forward voltage drop measured at I+ = 300 mA.
5. Capacitance values specified mclude probe and test fixture capacitance.
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SERIES UDS-5700H (Cont'd)

POWER DRIVERS WITH MIL-STD-883
HIGH-RELIABILITY SCREENING

Power drivers with high-reliability screening can be ordered by adding the suffix ‘MIL’ to the part number, for
example, UDS-5703H-MIL. If marking with the customer’s part number is necessary in place of the Sprague
Electric part number, this must be stated on the purchase order with the marking desired.

Table | - 100% Pi;odijction Screen Tests (All Hermetic Parts)
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.1 thru 3.1.6

MIL-STD-883

Screen Test Method Conditions

Internal Visual 2010, Cond. B -

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

Thermal Shock 1011, Cond. A 0 to 100°C, 15 Cycles

Constant Acceleration 2001, Cond. E 30,000 G's, Y1 Plane

Fine Seal 1014, Cond. A 5 x 10-7 Maximum

Gross Seal - 1014, Cond. C -

Electrical - Per. Specification

Marking . - Sprague or customer part number, date code, lot identifica-
tion, index point

Table 1l - 1009 High-Reliability Screening (“MIL" Suffix Parts Only)
MIL-S}T‘D-883, Method 5004, Class B, Paragraphs 3.1.9 thru 3.1.15 & 3.1.18
; MIL-STD-883 -

Screen Test Method Conditions

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

Burn-In 1015, Cond. A 125°C, 160 Hours

Static Electrical 5005, Gp A, Subgp 1

5005, Gp A, Subgp 2 & 3

Dynamic & Functional Electrical

Fine Seal 1014, Cond. A
Gross Seal 1014, Cond. C
External Visual 2009

5005, Gp A, Subgp 4,7 &9

25°C per Specification

—55°C & +125°C per Specification
25°C per Specification

5 x 107 Maximum

Table 111 - High-Reliability Qualification and Quality Conformance Inspection
: MIL-STD-883, Method 5004, Class B, Paragraph 3.1.17

MIL-STD-883
Test Test Method Description
Group A Subgp. 14,7 &9 5005, Table | Each production lot
Group B 5005, Table 1 Each production lot
Group C 5005, Table H1 End points, Gp. A, Subgp. 1, every 90 days
Group D 5005, Table IV End points, Gp. A, Subgp. 1, every 6 months




SERIES UDN-5700M

SERIES UDN-5700M DUAL
PERIPHERAL and POWER DRIVERS
—— TRANSIENT PROTECTED OUTPUTS

FEATURES

o Four Logic Types :

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

@ 300 mA Continuous Output Current

o Sustaining Voltage of 80V

Description

These “mini-DIP” dual peripheral and power drivers are bi-polar monolithic
integrated circuits incorporating AND, NAND, OR, or NOR logic gates,
high-current switching transistors, and transient suppression diodes on the
same chip. The two output transistors are capable of simultaneously sinking
300 mA continuously at ambient temperatures of up to 4-70°C. In the OFF
state, these drivers will sustain at least 80 V.

Applications )

The Series UDN-5700M 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, memories, and heaters with a load current of up to
600 mA. :

The integral transient suppression diodes allow the use of these drivers
with inductive loads such as relays, solenoids, or stepping motors without
the need for discrete diodes. When not required for transient suppression,
the diode common bus can be used to perform the “lamp test” function.
Similar devices with four drivers per package are the Series UDN-5700A.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VeC. . . ..o oo e 0V
Input Voltage, Vin. . . ... vV
Output Off-State Voltage, Voff. . . ... ... ... .. o o i, 80V
Output On-State Sink Current, fon. . . ... .o 600 mA
Suppression Diode Off-State Voltage, Voff . ........................ooooiii.., 80V -
Suppression Diode On-State Current, lon. . . ... oovvenioeenii e 600 mA
Operating Free-Air Temperature Range, Ta. ... ......vooinnnnnen. .. 0°C to 4-70°C
Storage Temperature Range, Ts. .. ... ...... ... .. ..o ... -55°C to +150°C
Power Dissipation, Pp........... .ot .. 15W
Each Driver. . ... ... e e 08 W
Derating Factor Above 25°C. . . ... ... ... PR LN 12.5 mW/°C or 80°C/W
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OWG. 0. A-973
Type UDN-5711M
Dual AND Driver

Type UDN-5712M
Dual NAND Driver

OWG. NO. A-9789

Type UDN-5713M
Dual OR Driver

DVG. 0. 4-9788

Type UDN-5714M
Dual NOR Driver



SERIES UDN-5700M (Cont’ d)
L T T e T )

RECOMMENDED OPERATING CONDITIONS

Min. Nom, Max. Units
Supply Voltage (Vec): 4.75 5.0 5.25 %
Operating Temperature Range 0 4255 70 °C
~Current into any output (ON stafe) ‘ 300 mA

ELECTRICAL CHARACTERISTICS: (over operating temperature rénge unless otherwise noted)-

NOTES:

Test Conditions Limits
Driven  Other
Characteristic Symbol Temp.  Vce Input Input ~ Output §{ Min.  Typ.  Max. | Units Notes
“1” Input Voltage Vini1) MIN 20 v
“0" Input Voltage Vin(o) MIN 0.8 v
“0”" Input Current at all Inputs
except Strobe linto) . MAX 04V KIRY 50 - 100 uA 2
“0"" Input Current at Strobe linfo) MAX 04V 30V 100 200 uh
1" Input Current at all Inputs ¢
except Strobe lin(1) MAX. 30V ov 10 ) 2
“1"" Input Current at Strobe Tin(1) MAX 30V oV 20 uA 2
Input Clamp Voltage Vi MIN  —12 mA -15 \%
- SWITCHING CHARACTERISTICS: V¢c =:5.0V, Ta = 25°C
Limits
_Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo gs = 175? VF, Ry = 4650 (10 Watts) 200 500 ns 3
- L= p ;
Turn-off Delay Time tod1 Vs =70V, Ry = 465 (10 Watts) 300 750 ns 3
CL=15pF :
; INPUT PULSE CHARACTERISTICS
1. Typical values are at Vec = 5.0V, Ta = 25°C.
2. Each input tested separately. Vin(o) = 0V te= Tns tp = lus
3. Voltage values shown.in the test circuit waveforms are with respect to network ground terminal. Vi1 = 3.5V t, = ldns PRR = 500kHz

4. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-5700M (Cont’d)

Type UDN-571IM Dual AND Driver
ELECTRICAL CHARACTERISTICS: (over dpefating temperature r'angekunless otherwise noted)

Test Conditions Limits
‘ Driven | Other | :
- Characteristic- Symbol Temp. Vee Input Input Output-} Min..  Typ.  Max. | Units Notes
“1" Output Reverse Current | logt MIN 20V 20V | 8V 1000 | kA
OPEN| 20V 20V | 8V 100 uA
“0” Output Voltage Von MIN 0.8V Vee 150 mA 035 05 v
MIN 0.8V Vee 300 mA 0.5 0.7 v
Diode Leakage Current lik NOM NOM ov ov OPEN 200 .y 3
Diode Forward Voltage Drop Vb NOM NOM Vee Vee 15 1.75 v 4
“1" Level Supply Current | lccny | NOM. | MAX | 50V 50V 8.0 12 mA 1,2
“0" Level Supply Current leclo) NOM MAX ov oV ' 35 49 mA 1,2

INPUT 2.4V .VcC-5v e
o0 o o

15pF

1 |
I
tpdl —;-———-1 i-———ﬂ— tpd0
| | !

. . INm 5) i = = == Vout(l)
= = = = = LOAD OuTPUT 50% 50%
CIRCUIT | .
SRR Vout(0)

UWG. 0. 4-7.784 DWG. NO. A-9791

OWG, No. A-7628C

Type UDN-5712M Dual NAND Driver g
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output Min.  Typ.  Max. | Units Notes
“1" Qutput Reverse Current loff MIN 08V Vee 8V 100 .
i E OPEN| 08V Vee 0V 100 my
“0" Output Voltage Von MIN 20V 20V | 150mA 035 05 Y
MIN 20V 2.0V | 300mA 0.5 0.7
Diode Leakage Current Ik NOM NOM Vee Vee OPEN 200 uA 4
Diode Forward Voltage Drop. |~ Vp NOM NOM ov ov 15 1.75 v
1" Level Supply Current lect) NOM MAX oV ov 12 15 mA 1,2
“0" Level Supply Current lecio) NOM MAX 50V 50V i 40 53 mA 1,2

INPUT 2.4V VCCo5V

15pF
(Note 5)

|
|

ouTPUT

= LOAD |
CIRCUIT 1 === = == = Vout(0) DWG. NO. A-9790

DWG. NO. A-9943 DWG. NO. A-79004

NOTES:
1. Typical values are at Vee = 5.0V, Ta = 25°C.
2. Per package.
3. Diode leakage current measured at Vg = Vogf(min).
4. Diode forward voltage drop measured at Iz = 300 mA
5. Capacitance values specified include probe and test fixture capacitance.

2-34



SERIES UDN-5700M (Cont'd)
[S= ER e

Type UDN-5713M Dual OR Driver
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee nput Input |  Output Min.  Typ.  Max. | Units Notes
“1" Qutput Reverse Current loff MIN 20V ov 80V © 100 uA
OPEN| 2.0V ov 8ov 100 uA
“0" Qutput Voltage Von MIN 08V 08V § 150mA 035 05 v
MIN 08V 08V | 300mA 0.5 0.7 v
Diode Leakage Current lix NOM NOM ov ov OPEN 200 uA 3
Diode Forward Voltage Drop Vb NOM NOM Vee Vee 15 1.75 v 4
1" Level Supply Current lec) NOM MAX 5.0V 5.0V 8.0 13 mA 1,2
“0" Level Supply Current lecio) NOM MAX ov ov 36 50 mA 1,2
INPUT Vee sv CREN  CUTRUT Vs
o A ()}

Vin©)

]
[}
L0
1

|{'_'_—_!‘ = = ==Vout())
QuTPUT 50% 50%
Vout(0)

OWG. No. A-7628C

tod1 —i*—*—*i
1

Type UDN-5714M Duval NOR Driver

LECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Vee Input Input | Output Min.  Typ.  Max. | Units | Notes
“1" Output Reverse Current lotf MIN 08V 08V 80V 100 uA
OPEN | 08V 08V | 80V 100 wA
“0" Output Voltage Von MIN 20V oV 150 mA 035 05 \
MIN 20V ov 300 mA 0.5 0.7 v
Diode Leakage Current lik NOM NOM Vee Vee OPEN 200 pA 3
Diode Forward Voltage Drop Vb NOM NOM ov ov 1.5 1.75 \ 4
“1" Level Supply Current leet) NOM MAX | OV ov 12 15 mA 1,2
“0" Level Supply Current lecio) NOM MAX 50V 5.0V 40 50 mA 1,2
INPUT Vee=sv OPEN OUTPUT Vg o
: : t —k—-l‘ |-d——1_ _'f_ ________ v
bt i | 0% 90%X 1 in(1
R, : INPUT !
F50% 5% Xy
! 10% £ Yo )
SE:J)ELRS;:’!OR f : !' — tp '_"; Vin(0)
' ! oD Aol sk —tpdl
' 15pF 1 ! Vout(1)
' P
1 {Note 5"
i I : ouTPUT
- = - - = 1 TLOAD N A
: CIRCUIT : Vm"(m OwG. NO. A-9788
"""" OWG. NO. A-79004
No
TES:
.. Typical values are at Ve = 5.0V, Tp = 25°C.
). Per package.

}. Diode leakage current measured at Ve = Vot(min).
}. Diode forward voltage drop measured at I = 300 mA.

). Capacitance values specified include probe and test fixture capacitance.

2-35




THE UDN-5733A QUAD 2-INPUT POWER DRIVER IS SHOWN ON PAGE 2-26.

THE UDS-5733H HERMETICALLY-SEALED POWER DRIVER IS SHOWN ON PAGE 2-30.
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UDS-5790H und UDS-5791H QUAD PIN DIODE POWER DRIVERS

UDS-5790H and UDS-5791H QUAD
PIN DIODE POWER DRIVERS

FEATURES

e Inverting or Non-Inverting

o Low Input Current

o TTL, DTL, MOS Compatible

@ Wide Operating Voltage Range
@ High Output Breakdown Voltage

CONSISTING of four high-voltage NPN output
stages and associated logic and level shifting,
these monolithic, planar integrated circuits offer an
easy solution to many PIN diode driving applications.

The UDS-5790H and UDS-5791H quad power
drivers are designed to replace discrete or hybrid PIN
diode drivers. They provide significant reductions in
cost and space with improved reliability. The UDS-
5790H driver uses a grounded-base input stage for
non-inverting operation while the UDS-5791H driver
uses a common-emitter input stage for inverting op-
eration. Both devices are capable of sustaining OFF
voltages of 120V and will switch currents to 500 mA.

The input buffer circuitry has been designed to
utilize external discrete resistors. * The .one-resistor-
per-driver effectively reduces total package power dis-
sipation and junction temperature while allowing user
selection .of output base drive current, power supply
voltages, and output current.

All devices are rated for operation over an extended
temperature range of —55°C to 4125°C. They are
customarily supplied in 16-pin hermetic dual in-line
packages. - All units are subjected to the 1009, pro-
duction screen tests specified in MIL-STD-883, Method
5004, Class B, paragraphs 3.1.1 through 3.1.6. On
special order, 160 hours of burn-in to Method 1015,
Condition A, can also be performed.
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OWG. NO. A-10,477

UDS-5790H

DWG. NO. A-10,478
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UDS-5790H and UDS-5791H QUAD PIN DIODE POWER DRIVERS (Cont'd)

ABSOLUTE MAXIMUM RATINGS over free-air operating temperature range

Supply Voltage, Vee....ooo oo T N T S +6.0V
SUPPIY VORage, Ve .. . o e e —60V
DU VORaER, VN - oo Vee
Output OFF-State Voltage, Vore (ref. Vee) . ... .o ooo i e DU +120V
Output ON-State CUITENt, lon. .. .o oot e e e 500 mA
Package Power Dissipation, Po. .. ... .. e See Graph
Operating Ambient Temperature Range, Ta . ..... ... o . i iian AU —55°C to +125°C
Storage Temperature RaNge, Ts . ... . i it e it e e e —65°C to +-150°C

Vee s Vee ~
° ?
b ' SN |
¢ ’ ® On s
i i
I 10080 i 10082 ]
. ) ; ok _(_‘ AR
g L 16K i 6K 16K I:
T . T ®me | ] = | W @ B
3K : - 3K :
1 o 1
o ® o It
+ s + = ™ ¢ +
VEE = €E
ONE OF FOUR DRIVERS ONE OF FOUR DRIVERS
UDS-5790H ‘ UDS-579IH
RECOMMENDED OPERATING CONDITIONS
Min. ~ Nom. Max. Units
SUPPlY VOIage, Vec. . o ov vt 45 50 55 V
SUPPIY VOIage, Vee. ... oo e e -15 =30 55 V
Output ON-State CUITent, Ton. ..o e 300 mA
Operating Ambient Temperature Range, Ta. ... ..o e —55 485 4125 °C
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STATIC ELECTRICAL CHARACTERISTICS over operating temperature range
(unless otherwise noted)

UDS-5790H and UDS-5791H QUAD PIN DIODE POWER DRIVERS (Cont'd)

g

T

NORMAL

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS
IS

. SYSTEM LIMIT

AMBIENTT ]
\ \EMPERATURE "JALW C. S
QJ\]\'/L DEVICESS
i LMIT S
. ! \f _____ .

25

50

75 100
TEMPERATURE IN °C

DMG. NO. A-10. 1984

1. Type UDS-5790H only.
. Type UDS-5791H only.

2

3. Vin = 2.4V for UDS-5790H or 0.4 V for UDS-5791H.
4. Vin = 0.4V for UDS-5790H or 2.4 V for UDS-5791H.
5. Each output tested separately.

2-39

Temp. VCC Vee | Vin | Vore OF lon Rx Limits
Characteristic Symbol °C +V | =V | +V]| +V mA Q Min..  Max. Units Notes
“1" Input Voltage Vinpy 45 2.0 4.0 v
“0" Input Voltage Vinio) 45 — 0.8 v
“1" Input Current I 55 130150 - 1.0 mA 1
55 130 |50 — 50 uA 2
“0" Input Current ) 55 13.0 |04 — 50 uA 1
55 130 104 — 1.0 mA 2
OFF-State lore +25 | 45 |30 115 — 50 wA 3
Reverse Current +125 [ 45 |30 115 = 100 wA 3
ON-State Von —55 | 45 |15 150 720 | — 400 mV 4,5
Output Voltage 300 360 — 600 mV 4,5
(ref. Vee) +8 | 45 |15 150 Jj20 | — 400 mvV 4,5
300 360 | — 700 mv 4,5
+125 | 45 |15 150 720 | — 500 mV 4,5
300 360 | — 850 mv 4,5
Predriver Vx. 45 |15 150 72 | — 1.3 v 4,5
Collector Voltage 300 360 | — 15 v 4,5
(ref. Vee)
Output Short-Circuit |  los 45 130 —23 510 | 20 50 mA 3,5
|_Current
OFF-State lee 55 |55 - 34 mA 3
Supply Current
ON-State lec 55 |55 — 41 mA 4
Supply Current
Turn-On Delay ton — 50 130 | — — — 510 — 500 nsS
Storage Delay t, — ] 50 130 |— = — 510 — 50 uS
Fall Time te - 50 |30 | — = — 510 | — 100 nS
NOTES:




UDS-5790H and UDS-5791H QUAD PIN DIODE POWER DRIVERS (Cont'd)

SWITCHING TEST CIRCUIT
AND WAVEFORMS

+5V VIN Vee. Vour

+100V

PULSE
IGENERATOR]

OWG. NO. A-10.654

UDS-5790H UDS-5791H
22,4V —
0%
| o YiN s !
10% - ! !
| f =<0.4v | |
| | | |
wfonfe-  wlf e .15,,:.. ot e
| | |
|
- 90% !: : :TJIOOV | :
. NXoow E our : 50% |
1 Yo% 0% =-2.3V— | Yo% 10%
1 |
e Mo e
MG, n0. A-10.655
GENERAL DESIGN NOTES
)

BVec—Ver — W
L
ON
where )
B = 30, the minimum output current gain over the operating temperature range
Vy = 1.5, the maximum predriver voltage

It is recommended that a minimum overdrive of 25% to be used (1.25 Igy or 0.8gy).
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UDS-5790H and UDS-5791H QUAD PIN DIODE POWER DRIVERS (Cont'd)

POWER DRIVERS WITH MIL-STD-883
HIGH-RELIABILITY SCREENING
Power drivers with high-reliability screening can be ordered by adding the suffix ‘“MIL"’ to the part number, for

example, UDS-5790H-MIL. If marking with the customers part number is necessary in place of the Sprague
Electric part number, this must be stated on the purchase order with the marking desired.

Table I - 1009 Production Screen Tests (All Hermetic Parts)
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.1 thru 3.1.6

MIL-STD-883
Screen Test Method Conditions
Internal Visual 2010, Cond. B -
Stabilization Bake 1008, Cond. C 150°C, 24 Hours .
Thermal Shock 1011, Cond. A 0 to 100°C, 15 Cycles
Constant Acceleration 2001, Cond. E 30,000 G's, Y1 Plane
Fine Seal 1014, Cond. A 5 x 10-7 Maximum
Gross Seal 1014, Cond. C —
Electrical - Per Specification
Marking — Sprague or customer part number, date code, lot identifica-

tion, index point

Table 11 - 1009 High-Reliability Screening (“MIL" Suffix Parts Only)
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.9 thru 3.1.15 & 3.1.18

MIL-STD-883
Screen Test Method Conditions
Interim Electrical 5005, Gp A, Subgp 1 25°C per Specification
Burn-In 1015, Cond. A 125°C, 160 Hours
Static Electrical 5005, Gp A, Subgp 1 25°C per Specification

5005, Gp A, Subgp 2 &3 - —55° & +125°C per Specification
Dynamic & Functional Electrical 5005, Gp A, Subgp 4,7 &9 25°C per Specification

Fine Seal 1014, Cond. A 5 x 10-7 Maximum
Gross Seal 1014, Cond. C —
External Visual 2009 —

Table 11l - High-Reliability Qualification and Quality Conformance Inspection
MIL-STD-883, Method 5004, Class B, Paragraph 3.1.17

MIL-STD-883
Test Test Method Description
Group A Subgp. 1-4,7 &9 5005, Table | Each production lot
Group B 5005, Table 11 Each production lot
Group C 5005, Table 111 End points, Gp. A, Subgp. 1, every 90 days
Group D 5005, Table IV End points, Gp. A, Subgp. 1, every 6 months
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HIGH-VOLTAGE DISPLAY DRIVERS
—120Vto +130V, 5 to 8 Drivers







Device Type Data Applications Thermal

UHP-480 and 481 3-2 7-4 1E
UHP-482 3-2 1D
UHD-490 and 491 3-5 4B
UHP-490 and 491 3-5 7-4 1E
UHP-495 3-7 1E
UDN-6116A and 6116A-2 3-9 1E
UDN-6116R and 6116R-2 3-9 3B
UDN-6118A and 6118A-2 3-9 7-10 1D
UDN-6118R-and 6118R-2 3-9 3A
UDN-6126A and 6126A-2 3-9 1E
UDN-6126R and 6126R-2 3-9 3B
UDN-6128A and 6128A-2 3-9 7-10 1D
UDN-6128R and 6128R-2 3-9 3A
UDN-6144 and 6164A 3-13 7-4, 21 1E
UDN-6184A 3-13 1D
UDN-7180 thru 7186A ( 3-17 1-3, 27 1D
Device Type lour Vour Outputs
UHP-480 15 mA 130V Sink 5
UHP-481 15 mA 130V Sink 7
UHP-482 i 15 mA 130V Sink 8
UH( )-490 : -30 mA =80V Source 5
UH( )-491 : —30 mA 80V Source 6
UHP-495 —30 mA —80 V Source 6
UDN-6116 and 6126A/R —40 mA 85V Source 6
UDN-6116 and 6126A/R-2 —40 mA 65V Source 6
UDN-6118 and 6128A/R —40 mA : 85V Source 8
UDN-6118 and 6128A/R-2 —40 mA i 65V Source 8
UDN-6144A —70 mA 120V Source 4
UDN-6164A —70 mA 120V Source 6
UDN-6184A —70 mA 120V Source 8
UDN-7180A 20 mA -120 v Sink 8
UDN-7183A 3.25 mA -120V Sink 8
UDN-7184A : 2.0 mA —120V Sink 8
UDN-7186A : 1.0 mA -120v Sink 8




SERIES UHP-480

SERIES UHP-480
HIGH-VOLTAGE DISPLAY DRIVERS

FEATURES

® Reliable Monolithic Integrated Construction
o Low Qutput Leakage Current

® High-Voltage Output Capability

o Small Size

© 130 Volt Breakdown

Description

The Series UHP-480 high-voltage display drivers are bipolar monolithic
integrated circuits designed for interface between MOS or open collector
" TTL logic and gas discharge displays such as the Burroughs Panaplex®,
the Cherry Plasma-Lux and the Beckman SP Series. These drivers replace
the major portion of discrete components typically required to interface
between an MOS calculator or counter/decoder circuit and the gas dis-
charge display. They are high-voltage switches intended for use in the
cathode portion of the display and are available with either 5 (UHP-480), 7
(UHP-481), or 8 (UHP-482) switches per dual in-line package.

Applications

The Series UHP-480 devices may be used in gas discharge applications
which include calculators, DVM’s, DMM’s, DPM’s, mini-computers,
clocks, etc. Their high reliability coupled with small size make them an
excellent choice for those applications where space is at a premium.

ABSOLUTE MAXIMUM RATINGS

Output Voltage. ... ................ .. L T 130V
Output Sink Current. .. ... ... . . 15mA
Input Voltage. . .. ..o e 30v
Diode Forward Current. . ... ... ... ... .. . ... 50mA
Operating Temperature Range. ... .. ... ... ... ................ 0°C to -+-70°C

Storage Temperature Range. . . . . . s B S N -65°C to +150°C

3-2

INPUT
oUTPUTS
NC
NC
INPUTS
NC OUTPUTS
INPUTS
COMMON
EMITTERS
OWG. NO. A-9236a
UHP-480
14-Lead Dual In-Line
INPUT
NC
OUTRUTS
INPUTS
COMMON
EMITTERS
DWG. NO. A-9237A
UHP-481
16-Lead Dual In-Line
INPUT
NC
ouTRUTS
INPUTS
COMMON
EMITTERS
DWG. NO. A-9658A
UHP-482

18-Lead Dual In-Line



SERIES UHP-480 (Cont’d)

e e e ]

ELECTRICAL CHARACTERISTICS @ T, = 25°C unless otherwise specified

Limits

Characteristic Symbol Test Conditions . . Min. Typ. Max. Units
Output Sink Current lour Vi = 8V, Ve = 5V 2.0 55— mA
! Vg = 5V, Ve = OV 3.0 7.0 — mA

Vi = 6V, Ve = 5V 10 80 — mA

Vi =TV, Ve = 5V 5.0 9.0 — mA

Output Leakage Current leex Vi = OV, Ve = 130V — 0.2 15 1A
Vi = OV, Ve = 130V, T, = 70°C — I5 5 7.}

Input Current In Vo =TV — 200 350 A
Vy = 15V — 490 700 mA

Output Saturation Voltage Versan lor = 5.5mA, Viy = 9V — 1.3 2.5 V
Turn-on Delay Time Tow R, = 56Kk, Vi = 130V e 7 5 s
Turn-off Delay Time Tow R, = 56kQ, Vg, = 130V — 2 5 us

QOouTRUT

INPUT Oy

6EMITYER

DWG. NO. A-9248 A

UHP-480, 481, and 482 (1 Driver)

Due to the high input impedance of these devices, they are suscep-
table to static discharge damage sometimes associated with handling
and testing. Therefore, techniques similar to those used for handling
MOS devices should be employed. (See Page 5-2).
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%

16 to
-18V
-40v
-50v
-90v
-200V

OWG. NO. A-O4I3A

Vop

Vss

3-4

TYPICAL CLOCK APPLICATION

SERIES UHP-480(Cont'd)
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Type 206C and 216C are single in-line networks



SERIES 490 and 491

SERIES 490 and 491
HIGH-VOLTAGE DISPLAY DRIVERS

FEATURES e
o Reliable Monolithic Integrated Construction
o Low Output Leakage Currents
o High Output Breakdown Voltages -
o Small Size o
Vss
Description
The Series 490 and 491 high-voltage display drivers are bipolar monolithic
integrated circuits designed for interfacing MOS or other low-voltage cir-
cuitry with high-voltage gas discharge displays or loads. These drivers re- UHD-490
place most of the discrete components normally required to drive multiplexed UHP-4390
gas discharge displays from MOS calculator or clock circuits. The Series
490 and 491 high-voltage display drivers are intended. for use in the anode
portion of the display and are available with either 5 (Series 490) or 6
(Series 491) drivers per dual in-line package.
Applications
The Series 490 and 491 may be used in a variety of low-voltage to high-
voltage interfacing applications such as are found in MOS calculators, digital
clocks, etc. Their high reliability and small size make them an excellent INPUTS p QUTRUTS
choice for those applications where space is at a premium.
Packages
Part Drivers/
Package Number Package Voo NC
14-Lead Hermetic
Dual In-line UHD-490 5 Vss SUBSTRATE
14-Lead Plastic
Dual In-line UHP-490 5 D¥G. MO, A-9303
16-Lead Hermetic UHD-491
Dual {n-line UHD-491 6 UHP-491
16-Lead Plastic
Dual in-line UHP-491 6
ABSOLUTE MAXIMUM RATINGS
(referenced to Vss)
OUPUE VOIaEe . . .. e —80V
Output SOUICE CUITENE. . ... et ettt e e s 30mA
Voo SUPPlY Voltage .. .. —-30v
Input Voltage. . .............. RS A S U GO I U g, R A S I S S U -30V
Input Diode Forward Current.... .................. USRS NEY: SR N B I S AN S U S RN 20mA
Operating Temperature Range: ' ' o
UHP-490, UHP-40L . . o e e 0°C to 470°C
UHD-490, UHD-49] . .. o e e e e —55°C to +125°C
Storage Temperature Range. . .. . ... o i i —65°C to +150°C

Note: The substrate pin must be connected to a voitage potential equal to or greater than the most negative operating voltage applied to the device.
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SERIES 490 and 491 (Cont'd)

ELECTRICAL CHARACTERISTICS @ T» = 25°C (unless otherwise specified)

Limits

Characteristic Test Conditions Min. Max. Units

“1"" Input Voltage — Voo+2.5 v

“0" Input Voltage Vop+6 — v
Output Leakage Current Vin = Vop+2.5V, Vgs = 80V — 1.5 uhA
Vin = Vop+2.5V, Vss = 80V, T, = 70°C — 15 uA

Output Saturation Voltage Vin = Vop+6V, loyr = 5mA — 2 v

Vin = Voo+6VY, lour = 15mA - 5 v
Input Current Vin = Vss, lour = 15mA = 400 uA
Ioo Supply Current Vin = Vss, loyr = 15mA - 2 mA

Input Diode Forward Voltage lp = 20mA — 2 v
Turn-on Delay Time R = 4k - 3 us
Turn-off Delay Time R, = 4k@ — 5 us

SUBSTRATE

" Vpp outpuT

VG, NO. A-030¢

Series 490 and 491 (1 Driver)

Due to the high input impedance of these devices, they are suscep-
table to static discharge damage sometimes associated with handling
and testing. Therefore, techniques similar to those used for handling
MOS devices should be employed. (See Page 5-2).



UHP-495

TYPE UHP-495
HIGH-VOLTAGE DISPLAY DRIVERS

FEATURES

@ Reliable Monolithic Integrated Construction

o Low Output Leakage Currents

o High Output Breakdown Voltages

o Small Size : INPUTS ouTPUTS

: < >
T HE TYPE UHP-495 High-Voltage Display Driver is a bipolar monolithic
integrated circuit designed for interfacing MOS or other low-voltage
circuitry with high-voltage gas discharge displays or loads. This driver re-
places most of the discrete components normally required to drive multi- SUBSTRATE
plexed gas discharge displays from MOS calculator or clock circuits. The
UHP-495 high voltage display driver is intended for use in the anode portion -
of the display and is available with 6 drivers per dual in-line package. ,
Yss

Applications

The UHP-495 may be used in a variety of low-voltage to hlgh-voltage inter-
facing applications such as are found in MOS calculators, digital clocks, etc.
Its high reliability and small size make it an excellent choice for those appli-
cations where space is at a premium.

NEG. ADDRESS L oour

I—J 0. MO, A-9360a

Partial Schematic
One of Six Drivers

ABSOLUTE MAXIMUM RATINGS
(referenced to Vss)

QUtPUE VORAgE . . .. —80v
Output Source Current............. ....... NS EESEas: e e e e 30mA
INpUt VORage . . o —30v
Input Diode Forward Current.. . .... ... .. ... ........ .. .. ... S A RO ¢ R e 20mA
Operating Temperature Range..........o.ooiin i 0°C to +70°C
Storage Temperature RANGE . .. . ...« o\ ii et e e —65°C to +150°C

Note: The susbstrate pin must be connected to a voltage potential equal to or greater than the most negative operating voltage applied to the device.
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UHP-495 (Cont'd)
L

ELECTRICAL CHARACTERISTICS at T, = 25°C, Vs = O V, Vs = —80 V
(unless otherwise specified)
Limits
Characteristic Symbol | Test Conditions Min Typ. Max. Units
Input Voltage Vi loy = 15 mA, Vo = -5V — -35 -6.0 v
Input Current In V= —12V 400 600 850 pA
Output Saturation Voltage Veewsn | Y= =6V, logy = 15 mA — 2.0 5.0 v
Output Leakage Current leex Vour = =80V —_ —_ 1.5 rA
Substrate Current lsus Vo= =6V, lp; =1 mA — — 1.5 mA
Substrate Leakage Current Vour = 0V, Vg5 = open — 04 L5 A
Diode Forward Voltage Ve Il =20 mA — 1.6 2.0 v
Diode Breakdown Voltage BV, 30 50 — v
Turn-on Delay Time ton R =68 kQ — 3.0 7.0 S
Turn-off Delay Time tow R, = 6.8 kQ — 3.0 7.0 S
0 190V
SPRAGUE UHP-495
VSS sus
Dé r——
D5 1
D4 | L
o ] 206C 1
bl G =
" 590K T+
A S A
: % | TTT
: ' D6 D5D4D3DZD 1 Vss Vpol
: : NATIONAL
[, 1 MM5311
BN DN dh panya! D\ 216CH354X 5PM
SGSFSE SD SC SB SA
Lo
-O—1-0-1 —
+-0—H—0—
o0
el
B S Y LI TS S
:§§ SO 390K § :
Jlic i v e
1 l W ol
[ [ preckasstonral Biscksmxanea = ok 1T
; so [
PRAGUE L
UHP-481 y

TYPICAL CLOCK APPLICATION
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UDN-6116A, UDN-6118A, UDN-6126A, UDN-6128A

UDN-6116A,UDN-6118A,UDN-6126A, UDN-6128A
FLUORESCENT DISPLAY DRIVERS

FEATURES

® Digit or Segment Drivers

Low Input Current

Integral Qutput Pulldown Resistors
Low Power

Reliable Monolithic Construction
High Output Breakdown Voltage

CONSISTING of six or eight NPN Darlington out-
put stages and the associated common-emitter input
stages, Type UDN-6116A, UDN-6118A, UDN-
6126A and UDN-6128A display drivers are designed
to interface between low-level digital logic and
vacuum fluorescent displays. All devices are capable
of driving the digits and/or segments of these
displays and are designed to permit all outputs to be
activated simultaneously. Pulldown resistors are in-
corporated into each output and no external com-
ponents are required for most fluorescent display
applications.

The Type UDN-6116A and UDN-6118A devices
are compatible with TTL, Schottky TTL, DTL, and
5 volt CMOS. The Type UDN-6126A and UDN-
6128A devices are intended for use with MOS
(PMOS or CMOS) logic operating from supply
voltages of 6 V to 15 V. With any device, the output
load is activated when the input is pulled towards the
positive supply (active ‘high’).

The standard UDN-6116A, UDN-6118A, UDN-
6126A, and UDN-6128A display drivers are rated for
continuous operation with supply voltages of up to
80 V. Lower-cost devices for operation at supply
voltages of up to 60 V are specified by adding the suf-
fix ‘-2’ to the part number. All devices are nor-
mally supplied in dual in-line plastic packages. They
can also be supplied, with reduced package power
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DYG. No. A-9643

UDN-6116A
UDN-6126A

-
=

OWG. No. A-9641

UDN-6118A
UDN-6128A

capability, in military-grade hermetic packages to the
processing and environmental requirements of
Military Standard MIL-STD-883, or industrial grade
dual in-line hermetic packages. To order, change the
last letter of the part number from ‘A’ to “H”’ or
“R”’, respectively.




UDN-6116A, UDN-6118A, UDN-6126A, UDN-6128A (Cont'd)

ABSOLUTE MAXIMUM RATINGS at 25°C

Free-Air Temperature

Supply Voltage Range, Vg (UDN-6116/18/26/28R) .. . .5.0Vto85V
(UDN-6116/18/26/28A-2) . . .5.0Vto 65V

Output Voltage, Vo7 (UDN-6116/18/26/28A) ................ 8V

(UDN-6116/18/26/28A-2). .... ......... 65V
Input Voltage, Viy .. ... 20V
Output Current, Tgyp ..o 40 mA
Power Dissipation, Py ............................. See Graph
Operating Temperature Range, Ty ............ ... .. 0°C to +70°C
Storage Temperature Range, Tg................ —-55°C to +150°C

INPUT

t————0 QUTPUT

%IZSK

GND o~

DWG. k0. A-10.5924

TYPICAL STAGE
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ALLOWABLE PACKAGE POWER DISSIPATION, Pp IN WATTS

0.5

N\
N

N
<

0 50 100 150

AMBIENT TEMPERATURE, T, IN °C

PARTIAL SCHEMATIC

ONE OF SIX DRIVERS (UDN-6116/26A)
ONE OF EIGHT DRIVERS (UDN-6118/28A)

Type R Rs
UDN-6116/18A 10 ko 30 ke
UDN-6126/28A 20 ke 20 ke




UDN-6116A, UDN-6118A, UDN-6126A, UDN-6128A (Cont'd)

ELECTRICAL CHARACTERISTICS Over Operating Temperature Range; Vgg = 80 V For
UDN-6116/18/26/28A, Vgg = 60 V For UDN-6116/18/26/28A-2
(Unless Otherwise Specified)

Limits
Characteristic Symbol | Applicable Devices Test Conditions - Min. Typ. Max. | Units
Output Leakage Current | loyr | ANl Viy =04V - = 15 | uA
Output OFF Voltage: Vour | All 1 Viy=04V,T,=25°C - - 1.0 v
Output Pulldown Current lgur | UDN-6116/18/26/28A | Input Open, Ty = 25°C, =500 640 —900 | uA
) | UDN-6116/18726/28A-2 | Vgyr = Vg —375 480 —6/5 | uA
Output ON. Voltage Vour | UDN-6116/18A | Vin =24V, lgy; = 25mA 71 8 - - v
' UDN-6116/18A-2 57 58 — v
UDN-6126/28A Vin =40V, loyr = 25mA /i 78 - v
| UDN-6126/28A-2 57 58 - v
Input ON Current Iy | UDN-6116/18A and V=24V, Ty =125°C - 120 200 | uA
UDN-6116/18A-2 Vin="50V, T, =25C — 375 600 | uA \
UDN-6126/28A and Viy =40V, T, = 25°C - 130 200 | pA
UDN-6126/28A-2 Vin=15V, Ty =25°C - 675 1000 | pA
Supply Current lgg | Al Al Inputs Open - 10 100 | wA
UDN-6116A Al Inputs = 2.4 V — 5.0 75 | mA
UDN-6116A-2 - 40 60 | mA
UDN-6118A Al Inputs = 2.4V - 6.0 90 | mA
UDN-6118A-2 - 5.5 80 | mA
UDN-6126A All Inputs = 4.0 V - 5.0 75 | mA |
UDN-6126A-2 - 4.0 60 | mA
UDN-6128A Al Inputs =4.0 V - 6.0 90 | mA
UDN-6128A-2 - 55 80 | mA
RECOMMENDED OPERATING CONDITIONS
Supply Voltage Veg | UDN-6116/18/26/28A 50 — 70 v
UDN-6116/18/26/28A-2 5.0 — 50 v
Input ON Voltage Vi | UDN-6116/18A, 6116/18A-2 2.4 — 15 v
UDN-6126/28A, 6126/28A-2 4.0 - 15 ]
Output ON Current logr | All - - 25 mA
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UDN-6116A, UDN-6118A, UDN-6126A, and UDN-6128A (Cont'd)

Vea
SEGMENT SELECT §
UDN-6118/28A

p S — ECgy e
;> P SO
g SR S
D
S

ano 0oe@ mo O

o

~-
N
|
N
.EI
I
|

> 17
S LU

L S ! h h !
DIGIT SELECT By R

UDN-6118/28A —

OWG. NO. A-10.261A

TYPICAL
MULTIPLEXED
FLUORESCENT

DISPLAY
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TYPE UDN-6144A, UDN-6164A, AND UDN-6184A

TYPE UDN-6144A
(FOUR DRIVERS)

TYPE UDN-6144A, UDN-6164A,
AND UDN-6184A GAS DISCHARGE
DISPLAY DIGIT DRIVERS

FEATURES
o Reliable Monolithic Construction e Low Power
o High Output Breakdown Voltage o Minimum Size

o High Output Current Capability

OWG. No. A-9642

Description. TYPE UDN-6164A
(SIX DRIVERS)

Designed for interfacing between MOS, or other low-voltage circuitry, and
the anode of gas discharge display panels, these monolithic high-voltage bi-
polar integrated circuits dramatically reduce the number of discrete com-
ponents previously required. The Types UDN-6144A, UDN-6164A, and
UDN-6184A are used with multiplexed gas discharge display panels, such as
the Burroughs Panaplex®, the Cherry Plasma-Lux, and the Beckman SP
Series in calculator, clock, or instrumentation applications. Each driver
contains appropriate level shifting, signal amplification, output off state volt-
age bias, and 70mA output current sourcing for the sequent.al addressing of
display panel anodes. The inputs include pull-down resistors for direct con-
nection to open drain PMOS logic.

The Type UDN-6144A contains four complete drivers, while the Type
UDN-6164A contains six drivers and the Type UDN-6184A contains eight
drivers. Applications with a greater number of digits may use any combina-
tion of units for minimum package count.

DVG. No. A-9643

TYPE UDN-6184A
(EIGHT DRIVERS)

Applications

E

The devices can be used in a wide variety of low-level to high-voltage appli-
cations. Their high reliability, minimum size, ease of installation, and low
cost make them the ideal choice in many applications. A typical application
showing the use of these devices, and their counterpart cathode drivers, is
shown.

—
~

5

ol > ]
=
w

=]

Due to the high input impedance of these devices, they are suscep-
table to static discharge damage sometimes associated with handling
and testing. Therefore, techniques similar to those used for handling
MOS devices should be employed. (See Page 5-2).

Vgs

OWG. No. A-9CW1
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TYPE UDN-6144A, UDN-6164A, AND UDN-6184A (Cont'd)

ABSOLUTE MAXIMUM RATINGS AT 25°C

Supply Voltage, VBB. . .. ... oo oo e +120 V
Input Voltage, VIN. . . ... i +20V
Output Current, JQUT. -« vt e 70 mA
Power Dissipation, Pp:

UDN-B14A/64A. . . ..o 1.0 w*

UDN-BIBAA. . . i 1.13 Wt
Operating Temperature Range, TA. . ... .........oivneeen.... 0°C to 4-70°C
Storage Temperature Range, TS. . . . ..........cvvivienn.... —65°C to +150°C

*Derating Factor above 25°C: —8 mW/°C
tDerating Factor above 25°C: —9.1 mW/°C
ONE OF FOUR DRIVERS (UDN-6144A)

PARTIAL SCHEMATIC
ONE OF SIX DRIVERS (UDN-6164A)

COMMON BIASING NETWORK ONE OF EIGHT DRIVERS (UDN-6184A)

VBBO

QuTPUT

é 930K

450K

INPUT

370K 30K

30K

10K

oo O—4 . —

MV

DWG. No. A-0647,

ELECTRICAL CHARACTERISTICS: TA= -|;25°C, V= + 110V
(unless otherwise specified)

Test Limits
Characteristic Symbol Test Conditions Fig. Min. Typ. Max. Units

Qutput ON Voltage Von Test input at 4 5v Other inputs at 0.5V, IQUT = 20mA 1 105 108 — v
Output OFF Voltage Vorr Test input at 0.5V, One input at 4.5V All other inputs open, :

Reference Vag : 2 —68 73 — v
Input High Current lin Test input at 15V, Other inputs at OV 3 - 250 330 uA
Input Low Current I Test input at OV, One input at 15V, All other inputs at OV 4 — -1 -5 uA
Supply Current 1Y One input at 4 5V Other inputs at 0.5V, All outputs open, : :

Repeat for all inputs . 5A | — 450 750 .

All inputs at 0V, All outputs open 5B — 85 125 kA
NOTES:

1. All voltage measurements are referenced to Ground terminal unless otherwise specified.
2. All voltage measurements are made with 10M o, DVM or VTVM.
3. Recommended Vg operating range: +85V to 110V.
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TYPE UDN-6144A, UDN-6164A, AND UDN-6184A (Cont'd)

+110V/

\ /

+110v

OPEN OPEN ‘ : " OPEN

DWE. NO. A-9745A

=
= UWG. NO. A-97454
FIGURE 1
+110V
i
ol I N -
OPEN OPEN
15v
[
—d OWa. NO. A-9747a
FIGURE 3
Vin

DG, NO. A-97MGA

FIGURE 5A

FIGURE 2

: 15V
OPEN OPEN : OPEN
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TYPE UDN-6144A, UDN-6164A, AND UDN-6184A (Cont'd)

TYPICAL APPLICATION

TYPICAL SIX-DIGIT CLOCK
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SERIES UDN-7180A
GAS DISCHARGE DISPLAY
SEGMENT DRIVERS

FEATURES

® Reliable Monolithic Construction
@ High Output Breakdown Voltage
® Low Power

® Minimum Size

HE

VIV VIV V VY

[2]
z
o
<
=
=

Description

Series UDN-7180A segment drivers are monolithic high-voltage bipolar
integrated circuits for interfacing between MOS or other low-voltage cir-
cuits and the cathode of gas-discharge display panels.

These drivers reduce. substantially the number of discrete components
required with panels (Beckman, Burroughs, Dale, Matsushita, NEC, Pan-
tek, etc) in calculator, clock and instrumentation applications.

The UDN-7183A, UDN-7184A, and UDN-7186A drivers contain ap-
propriate level shifting, signal amplification, current limiting, and output
OFF-state voltage bias. The UDN-7180A driver requires external current
limiting and is intended for higher-current applications or where individual
outputs are operated at different current levels (i.e. with alpha-numeric
displays). All inputs have pull-down resistors for direct connection to open-
drain PMOS logic. : :

All devices are customarily furnished for use with 12'to 25 V PMOS,
CMOS, or other high-level output logic devices.

These devices provide output currents-suitable for display segments in a

- —
L

—
N

]

1

SERIES UDN-7180A

7

OWG. No. A-9640

wide variety of display sizes and number of display digits. Either the fixed,

split supply operation or the feedback controlled scheme is allowed.
Applications

The series UDN-7180A drivers can be used in a wide variety of low-level
to high-voltage applications utilizing gas discharge displays such as those
found in calculators, clocks, point-of-sale terminals, and instruements.
Their high reliability combined with minimum size, edse of installation, and
the cost advantages of a complete monolithic interface make them the ideal
choice in many applications. A typical application showing the use of these
devices, and their counterpart anode drivers, is shown. e

These devices were formerly known under the Developmental No. UDD-7183 and UDD-7186.
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SERIES UDN-7180A (Cont'd)

ABSOLUTE MAXIMUM RATINGS
(Referenced to Terminal 9)

Supply Voltage, Vx . ..o —120V
Input Voltage, Vin.... .. R TR SRS SO +20V
Output Current, logr: UDN-T180A. .. ... .. . ... 20mA
UDN-T183A . 3.25mA
UDN-TI84A. . 20 mA
UDN-TI86A. .. ... 1.0 mA
Power Dissipation, at 70°C, Pp........ ... ... .. 725 mW*
Operating Temperature Range, Ta. ... .........coo i, 0°C to +70°C
Storage Temperature Range, Ts. ... .................. ... ....... —65°C to +150°C

*Derate at the rate of 9.1 mW/°C above 70°C.

ELECTRICAL CHARACTERISTICS: T, = +25°C, Vi = -110V
' (unless otherwise specified)

Test| UDN-7180/83A UDN-7184A UDN-7186A
Characteristic Symbol Test Conditions Fig. | Min. Typ. Max. [ Min. Typ. Max. | Min. Typ. Max, Units
Output ON Voltage Von | Allinputs at 4.5V 1 -100 —104 — -9 102 — -97 100 — |V
UDN-7183/84/86A All'inputs at 45V, Vkk = —70V 1 |- —66 - - -6 - |- -63 — |V
utput ON Voltage Von [ Alinputs at4 5V, —105 -108 - — - — — — - |V
UDN-7180A lon = l4mA : '
Output OFF Voitage[  Vorr | All inputsat 0.5V,
Reference Vg 2 76 84 - 7% 8 - % 8 — |V
Output Current lon | Allinputsat15V, Vkk = —110V, UDN-7183A only .
(lumITING) Test output held at —60 V 3A | 1475 1850 2450 | 910 1140 1520 | 440 550 725 nA
Qutput Current lon: | All'inputs at 0.5V, Vgx = =110V, : 4
(IsensEe) Test output held at —66 V 3B [-9 -120 —155 | —65 —85 —115] —50 —65 —90| wA
Input High Current v Testinputat 15V,
Other inputs at 0 V 4 |- 200 275 | — .20 215 ] — 200 275 A
Input Low Current [ Test input at 0.5V, One input
" | at4:5V, Other inputs.at 0.5V 5 |- 1 10 - 1 10 - 1 10 | A
Supply Current Ik | Allinputsat Qv 6 |- 15 15 - 125 15| - 125 175 wA
NOTES:

1. All voltage measurements are reft ed to pin 9 unless otherwise specified.
2. All voltage measurements made with 10M <, DVM or VTVM.
3. Recommended Vkk operating range: —85 to —110 V.

Due to the high input impedance of these devices, they are suscep-
table to static discharge damage sometimes associated with handling
and testing. Therefore, techniques similar to those used for handling
MOS devices should be employed. (See Page 5-2).
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SERIES UDN-7180A (Cont'd)

PARTIAL SCHEMATIC

Ry R2
(kQ) | (kQ)
7180 | 350 ° rr—-T-=---"-

INPUT OUTPUT 1

@

7183 | 350 25

| |
nee |40 | 00 | :
7186 | 620 | 80 |
| 68K |
GND l l
G- ! |
| |
200K : |
| |
| |
: I
700K | |
| |
27K |
|
I |
VKK | |
| |
| [

®

COMMON BIASING NETWORK LONE OF EIGHT DRIVERS 1

BURROLGHS
CDo0733CM

FOURS.  TEN MINUTES
) SET SET

]
Ts . 3
D5 2 [E
5]
- = g7 2k
5] = £ = [
O NI - KK
COUNT DKSP!:]
—aINHIBIT
AMERI CAN =
MAGNETICS A o
AM6612 7r
P
+ L
T E A nsess
“100v =

I 1
e T -wov 3
L DWa. No. A-975)

TYPICAL SIX-DIGIT CLOCK USING TYPE UDN-7183A
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SERIES ‘UDN-7180A (Cont'd)

e
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FIGURE 3B
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FIGURE 4
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Device Type Data  Applications Thermal | Device Type Data  Applications Thermal
TPP-1000 and 2000 4-81 - ULS-2083H 443 4B
ULN-2001 thru 2025A 42 1-2, 6, 35, 42 1B ULN-2086A ) 4-45 1E
ULN-2001 thru 2015R  4-2 3B TPQ-2221 thry 2484 483 _
ULS-2001 thru 2025H 411 ‘ 48 UDN-2580A 446 1A
ULS-2001 thru 2015R 411 3B UDN-2580R 446 3
ULN-2031 thru 2033A 4-22 76 1E ULN-2801 thru 2825A 4-50 1A
ULN-2031 thru 2033R 422 3B ULN-2801 thru 2815R 4-50 3A
ULS-2045H 424 48 ULS-2801 thru 2815R 4-60 3A
ULS-2045R 424 3B UDN-2841 thru 28468 4-71 1-36 2
ULN-2046A 4-24 i 1E TPQ-2906 and 2907 483 -
ULN-2046A-1 4-26 1E UDN-2956 and 2957A 477 7-36 1B
ULN-2047A 427 1E UDN-2956 and 2957R 4.77 38
ULN-2054A 4-28 1€ UDN-2981 thru 2984A 479 7.6, 39 1A
ULN-2061 and 2062M  4-31 7.2 1 UDN-2981 thru 2984R  4.79 3
ULN-2064 thru 20778 431 75, 32 2 TPP-3000 481 -
ULN-2081 and 2082A 4-42 76, 37 1E TPQ-3724 thru 3906 483 -
ULN-2083A 4-43 1E TPP-4000 4-81 -
ULN-2083A-1 4-45 1E TPQ-6001 thru 6700 4-83 , -

Device Type lour Vour Outputs.

UL( )-2001 thru 2005A/H/R 500 mA 50V Sink 7

UL( )-2011 thru 2015A7H/R 600 mA 50V Sink 7

UL( }-2021 thru 2025A/H - 500 mA 95V Sink 7

UL( )-2031 thru 2054A/H/R Transistor Arrays

ULN-2061M 1.75A 50V Source/Sink 2

ULN-2062M 1.75A 8V Source/Sink 2

ULN-2064/68/70B 1.75A 50V Sink 4

ULN-2067/69/71B 1.75 A 80V Sink 4

ULN-20748 1.75A 5V Source/Sink 4

ULN-20778 1.75A 80V Source/Sink 4

ULN-2081A : 200 mA 16V Sink 7

ULN-2082A 200 mA 16V Source 7

UL( »-2083 thru 2086A/H Transistor Arrays

UDN-2580A/R -500 mA =50 V - Source 8

UL( 2801 thru 2805A/H/R 500 mA 50V Sink 8

UL( )-2811 thru 2815A/H/R 600 mA 50V Sink 8

UL( »-2821 thru 2825A/H 500 mA 9%V Sink 8

UDN-2841 and 28428 —-1.75A =50V Sink 4

UDN-2843 and 28448 - —=1715A =50V . Source 4

UDN-2845 and 28468 +1.75A -50V Source/Sink 4

UDN-2956 and 2957A/R ~500 mA -80V Source 5

UDN-2981 and 2982A 500 mA 50V Source 8

UDN-2983 and 2984A 500 mA 80V Source 8

TPP— Darlington Transistor Arrays

TPQ— Transistor Arrays




SERIES ULN-2000A

SERIES ULN-2000A

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON TRANSISTOR ARRAYS

THESE high-voltage, ‘high-current Darlington ar-
rays are comprised of seven silicon NPN Darling-
ton pairs on a common monolithic substrate. All
units feature open collector outputs and integral
diodes for inductive load transient suppression. -Peak
inrush currents to 600 mA (Series ULN-2000A and
ULN-2020A)  or 750 mA (Series ULN-2010A) are
permissable, making them ideal for driving tungsten
filament lamp loads.

The Series ULN-2001A devices are general purpose
arrays which may be used with standard bipolar digital
logic using external current limiting, or with most
PMOS or CMOS directly. All are pinned with out-
puts opposite inputs to facilitate ease of circuit board
layout and are priced to compete directly with discrete
transistor alternatives.

The Series ULN-2002A was specifically designed for
use with 14 to 25 V PMOS devices. Each input has a
Zener diode and resistor in series to limit the input
current to a safe value in that application. The Zener
diode also means excellent noise immunity for these
devices.

The Series ULN-2003A has a 2.7 k @ series base re-
sistor to each Darlington pair, and thus allows opera-
tion directly with TTL or CMOS operating at a sup-
ply voltage of 5 V. These devices will handle nu-
merous interface needs — particularly those beyond the
capabilities of standard logic buffers.

The Series ULN-2004A features a 10.5k@ series
input resistor to permit their operation directly from
CMOS or PMOS outputs utilizing supply voltages of
6to 15 V. The required input current is below that of
the Series ULN-2003A while the required input volt-
age is less than that required by the Series ULN-2002A.

The Series ULN-2005A is especially designed for
use with standard and Schottky TTL where higher
output currents are required and loading of the logic
output is not a concern. These devices will sink a
minimum of 350 mA when driven from a ‘“‘totem

D¥G. NO. A-9594

pole” logic output. Typical voltage and current
levels for both the Series ULN-2003A and ULN-
2005A are shown in the graphs,

The Series ULN-2000A is the original high-voltage,
high-current Darlington array. The output transistors
are capable of sinking 500 mA and will sustain at
least 50 V in the OFF state. Outputs may be paral-

Device Type Number Designation

Veemax) = 50V 50V 9BV
cmax) = 500 mA 600 mA 500 mA
Type Number

Generel Purbese | uLn-2001a | uLN-2011A | ULN-2021A
MBS | uun-ao0za | uin-2oi2a | uin-20228
1L ohos | ULN-2003A | ULN-2013A | uLN-2023A
oMoS, Pos | ULN-2004A | ULN-2014A | ULN-2024n
High Qutpbt 1 w2084 | ULN-20158 | ULN-2025

Series ULN-2000A and ULN-2010A devices are also available (with
reduced package power capability) in industrial-grade hermetic
packages. To order, change the last letter of the part number from ‘A’
to'R’. Note that the high-voltage devices (BV =95 V) are not present-

ly available with this packaging option.
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SERIES ULN-2000A (Cont’d)
S S A T N Sy

leled for higher load current capability. The Series All Series ULN-2000A Darlington arrays are fur-
ULN-2010A devices are similar except that they will nished in a 16-pin dual in-line plastic package.
sink 600 mA. The Series ULN-2020A will sustain ‘ These devices can also be supplied in a hermetic dual
95 V in the OFF state. A table showing the specific in-line package for use in military and aerospace ap-
type numbers available for the various apphcatlons is plications (with a slightly reduced power handling
given on page 4-2. ) capacity).

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

Output Voltage, Vce (Series ULN-2000, 2010A) . .. ... oo o e 50V
(Series ULN-2020A). . ... .o oo T O SR 95V

Input Voltage, Vi (Series ULN-2002, 2003, 2004A) . . .. oo i e e e 0V
(Series ULN-2005A) . . . .o i e o 15V

Contmuous Collector Current, Ic (Series ULN-2000, 2020A). . ... ... ..o e 500 mA
(Series ULN-2010A) . ... oo 600 mA

Continuous Base Current, o ... ... .ooo o e 25 mA
Power Dissipation, Py (one Darlington pair) ... ... .. . . . 1.0W
(total package). ... ... o 2.0 W

Operating Ambient Temperature Range, Ta. ... ..o ottt e e, 0°C to +70°C
Storage Temperature Range, Ts............c..co i ol B N —55°C to +150°C

*Derate at the rate of 16.67 mW/°C above 25°C.

Under normal operating conditions, these devices will sustain 350 mA per output with Veesar = 1.6 V at 70°C with a pulse width of 20 ms and a duty cycle
of 349%. Other allowable combinations of output current, number of outputs conducting, and duty cycle are shown on page 4-8.

PARTIAL SCHEMATICS

— P ——oCOM —P—oCOM

DWG. No. A-9650 DWG. No. A-9651
DWG. NO. A-9535
Series ULN-2001A Series ULN-2002A Series ULN-2003A
* (each driver) - (each driver) (each driver)

—p—o COM

DWG. N0. A-98984A 6. NO. A-10,228
Series ULN-2004A Se_ries ULN-2005A
(each driver) (each driver)
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SERIES ULN-2000A (Cont’d)

SERIES ULN-2000A

"ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted)

Forward Voltage

Test | Applicable Limits
Characteristic | -Symbol | Fig. Devices Test Conditions Min. Typ. Max. ] Units
Output Leakage Current | lcex 1A All Vee = 50V, T, = 25°C —  — 50 | A
: ) Vee = 50V, T = 70°C —  — 100 } kA
1B | ULN-2002A | Vee = 50V, To = /0°C, Vi =60V | — — 500 | wA
ULN-2004A | Vee = 50V, To, = 70°C,Vin = 10V | — — 500 | wA
Collector-Emitter Veesan 2 lc = 100 mA, Ig = 250 uA — 09 11 \%
Saturation Voltage All lc = 200 mA, I = 350 uA — 11 13 v
lc = 350 mA, Iz = 500 uA — 1316 |V
Input Current Iintony 3 ULN-2002A | Vi = 17V — 082 125 mA
ULN-2003A | Vix = 3.85V — 093 135 mA
ULN-2004A | Vi = 5.0V — 035 05 mA
Vin = 12V — 10 145 | mA
ULN-2005A | Vv = 3.0V — 15 24 | mA
lintore) 4 All lc = 500 uA, To = 70°C 5 65 — uA
Input Voltage Viniony 5 ULN-2002A | Vee = 2.0V, lc = 300 mA - - 13 v
Vee = 2.0V, lc = 200 mA — = 24 |V
ULN-2003A | Vee = 2.0V, Ic = 250 mA - = 21 |V
Vee = 20V, Ic = 300 mA - = 30 |V
Vee = 20V, lc = 125mA — — 50 }vV
ULN-2004A | Vee = 2.0V, Ic = 200 mA — - 60 |V
Vee = 20V, Ic = 275 mA - = 10 |V
Vee = 20V, Ic = 350 mA - — 80 |V
) ULN-2005A" | Ve = 2.0V, Ic = 350 mA — - 24 v
D-C Forward Current hee 2 ULN-2001A | Vee = 2.0V, Ic = 350 mA 1000 — —
Transfer Ratio
Input Capacitance Cin - All — 15+ 25 pF
Turn-On Delay totn - All 0.5 E;, 0 0.5 Eqyy — 025 10 | us
Turn-Off Delay tent - All 0.5 E;, 10 0.5 Equ — 025 10 |us
Clamp Diode Ie 6 All Ve =50V, T,y =25°C - = 50 | uA
Leakage Current Ve =50V, T, = 70°C — — 100 | uA
Clamp Diode Ve 7 All l¢ = 350 mA — 17 20 |V
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SERIES ULN-2000A (Cont’d)

SERIES ULN-2010A

ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted)

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ.  Max.] Units
Output Leakage Current | lcex 1A All Vee = 50V, To = 25°C — — 50 | kA
Vee = 50V, To, = 70°C —  — 100 | wA
1B | ULN-2012A | Vee =50V, To =70°C; V=60V | — — 500 | wA
ULN-2014A | Vee = 50V, To = 70°C, V= 1.0V | —  — 500 | wA
Collector-Emitter Veesan 2 All le = 200 mA, lg = 350 wA - 11 13 v
Saturation Voltage lc = 350 mA, Ig = 500 uA ~ 13 16 v
lc = 500 mA, I; = 600 uA 1 - 17 191V
Input Current Iinion) 3 ULN-2012A | Vi = 17V — 08 125| mA
ULN-2013A | Viu = 385V — 093 1351 mA
ULN-2014A | Vi = 5.0V — 035 05 mA
Vi = 12V — 10 145 ] mA
ULN-2015A | Vi = 3.0V ' — 15 24 mA
Iingorr) 4 All lc = 500 uA, To = 70°C 5 6  — uh
Input Voltage Viniony 5 ULN-2012A | Ve = 2.0V, Ic = 500 mA - - 1 v
ULN-2013A | Ve = 20V, Ic = 250mA - = 27 v
Vee = 2.0V, Ic = 300 mA - = 30 v
Vee = 20V, Ic = 500 mA - - 35 |V
ULN-2014A | Ve = 20V, Ic = 275 mA - = 101V
Vee = 20V, Ic = 350 mA - — 80 |V
Vee = 20V, Ic = 500 mA - — 95 |V
ULN-2015A | Vee = 2.0V, Ic = 500 mA - = 26|V
D-C Forward Current Nee 2 ULN-2011A | Vee = 20V, Ic = 350 mA 1000 — —
Transfer Ratio Vee =20V, Ic = 500 mA MW — - i
Input Capacitance Cin - All — 15 2% pF
Turn-On Delay town - All 0.5 i, t0 0.5 Eous — 025 10 us
Turn-0ff Delay tone - All 0.5 E,1005 E.y — 025 10 us
Clamp Diode [ 6 All Ve =50V, T, =25C - - 50 | wA
Leakage Current Ve =50V, T, =70°C . —  — 100 | wA
Clamp Diode Ve 7 All lg = 350 mA — 17 20 |V
Forward Voltage : I¢ = 500 mA — 21 25 |V
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SERIES ULN-2000A (cont'd)

SERIES ULN-2020A

ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted)

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max.] Units
Output Leakage Current | lcex 1A All Vee =95V, Ta = 25°C - = 50 | wA
Vee = 95V, To = 70°C —  — 100 | xA
1B | ULN-2022A | Vg = 95V, Ta = 70°C, V=60V | — — 500 | »A
ULN-2024A | Ve = 95V, To = 70°C, Vi = 10V | — — 500 | pA
Collector-Emitter Versan | 2 All le = 100 mA, lg = 250 uA — 09 11 |V
Saturation Voltage le = 200 mA, I = 350 uA — 11 13 \
lc = 350 mA, Iz = 500 uA — 13 16 |V
Input Current linony 3 ULN-2022A | V=17V — 082 125 | mA
ULN-2023A | Vin = 3.85V — 093 135 | mA
ULN-2024A | Vi = 5.0V — 035 05 | mA
Vin = 12V — 10 145 | mA
ULN-2025A | Viw = 3.0V — 15 24 | mA
IinoFe) 4 All lc = 500 uA, To = 70°C 5 6 — uA
Input Voltage VinioN) 5 ULN-2022A | Ve = 2.0V, Ic = 300 mA - - 13 v
ULN-2023A | Vee = 20V, Ic = 200 mA — - 24 |V
Vee = 20V, lc = 250 mA - = 21 |V
Vee = 20V, Ic = 300 mA — - 30 |V
ULN-2024A | Vee = 2.0V, Ic = 125mA —  — 50 |V
Vee = 20V, Ic = 200 mA — — 60 |V
Vee = 20V, Ic = 275 mA — — 10 v
Vee = 20V, Ic = 350 mA - — 80 |V
: ULN-2025A | Ve = 20V, Ic = 350 mA — = 24 |V
D-C Forward Current [ 2 ULN-2021A | Ve = 20V, lc = 350 mA 1000 — —
Transfer Ratio
Input Capacitance Cin - All — 15 25 pF
Turn-On Delay [ - All 05E,1t005E,, — 025 10 |ws
Turn-Off Delay tone - All 0.5 E;, t0 0.5 E,, — 025 10 |ws
Clamp Diode [ 6 All Ve=95V, Tx = 25°C T — 5 | uA
Leakage Current Ve=95V, T, = 70°C —  — 100 |wA
Clamp Diode Ve 7 All le = 350 mA — 1.7 20 \%
Forward Voltage
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SERIES ULN-2000A (Cont’d)
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SERIES ULN-2000A (Cont'd)
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INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE
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SERIES QLN.-zmA (Cont'd)

TYPICAL APPLICATIONS
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SERIES ULS-2000H and ULS-2000R

SERIES ULS-2000H and ULS-2000R
HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON TRANSISTOR ARRAYS

FEATURES

o TTL, DTL, PMOS, or CMOS Compatible Inputs
® Peak Output Current to 600 mA

® Transient Protected Outputs

® Side-Brazed Hermetic Package, or

® Cer-DIP Package

o High-Reliability Screening Available

® Wide Operating Temperature Ranges

COMPRISED of seven silicon NPN Darlington
power drivers on a common monolithic sub-
strate, the Series ULS-2000H and ULS-2000R ar-
rays are ideally suited for driving relays, solenoids,
lamps, and other devices with up to 3.0 A output
current per package. The side-brazed,
hermetically-sealed Series ULS-2000H devices are
rated for operation over the temperature range of
—55°C to +125°C, recommending them for military
and aerospace applications. The Cer-DIP, industrial
grade hermetic Series ULS-2000R devices are rated
for use over the operating temperature range of
—40°C to +85°C, allowing their use in commercial
and industrial applications where severe environ-
ments may be encountered.

The twenty-five integrated circuits listed in this
engineering bulletin permit the circuit designer to
select the optimum device for his application. There
are 2 packages, 5 input characteristics, 2 output
voltages, and 2 output currents covered by the list-
ings. The appropriate part for use in specific applica-
tions can be determined from the Device Type
Number Designation chart. Note that the high-
voltage devices (BV =95 V) are available in the
Series ULS-2000H only. All units feature open col-
lector outputs and integral diodes for inductive load
transient suppression.

4-11

v = 50V 50V 9BV
e = | 500ma | 600mA | 500mA
Type Number
‘| General Purpose v
PMOS, CMOS ULS-2001*| ULS-2011*| ULS-2021H
14 - 25V
PMOS ULS-2002*| ULS-2012* | ULS-2022H
5V
TIL, CMOS ULS-2003* ULS-2013* | ULS-2023H
6-15V
CMOS, PMOS ULS-2004*|  ULS-2014* | ULS-2024H
High Output
L ULS-2005*| ULS-2015* | ULS-2025H

O¥G. NO. A-9594

. All Series ULS-2000H arrays are furnished in a
16-pin side-brazed dual in-line hermetic package
which conforms to the dimensional requirements of
Military Specification MIL-M-38510 and meets the
processing and environmental requirements of Mili-
tary Standard MIL-STD-883, Methods 5004 and

5005. Series ULS-2000H arrays with high- .

reliability screening are described on page 4-21.

Device Type Number Designation

*Complete part number incliudes a final letter to indicate package. H = hermetic
dual in-line, R = ceramic dual in-line.




SERIES ULS-2000H and ULS-2000R (Cont'd)
L

ABSOLUTE MAXIMUM RATINGS

Output Voltage, V¢ (Series ULS-2000, 10%) ...... ... ... .. ..cvvniiin.... 50V
(Series ULS-2020H) ............ ...l 95V

Input Voltage, V,, (Series ULS-2002, 03, 04*) ................cviini.n. 30V
(Series ULS-2005%) . ... i 15V

Peak Output Current, lyy; (Series ULS-2000*, 20H) ...................... 500 mA
(Series ULS-2010%) .......... ... ...t 600 mA

Ground Terminal Cument, lgyp .o oo o oo 30A
Continuous Input Current, by .. ... i 25mA
Power Dissipation, P, (one Darlington pair) ............................. 1.0W
(total package) ..................... See Graph, p 418

Operating Temperature Range, T, (‘H" package) ................ —55°C to +125°C
(‘R" package) ................. —40°C to +85°C

Storage Temperature Range, Tg ........................... —65°C to +150°C

PARTIAL SCHEMATICS

Series ULS-2001* Series ULS-2002* . Series ULS-2003*
(each driver) (each driver) (each driver)
— B—oCOM

DWG. WO, A-98984 N 6. N0 A-10. 229
Series ULS-2004* Series ULS-2005*
(each driver) (each driver)

*Complete part number includes a final letter to indicate package. H = hermetic dual in-line, R = ceramic dual in-line.
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- SERIES ULS-2000H and ULS-2000R

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

SERIES ULS-2000H and ULS-2000R (Cont'd)

Voltage

I = 350 mA

; Applicable Test Conditions Limits
Characteristic Symbol|  Devices Temp. Fig.{ Min Typ. Max.
Output Leakage Current | lgy All Ve = 50V Al — — 10
: ) ) ~ULS-2002* 1 Ve =50V, Vy=6V Bl — — 500
) ULS-2004* Vee =50V, Vy =1V ] 1B — — 500
| Collector-Emitter Veesan Al Min. I, =350mA, I = 850uA] 2 | — 1.6 1.8
Saturation Voltage I, =200mA, I = 550 Al 2 | — 1.3 1.5
“lo=100mA I = 350uA] 2 | — 1.1 13
lc =350mA I =500uA] 2 | — 125 16
+25°C | I, =200mA, Iy = 350A] 2 | — 11 13
i Ic=100mA 1 = 250 Al 2 | — 0.9 I1
Max. I, =350mA Iy = 500uAl 2 | — 16 18
Ic=200mA, Iy = 350uA] 2 | — I3 15
) Il =100mA Ig =250 Al 2 | — 1.1 13
Input Current [ ULS-2002* V=17V 3 575 850 1300
ULS-2003* Vy = 385V 3 675 930 1350
ULS-2004* Vi =5V 3 250 350 500
3 Vy = 12V 3 750 1000 1450
ULS-2005* Vi =3V 3 |1150 1500 2400
. Inorss Al Max. lc = 500 A : 4 25 50 —
Input Voltage Vivon ULS-2002* Min. Ve = 2V, I, = 300 mA 5 1 — — 18
Max. | Vi =2V, I =300mA 5 | — _— 13
ULS-2003* |  Min. Ve =2V, I, =200mA 51 — — 33
Ve =2V, I = 250 mA 5 1 — — 3.6
! Vee =2V, I, = 300 mA 5 1 — — 3.9
Max. Vee =2V, I; = 200 mA 5 | — — 24
Ve = 2V, I; = 250 mA 5 | — —_ 2.7
Vee = 2V, I, = 300 mA 5 | — — 3.0
ULS-2004* ~| - Min. Ve =2V, I; = 125mA 5 1 — - 6.0
Ve =2V, I = 200 mA 5 1 — — 8.0
Ve =2V, =275mA 5 | — —_ 10
Vee =2V, I; = 350 mA 5 | — — 12
Max. Ve =2V, I, = 125mA 5 | — — 5.0
Ve = 2V, I; = 200 mA 5 — — 6.0
Ve =2V, I, = 275mA 51 — — 7.0
Ve =2V, I; = 350 mA 5 | — — 8.0
ULS-2005* Min, Ve =2V, 1 = 350 mA 5 | — — 3.0
] . Max. Ve =2V, I, = 350 mA 5 | — — 2.4
D-C Forward Current hee ULS-2001* Min. Vee =2V, I; = 350 mA 2 500 — — —
Transfer Ratio 514 +25°C | Ve =2V, Io = 350 mA 2 | 1000 — — —
Input Capacitance Cw Al +25°C ) L —_— - 15 25 pF
Turn-On Delay Loy Al +25°C 1 05E, to 0.5, — | — 250 1000 ns
Turn-Off Delay o All +25°C | 0.5E;,t00.5E,, — | — 250 1000 ns
Clamp Diode Leakage [N Al Ve =50V 6 — — 50 A
Current
Clamp Diode Forward Vi All Ji —_ 1.7 2.0 v

*Complete part number includes a final letter to indicate package. H = hermetic dual in-line, R = ceramic dual in-line.
Note 1: All limits stated apply to the complete Darlington series. except as specified for a single. device type.
Note 2: The lirp current limit guarantees against partial turn-on of the output.

Note 3: The Vyyon) voltage limit guarantees a minimum output sink current per.the specified test conditions.
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SERIES ULS-2000H and ULS-2000R (Cont‘d)
S

SERIES ULS-2010H and ULS-2010R

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

| Applicable Test Conditions Limits
Characteristic Symbol | . Devices Temp. ! Fig. [Min.-  'Typ. Max. Units
Output Leakage Current | logy © Al Vee = 50V : W] — — 100 #A
-ULS-2012% Ve =50V, Vy =6V B| — — 500 A
. ULS-2014* Vee =50V, Vy =1V B — — 500 uA
Collector-Emitter Versn Al Min. Ilc = 500mA, I; = 1100 wA] 2 — 1.8 2.1 v
Saturation Voltage e =350mA, I; = 850uA] 2 — 16 18 v
g =200mA Iy = 550uAl 2 | — 13 1.5 v
Il =500mA, I = 600uAl 2 | — L7 19 v
+25°C | lo=350mA I = 500uA]|2 | — 1.25 16 v
I =200mA Ig = 350uA|2 | — 1.1 13 v
Max. Ic=500mA I; = 600uAf 2 | — 1.8 2.1 v
I =350mA Ig = 500uA] 2 | — 16 18 v
. l;=200mA I = 350uAf2 | — 1.3 15 v
Input Current fvom ULS-2012* Vo = 17V 3 575 850 1300 A
ULS-2013* Vy = 3.85V 3| 675 930 1350 uA
ULS-2014* Vp =5V 3 250 350 500 A
Vy = 12V 3 750 1000 . 1450 uA
ULS-2015* Vy =3V 3 |1150 1500 2400 uA
Inorpy Al Max. lo = 500 uA - [] 25 50 — uA
Input Voltage Vinon ULS-2012* | Min. Vee =2V, I, = 500 mA 5] — —_ 23.5 ]
Max. Ve = 2V, I; = 500 mA 5 | — — 17 v
ULS-2013* [ Min. Ve = 2V, I; = 250 mA 5 | — — 3.6 v
Vee = 2V, I; = 300 mA 5 | — — 3.9 v
Vee = 2V, I, = 500 mA 5 | — — 6.0 v
Max. Ve = 2V, I; = 250 mA 5 | — — 2.7 v
Vee =2V, I, = 300 mA 5 | — — 3.0 v
Ve = 2V, I; = 500 mA 5 | — — 3.5 v
ULS-2014* Min. | Vo =2V, I = 275mA 5 | — — 10 v
Ve = 2V, I; = 350 mA 5 | — — 12 v
Vee = 2V, I; = 500 mA 5 | — — 17 v
Max. | Ve =2V, lg = 2/5mA 5 | — — 7.0 v
Ve = 2V, 1. =350 mA 5 | — — 8.0 v
Ve = 2V, I, = 500 mA 5 | — — 9.5 v
ULS-2015* Min. Ve = 2V, I; = 350 mA 5 | — — 3.0 v
Ve =2V, I, = 500 mA 5 | — — 35 v
Max. Ve = 2V, I, = 350 mA 5 | — — 24 v
} e = 2V, I =500 mA 5 | — — 2.6 vV
D-C Forward Current he ULS-2011* | - Min. | Vi =2V, g = 500 mA 2 | 450 — — —
Transfer Ratio +25°C-| Vg = 2V, 1, = 500 mA 2 900 —_ — —
Input Capacitance Cy Al +25°C | — | — 15 25 pF
Turn-On Delay [ All +25°C | 05E,t005E, — | — 250 1000 ns
| Tum-0ff Delay [ Al +25°C | 0.5°E, to 0.5 Ey — | — 250 1000 | ns
Clamp Diode Leakage Iy All Ve =50V : 6 — — 50 A
Current :
Clamp Diode Forward A Al lr = 350 mA. 7 — 1.7 2.0 v
Voltage I = 500 mA 7 — — 25 v

*Complete part number includes a final letter to indicate package. H = hermetic dual in-line, R = ceramic dual in-line.
Note 1: All limits stated apply to the complete Darlington series except as specified for a single device type.

Note 2: The liger) Current limit guarantees against partial turn-on of the output.

Note 3: The Vyow) voltage limit guarantees a minimum output sink current per the specified test conditions.
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SERIES ULS-2000H and ULS-2000R (Cont'd)
L

SERIES ULS-2020H

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

Applicable Test Conditions Limits
Characteristic Symbol |  Devices Temp. Fig.| Min. Typ. Max.
Output Leakage Current | g All Ve =95V Al — — 100
ULS-2022H Ve = 9V, Vy =6V B — — 500
ULS-2024H Ve =95V, Vy =1V 1B| — — 500
Collector-Emitter Veesan All Min. lc=350mA I; =80uA | 2 | — 1.6 1.8
Saturation Voltage I =200mA I, =550uA | 2 | — 13 1.5
I, =100mA, I; =350uA | 2 | — 1.1 13
lc=350mA, I =500uA | 2 | — 1.25 16
+25°C| I;=200mA, Iy =350uA | 2 | — 11 13
I =100mA Iy =250uA | 2 | — 0.9 11
Max. Ic=350mA T, =500uh [ 2 | — 16 1.8
Il =200mA, I =350mA | 2 | — 1.3 15
lc=100mA, Ig = 250uA | 2 | — 1.1 1.3
Input Current Inom ULS-2022H Vo =17V 3 575 850 1300
ULS-2023H Vy = 3.85V 3 6/5 930 1350
ULS-2024H Vi = 5V 3 250 350 500
Vy = 12V 3 750 1000 1450
ULS-2025H Vy =3V 3 | 1150 - 1500 2400
o | Al Max. I, = 500 A 4 25 50 —
Input Voltage Vinon ULS-2022H Min. Ve =2V, 1, = 300 mA 5 — — 18
Max. Vee =2V, I, =300mA 51 — — 13
ULS-2023H Min. Ve = 2V, |, = 200 mA 5 | — — 3.3
Ve =2V, I, = 250 mA 5 | — — 3.6
Vee =2V, I, = 300 mA 5 | — — 39
Max. Ve = 2V, I; = 200 mA 5 | — — 24
Vee = 2V, I; = 250 mA 5 | — — 2.7
Vee =2V, I; = 300 mA 5 1 — — 3.0
ULS-2024H Min. Ve =2V, I; = 125mA 5 T — — 6.0
Ve =2V, I, = 200 mA 5 | — — 8.0
Ve =2V, I; = 275mA 5 | — — 10
Ve =2V, I, = 350 mA 5 | — — 12
Max. Ve =2V, I, = 125 mA 51 — — 5.0
Vee =2V, 1; =200 mA 5 — — 6.0
Ve =2V, I; = 275mA 51 — — 7.0
5 Vee =2V, I; = 350 mA 5 | — — 8.0
ULS-2025H Min. Ve = 2V, I; = 350 mA 5 | — — 3.0
5 Max. ch = ZV, |c = 350 mA 5 — - 24
D-C Forward Current hee ULS-2021H Min. Ve =2V, I; = 350 mA 2 500 — —
Transfer Ratio +25°C | Ve =2V, I, = 350 mA 2 11000 — —
Input Capacitance Ci Al +25°C — | — 15 25
Turn-On Delay oy All +25°C | 0.5 Ej t0 0.5 E,y — | — 250 1000
Turn-Off Delay ™ Al +25°C | 0.5E;to 0.5 E,, — | — 250 1000
Clamp Diode Leakage I All Ve = 95V 6 —_ —_— 50
Current
Clamp Diode Forward Vi All Ir = 350 mA ‘ 7 — 1.7 2.0 v
Voltage :

Note 1: All limits stated apply to the complete Darlington series except as specified for a single device type.
Note 2: The liyorr current limit guarantees against partial turn-on of the output.
Note 3: The Viyoy) Voltage limit guarantees a minimum output sink current per the specified test conditions.
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SERIES ULS-2000H and ULS-2000R (Cont'd)
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SERIES ULS-2000H and ULS-2000R (Cont'd)
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PEAR COLLECTCR CURRENT IN mA AT -50°C

SERIES ULS-2000H and ULS-2000R (Cont'd)
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SERIES ULS-2000H and ULS-2000R (Cont'd)
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SERIES ULS-2000H and ULS-2000R (Cont'd)
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SERIES ULS-2000H and ULS-2000R (Cont'd)
e e e .. "]
HERMETICALLY-SEALED
DARLINGTON TRANSISTOR ARRAYS WITH MIL-STD-883
HIGH-RELIABILITY SCREENING

Hermetically-sealed Darlington arrays with high-reliability screening can be ordered by adding the suffix
““MIL"’ to the part number, for example, ULS-2001H-MIL. If marking with the customers part number is
necessary in place of the Sprague Electric part number, this must be stated on the purchase order with the
marking desired.

Table | — 100% Production Screen Tests (All Hermetic Parts)
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.1 thru 3.1.6

MIL-STD-883
Screen Test Method Conditions
Internal Visual 2010, Cond. B —
Stabilization Bake 1008, Cond. C 150°C, 24 Hours
Thermal Shock 1011, Cond. A 0 to 100°C, 15 Cycles
Constant Acceleration 2001, Cond. E 30,000 G's, Y1 Plane
Fine Seal 1014, Cond. A 5 x 107 Maximum
Gross Seal 1014, Cond. C —
Electrical — Per specification
Marking — Sprague or customer part number, date code, lot

identification, index point

Table I — 100% High-Reliability Screening (“MIL" Suffix Parts Only) n
MIL-STD-883, Method 5004, Class B, Paragraphs 3.1.9 thru 3.1.15 and 3.1.18

MIL-STD-883
Screen Test Method Conditions
Interim Electrical 5005, Gp A, Subgp 1 25°C per specification
Burn-In 1015, Cond. A 125°C, 160 Hours
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 5005, Gp A, Subgp 4, 7 & 9 25°C per specification
Fine Seal 1014, Cond. A 5x 107 Maximum
Gross Seal 1014, Cond. C —
External Visual 2009 —
Table lll — High-Reliability Qualification and Quality Conformance Inspection

MIL-STD-883, Method 5004, Class B, Paragraph 3.1.17

MIL-STD-883
Test Test Method Description
Group A Subgp. 1-4,7 & 9 5005, Table | Each production lot
Group B 5005, Table Il Each production lot
Group C 5005, Table ll End points, Gp. A, Subgp. 1, every 90 days
Group D 5005, Table IV End points, Gp. A, Subgp. 1, every 6 months
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ULN-2031A, ULN-2032A, AND ULN-2033A

TYPE ULN-2031A, ULN-2032A, AND ULN-2033A
HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

PRAGUE TYPE ULN-2031A, ULN-2032A, and

ULN-2033A High-Current Darlington Transis-
tor Arrays are comprised of seven silicon Darling-
ton pairs on a common monolithic substrate. The
Type ULN-2031A consists of 14 NPN transistors
connected to form seven Darlington pairs with NPN
action. The Type ULN-2032A (hg = 500 min.) and
the Type ULN-2033A (hg =50 min.) consist of
seven NPN and seven PNP transistors connected to
form seven Darlington pairs with PNP action. All
devices feature a common emitter configuration.

These devices are especially suited for interfacing
between MOS, TTL, or DTL outputs and 7-segment
LED or tungsten filament indicators. Peak inrush
currents to 100mA are allowable. They are also
ideal for a variety of other driver applications such

as relay control and thyristor firing. ULN-2031A ULN-2032A
Type ULN-2031A, ULN-2032A, and ULN-2033A ULN-2033A

transistor arrays are housed in 16-lead DIP plastic

packages which include a separate substrate connect-

ion for maximum circuit design flexibility.

WG, No. A.9201

ABSOLUTE MAXIMUM RATINGS at 25 C Free-Air Temperature
(unless otherwise noted)

Power Dissipation (any one Darlington pair). . ..... ... .. .. i 500mwW
(total package). . ... ... oo 750mW
Derating Factor ADOVE 25 C. ..o o o e 6.6/mW/°C
Ambient Temperature Range (operating), Ta.........oooiii i 0Cto+85C
Storage Temperature Range, Ts. ... ... ... . oo i —55Cto+4125C
Individual Darlington Pair Ratings:
Collector-to-Emitter VORAZE, Vero. ... ... oo e 16V
Collector-10-Base VOIAe, Veo. . oo oot 40v
Collector-to-Substrate VOItAge, Vio. . ... oot e a0v
Emitter-to-Base Voltage, Veso
Type ULN-203L A . o 5V
Type ULN-2032A and ULN-2033A. . ... oo e e 40v
Continuous Collector Current, Ic. .. ... o i 80mA
Continuous Base Current, lg.......ooo oo e 5mA
NOTE:

The substrate must be connected to a voltage which is more negative than any collector or base voltage so as to maintain isolation between
transistors, and to provide normal transistor action.

These devices are also available in industrial-grade hermetic
packages with reduced package power capability. To order, change
the last letter of the part number from 'A’ to 'R’.
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ULN-2031A, ULN-2032A, AND ULN-2033A (Cont’d)
]

ELECTRICAL CHARACTERISTICS AT 25C

Limits
Characteristic Symbol Test Conditions Min. Typ.  Max. Units
Collector-Base Breakdown Voltage BVcso lc = 500uA 40 — - vV
Collector-Substrate Breakdown Voltage | BVqo lc = 500uA 40 — — v
Collector-Emitter Breakdown Voltage BVcro lc = 1lmA 16 — — v
Emitter-Base Breakdown Voltage BViso lg = 500uA
Type ULN-2031A 5 — — v
Type ULN-2032A and ULN-2033A 40 — e Y
D-C Forward Current Transfer Ratio hee Vee = 2V, lc = 20mA
Type ULN-2031A and ULN-2032A 500 — -
Type ULN-2033A 50 — 500 —
Base-Emitter Saturation Voltage Vaesan lc = 20mA, I3 = 500uA
Type ULN-2031A - — 2 v
Type ULN-2032A and ULN-2033A - _ 1 Vv
Collector-Emitter Saturation Voltage Vegsan
Type ULN-2031A and ULN-2032A le = 20mA, I = 40uA — - 1.2 v
: : lc = 80mA, Iy = ImA - - 1.5 v
Type ULN-2033A lc = 20mA, Ig = 400uA | — — 1.2 v
|c = 80mA, IB = 2mA — — 1.5 V
Collector Cutoff Current lceo Vee = 8V — - 100 uA
ICBO Vcs = IOV - —_ 10 ,uA
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UIS-204SH" AND ULN-2046A

TYPE ULS-2045H AND ULN-2046A TRANSISTOR ARRAYS
(Three Isolated Transistors and One Differential Amplifier)

THE ULS-2045H and ULN-2046A are general-

purpose transistor arrays each consisting of five
silicon N-P-N transistors on a single monolithic chip.
Two transistors are internally connected to form a
differential pair. Integrated circuit construction pro-
vides close electrical and thermal matching between
each transistor.

These arrays are well-suited for a wide range of ap-
plications such as: d-c to VHF signal processing
systems; temperature-compensated amplifiers;
custom designed differential amplifiers and discrete
transistors in conventional circuits.

Three package configurations are available. Type
ULS-2045H is supplied in a hermetic 14-lead dual in-
line ceramic package and is rated for operation over
the military temperature range of -55°C to The ULS-2045H transistor array is also available
+125°C. Type ULN-2046A is electrically identical to  in an industrial-grade hermetic package for operation
the ULS-2045H but is supplied in a dual in-line  over the temperature range of —40°C to +85°C. To
plastic package rated for 0°C to +85°C ambients. order, change the ‘H’ in the part number to ‘R’.

ABSOLUTE MAXIMUM RATINGS at 25C Free-Air Temperature
(unless otherwise noted)

ULS-2045H ULN-2046A
EACH TOTAL EACH TOTAL

Power Dissipation: TRANSISTOR | PACKAGE [TRANSISTOR | PACKAGE UNITS

Tato+55°C. ... ... 300 750 mW

Tato +75°C . ... 300 750 - - mW
Derating Factor:

Ta>4+55°C. ... - - - 6.67 mW/°C

Ta>475°C. ... — 8 — — mW /°C
Collector-Base Voltage, V(BRICBO - - -+« s v vttt e e e e e e e e e e 30V
Collector-Emitter Voltage, VIBRICED - - - « -« o vt e e e e e 20V
Collector-Substrate Voltage, Vigrjcio (See note 2) ... ... e 20v
Emitter-Base Yoltage, V(BRIEBO - - -+« o o oottt et e e e e e 3%
Collector Current, L . .. ... 50mA
Operating Temperature Range, Tyu:

Type ULS-2045H . . . . —55°C to +125°C

Type ULN-2046A. . . 0°C to +85°C
Storage Temperature Range, tig .. ... ... . o e —65°C to +150°C
Notes:

1. The maximum ratings are limiting absolute vaiues above which the serviceability may be impaired from the viewpoint of life or satisfactory per-
formance. The breakdown voltages may be far above the maximum voltage ratings. To avoid permanent damage to the transistor, do not
attempt to measure these characteristics above the maximum ratings.

2. Pin 13 is connected to the substrate. This terminal must be tied to the most negative point in the external circuit to maintain isolation between
transistors and to provide for normal transistor action.
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ULS-2045H AND ULN-2046A (Cont’d)
.

N

k™
STATIC ELECTRICAL CHARACTERISTICS at T, = 25C

Limits
Characteristic Symbol Test Conditions Min, Typ. Max. Units
Collector-Base Breakdown Voltage g V(8R)CBO Ilc=10uA, =0 20 60 \Z
Collector-Emitter Breakdown Voltage V(BRICEO Ic=ImA, Ig=0 15 24 \'
Collector-Substrate Breakdown Voltage M) Ic=10uA, Ici=0 20 60 v
Emitter-Base Breakdown Voltage V(8RIEBO le=10uA,Ic=0 5 7 v
Collector Cutoff Current Icso Vep=10V, lg=0 40 nA
Iceo Vee=10V, I3=0 0.5 nA
Static Forward Current heg lc=10uA, V=3V 54 . —_
Transfer Ratio . Ilc=1mA, Vce=3V 40 100 —
! ’ Ic=10mA, Vce=3V 100 —
Collector-Emitter Saturation ) VCE(SAT) Ic=10mA, lg=1mA 0.23 v
Voltage ;
Base-Emitter Voltage / VBE lg=1mA, Vce=3V 0715 v
: ‘ IE= 10mA, VcE=23V 0.800 v
Input Offset Current for ‘hoi-ho2, lc=1mA, Vcg=3V 0.3 2 uA
Matched Pair Q1 and Q2
Magnitude of,Input Offset VBE1-VBE2 lc=1mA, Vce=3V 0.45 5 mV.
Voltage for Differential Pair !
Magnitude of Input Offset VBE3-VBE4 Ic=1mA, Vcg=3V | 0.45 5 mV.
Voltage for Isolated Transistors ' VBE4-VBES Ic=1mA, Vcg=3V 0.45 5 mVY
ST VBes-Vaea lc=1mA, Vcg=3V 0.45 5 mV
Temperature Coefficient of -~ AVBE fc=1mA, Vce=3V —1.9 mV/°C
Base-Emitter Voltage AT .
Temperature Coefficient _A_\_’]_c Ic=1mA, Vce=3V 1.1 uV./°C
Magnitude of Input-Offset Voltage AT
DYNAMIC ELECTRICAL CHARACTERISTICS at T, = 25C
Limits
Characteristic Symbol Test C:)ndivions Min, Typ. Max. Units
Small-Signal Common-Emitter hfe Ic=1mA, Vce=3V, f=1KHz 110 —_
Forward Current Transfer Ratio .
Small-Signal Common-Emitter hie Ic=1mA, Vcg=3V, f=1KHz 3.5 KQ
Short-Circuit Input Impedance
Small-Signal Common-Emitter hoe Ic=1mA, Vcg=3V, f=1KHz 15.6 umho
Open-Circuit Output Impedance
Small-Signal Common-Emitter hre Ic=1mA, Vce=3V, f=1KHz 1.8 x' 104 —
Open-Circuit Reverse
Voltage-Transfer Ratio
Gain-Bandwidth Product fr Ic =3mA, Vcg=3V 300 550 MHz
Emitter-to-Base Capacitance Ces Veg =3V, lg=0, f= 1MHz 0.6 pF
Collector-to-Base Capacitance Cce Ve =3V,Ic=0, {=1MHz 0.6 pF
Collector-to-Substrate Cci Ves=3V,lc=0, f=1MHz 2.8 pF
Capacitance }
Noise Figure N.F. lc=100uA, Vce=3V, Rg=1KQ2 3.25 dB
f=1KHz, BW = 15.7KHz
Note:

Characteristics apply for each transistor unless otherwise specified.
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ULN-2046A-1

ULN-2046A-1 TRANSISTOR ARRAY

The ULN-2046A-1 general-purpose transistor array
consists of five silicon NPN transistors, two -of which
are connected as a differential amplifier. The mopo-
lithic construction provides close electrical and ther-
mal matching between all transistors.

Except as shown in the following electrical charac-
teristics, the ULN-2046A-1 transistor array is identical

to the ULN-2046A.

Limits

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Collector-Base Breakdown Voltage BVcso le = 10 kA, g = 40 60 — V
Collector-Emitter Breakdown Voltage BVceo lc=1mA, lg=10 30 — — v
Collector-Substrate Breakdown Voltage BVeio le=10uA, Ig =10 40 60 — vV
Collector Cutoff Current leso Ve =10V, I =0 — — 100 nA

s ICEQ VCE = 10 V, IB = 0 — — 50 /.LA

Static Forward Current hee le=1mA, Ve =3V 30 100 -
Transfer Ratio ’

NOTE: Pin 13 is connected to the substrate. This terminal must be tied to the most negative point in the external circuit to maintain isolation between

transistors and to provide for normal transistor action.
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P ' ULN-2047A

TYPE ULN-2047A TRANSISTOR ARRAY
(Three Differential Amplifiers)

THE ULN-2047A is a silicon NPN multiple transis-
tor array comprising three independent differential
"~ amplifiers. 1t is specifically intended for use in switch-
ing applications such as electronic organ keyboards.
All base leads are brought out on one side of the 16-
lead plastic dual in-line package to simplify printed
wiring board layout. A separate substrate connection
permits maximum circuit design flexibility.

The Type ULN-2047A Transistor Array is supplied
in a 16-pin dual in-line plastic package.

DWG. NG 7A-10,23)

ABSOLUTE MAXIMUM RATINGS at 25°C Free-Air Temperature

Power Dissipation, Py (any one transistor)............................ 300 mW

(total package)...................... i, 750 mw*
Operating Temperature Range, Ta.....o.covniivin i iiiiininnn.. 0°C to +-85°C
Storage Temperature Range, Ts...... e R —55°C to 4-150°C

*Derate at the rate of 6.67 mW/°C above 25°C.

ELECTRICAL CHARACTERISTICS at 25°C Free-Air Temperature
Collector-Emitter Breakdown Voltage, BVceo (note 1)

At le = DMA. e 30V Min.
Emitter Cutoff Current leso (note 2) .

at Vg = 5V R It NP 100 nA Max.
Collector Cutoff Current lces (note 1) :

atVee = 25 V. 100 nA Max.

D-C Forward Current Transfer Ratio, hee (note 1)

atVee =2V, le=01mA ... 30 Min.
atVee =2V, le=10mA ... 75 Min.
Differential Input Offset Voltage, Vio (note 1)

at V;E =2V, la=lca=1MmA . .. .o 5 mV Max.

OTES:
1. All other pins common to emmer of tranststor under test i
2. Base and collector of ted to emitter, all other pins to base of transistor under test.
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ULN-2054A ,

TYPE ULN-2054A TRANSISTOR ARRAY
(Dual Independent Differential Amplifiers)

THE ULN-2054A is a transistor array consisting of

six silicon NPN transistors on a single monolithic
chip. The transistors are internally interconnected to
form two independent differential amplifiers.

The ULN-2054A is'intended for a wide range of ap-
plications requiring extremely close electrical and ther-
mal matching characteristics. Some applications are:
cascade limiter circuits; balanced mixer circuits; bal-
anced quadrature/synchronous detector circuits; bal- OWG. NO. A-8035A
anced (push-pull) cascade/sense/IF amplifier circuits; Other features are:
or in almost any multifunction system requiring RF/
Mixer/Oscillator, converter/IF functions.

i

@ Input Offset Voltage — SmV max.
® Input Offset Current — 2 uA max.
@ Voltage gain (single-stage double ended output)

Available in a 14-lead dual in-line plastic package — 32 dB typ.
the ULN-2054A is rated for operation over a 0°C to ® Common-Mode Rejection Ratio (each amplifier)
+-85°C ambient temperature range. — 100 dB typ.

ABSOLUTE MAXIMUM RATINGS at 25C Free-Air Temperature
(unless otherwise noted)

Power Dissipation Ty to +55°C:

Each Transistor. . . ... . o e 300mW
Total Package . .. ... o 750mW
Derating Factor, Total Package, To=55°C ........... ... .......... e 6.67mW/°C
Collector-Base Voltage, V(BRICBO - - - - -+« v ottt ettt e e e e e e 20v
Collector-Substrate Voltage, Vigricio (See note 2) ... .. ... 20V
Collector-Emitter Voltage, V(BRICED - - « -« -« « o vttt i e e et B 15v
Emitter-Base Voltage, VIBRIEBO - - - - -« <« oo ettt e e 5v
Collector Current, bc ... . o 50mA
Base Current lg ... ... o 5mA
Operating Temperature Range, Ta .. ... ... e e 0°C to +85°C
- Storage Temperature Range, by .. ..ottt —65°C to +150°C
Notes:

1. The maximum ratings are limiting absolute values above which the serviceability may be impaired from the viewpoint of life or satisfactory
performance. The breakdown voltages may be far above the maximum voltage ratings. To avoid permanent damage to the transistor, do
not attempt to measure these characteristics above the maximum ratings.

2. Pin 5§ is connected to the substrate. This terminal must be tied to the most negaiive point in the external circuit to maintain isolation between
transistors and to provide for normal transistor action.

4-28



ULN-2054A (Cont'd)
e —

STATIC ELECTRICAL CHARACTERISTICS: at Ta=25C

Limits
Characteristic Symbol Test Conditions Min, Typ. Max. Units
Collector-Base Breakdown Voltage V(BrjcBO lc=10uA, =0 20 60 \4
Collector-Substrate Breakdown Voltage V(BR)CIO Ic=10uA, Ic1=0 20 60 \
Collector-Emitter Breakdown Voltage V(BRICEO Ic=1mA, Ig=0 15 24 v
Emitter-Base Breakdown Voltage V(BR)EBO le=10uA, Ic=0 5 7 v
Collector Cutoff Current Iceo Veg=10V, lg=0 100 nA
Base-Emitter Voltage VBE lc=50uA, Vcg =3V 0.630 0.700 \
Ic=1mA, Vcg =3V 0.715 0.800 \4
Ic=3mA, Vcg =3V 0.750 0.850 \
Ic=10mA, Vcg =3V 0.800 0.900 N
Temperature Coefficient of Base-Emitter A VBE Ic=1mA, Vg =3V —-1.9 mV/°C
Voltage AT
Input Offset Voltage Vio lg(Q3)=g(Q4)=2mA, Vcp =3V 0.45 5 mV
Input Offset Current Oi0 IE(@3) =E(Q4)=2mA, Vcg =3V 0.3 2 pA
Input Bias Current ] lg(@3) = l(@4)=2mA, Vcg =3V 10 24 HA
Quiescent Operating Current Ratio Ic(Q1 Ig@3)=2mA, Vcg =3V 0.98-1.02 -
C(Q2)
lc(@s) le(@4)=2mA, Ve =3V 0.98-1.02 -
Tc@e)
Temperature Coefficient A Viol lg(@3)=lg(Q4)=2mA, Ve =3V 1.1 uv/°C
Magnitude of Input-Offset Voltage A
DYNAMIC ELECTRICAL CHARACTERISTICS: at TA=25C
Limits
Characteristic Symbol Test Conditions Min, Typ. Max. Units
Common-Mode Rejection Ratio CMR Vee =12V, Vgg= — 6V, Vx=3.3V, 100 dB
For each Amplifier f=1kHz (See figure 1)
AGC Range, One Stage AGC Vee=12V, Veg= —6V, Vx=3.3V, 75 dB
f=1kHz (See figure 2)
Voltage Gain, Single Stage A Veec=12V, VEg= —6V, Vx=3.3V, 32 dB
Double-Ended Output f=1kHz (See figure 2)
AGC Range, Two Stage AGC Vcc=12V, Vgg= — 6V, Vx=3.3V, 105 dB
f=1kHz (See figure 3)
Voltage Gain, Two Stage A Vee=12V, Veg= — 6V, Vx=3.3V, 60 dB
Double-Ended Output f=1kHz (See figure 3)
Small-Signal Common-Emitter hte Ilc=1mA, Vcg=3V, f=1kHz 110 -
Forwdrd Current Transfer Ratio
Small-Signal Common-Emitter hie Ilc=1mA, Vce=3V, f=1kHz 3.5 KQ
Short-Circuit Input Impedance
Small-Signal Common-Emitter hoe Ic=1mA, Vce=3V, f=1kHz 15.6 umho
Open-Circuit Output Impedance
Small-Signal Common-Emitter hre Ilc=1mA, Vcg=3V, f=1kHz 1.8 x 10-4 -
Open-Circuit Reverse
Voltage-Transfer Ratio
Gain-Bandwidth Product T Ilc=3mA, Vce=3V 550 MHz
(for Single Transistor)
Noise Figure (for Single Transistor) N.F. Vce=3V, f=1kHz, Ic=100uA, 3.25 dB
Rg=1KR, BW =15.7 kHz
Noise Figure (for each Amplifier) N.F. f=100MHz 8 dB
Note:

Characteristics apply for each transistor unless otherwise specified.




ULN-2054A (Cont"d)

AMPLIFIER TEST CIRCUITS
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ULN-2061M thru ULN-20778B
P s S S SR

TYPE ULN-2061M thru ULN-2077B
1.5 A DARLINGTON SWITCHES

HESE HIGH-VOLTAGE, HIGH-CURRENT
Darlington arrays are monolithic bipolar devices
especially designed for switching applications and may
control loads of up to 480 watts (1.5 A per output,
80 V, 269, duty cycle).

The ULN-2061M thru ULN-2077B devices are in-
tended for interfacing from low-level logic to periph-
eral loads such as relays, solenoids, d-c and stepping
motors, multiplexed LED and incandescent displays,
heaters, and similar high-voltage, high-current loads.

All standard types are specified with a guaranteed
minimum output breakdown of 50 volts and a Vegsug)
limit of 35 volts (min) measured at 100mA. In addi-
tion, all types are available with a minimum output
breakdown of 80 volts; a guaranteed Vcgsys) of 50
volts; and an output current specification of 1.5 A (sat-
urated). Most types also include integral transient
suppression diodes for inductive loads and inputs are
compatible with TTL, DTL, LS TTL, 5V to 15V
CMOS, and PMOS. Isolated Darlington types are
available for emitter follower or similar uses which do
not allow common emitter versions.

The dual driver Type ULN-2061/62M arrays are
used for either common-emitter (externally connected)
or emitter-follower applications. The ULN-2062M
is the higher-voltage version of the ULN-2061M.
Both of these devices are supplied in an 8-pin plastic
mini-DIP package.

Quad driver Types ULN-2064/65B and ULN-2068/
69B are intended for use with TTL, low-speed TTL,
and 5 V MOS logic. For those applications requiring
high gain (low input current loading), the ULN-2068/

69B are most suitable. The ULN-2065/69B are se-
lected for the 80 V minimum output breakdown volt-
age specification.

The Types ULN-2066/67B and ULN-2070/71B are
similar to the preceding quad driver types except that
they are recommended for use with PMOS and 12V
CMOS logic. The ULN-2070/71B devices are for use
where input current is restricted by MOS output rat-
ings.

Types ULN 2068/69B utilize a predriver stage re-
quiring a 5V supply rail; types ULN 2070/71B also
incorporate the additional gain stage and utilizea 12 V
supply (nominal). Use of these types reduces input
drive requirements, while allowing the output to switch
currents to 1.5 A.

Isolated Darlington arrays, Type ULN-2074B thru
ULN-2077B, are identical to the Type 2064B thru
ULN-2067B, respectively, except for the isolated Dar-
lington pin-out and the deletion of suppression di-
odes. They are intended primarily for use in emitter-
follower or similar isolated Darlington applications.

All of the quad Darlington arrays (suffix “B” de-
vices) are supplied in an improved 16-lead plastic dual
in-line package with heat-sink contact tabs. A copper
alloy lead frame allows maximum power dissipation
with standard cooling methods. Further increases in
package power dissipation can be obtained by attach-
ing an external heat sink to the webbed leads. This
unique lead configuration, originated by Sprague Elec-
tric, allows easy attachment of the heat sink and yet
permits the use of a standard IC socket or printed
wiring board layout.

4-31




ULN-2061M thru ULN-2077B (Cont’ d)

ABSOLUTE MAXIMUM RATINGS > \
at 25°C Free-Air Temperature
for any one driver \
(unless otherwise noted) .0
Output Voltage, Vegx. . o oovvoeeee i see below \%
Output Sustaining Voltage, Vegsus)- - ooovnt... see below (‘4
Output Current, loyr (note 1)...................... 1.75A N 5‘;
Input Voltage, Viw (N0t 2). ..., see below g \ ¢ 3
Input Current, lg (note 3).......................... 25 mA : . - .
Supply Voltage, Vs (ULN-2068/69B) .................. 0V z™ \ & &
(ULN-2070/71B).................. 20V E % s &
Total Package Power Dissipation (ULN-2061/62M). . .1.56 W* g "+—&)_ V%L \
(all suffix ‘B' devices)... . ... .. 277 W+ g e, X \.
Operating Ambient Temperature Range, T < ( N N
...................... 0°C to +70°C g 20 \,
Storage Temperature Range, Ts......... —55°C to 4-150°C ] \ . \1‘
K. A
) & N_ 8§
*Derate linearly to 0 W at +150°C. R& \\\P \
SN
Resa Ggia 1o \ \\\\ AN
80°C/W 125 mW/°C AN
45°C/W 22.2 mW/°C oo \\\‘.‘\
37.5°C/W 26.7 mW/°C RN
21.5°C/W 36.4 mW/°C \\sgg\“xl
\~
~,
0 [ 50 100 150
AMBIENT TEMPERATURE IN °C XN, 40, 10,962
Type Number Veex (Max.) Verisus) (Max.) Vin (Max) Application
ULN-2061M 50V 3BV 30V TTL, DTL, Schottky TTL,
ULN-2062M v 50V 60V and 5V CMOS
ULN-2064B 50V 3BV 15V TTL, DTL, Schottky TTL,
ULN-2065B 80V 50V 15V and 5V CMOS
ULN-2066B 50V 3BV 0V 6 to 15V CMOS
ULN-2067B 80V 50V 0V and PMOS
ULN-2068B 50V BV 15V TTL, DTL, Schottky TTL,
ULN-2069B 80V 50V 15V and 5V CMOS
ULN-2070B 50V 3BV 30V 6 to 15V CMOS
ULN-2071B 80V 50V 0V and PMOS
ULN-2074B 50V 3BV 30V General Purpose
ULN-2075B 80V 50V 60V
ULN-2076B 50V 3BV 0V 6to 15V CMOS
ULN-2077B 8V 50V 60V and PMOS
Notes:

1. Aliowable combinations of output current, number of outputs conducting, and duty cycle are shown on pages 4-38 and 4-39.
2. Input voltage is with reference to the substrate (no connection to any other pins) for the ULN-2061/62M and ULN-2074/75/76/778; reference is ground for all other types.

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



PARTIAL SCHEMATIC

%5, NO. A-10,3524

ULN-2061M thru ULN-20778B (Cont’ d)

TYPE ULN-2061M & ULN-2062M

M.

=

SUB
{7]c¢
(6]8
{5]¢E

OWG. NO. A-10, 2304

ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted)

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min.  Max. | Units
Output Leakage Current lcex 1 ULN-2061M Vee =50V — 100 uA
Vee = 50V, Ta = 70°C — 500 wA
ULN-2062M Vee = 80V — 100 wA
Vee = 80V, To = 70°C — 500 wA
Qutput Sustaining Voltage | Vcesus) 2 ULN-2061M lc = 100 mA, Vi = 04V 35 — v
ULN-2062M lc = 100mA, Viy = 0.4V 50 — V
Collector-Emitter Versan 3 Both lc = 500 mA, Iy = 625 uA — 1.0 v
Saturation Voltage le = 750 mA, I3 = 935 uA — 1.13 V
lc = 1.0OA Iz = 1.25mA — 1.25 | vV
ULN-2061M lc=125A,1g = 20mA — 1.4 v
ULN-2062M lc = 15A, Ig = 225 mA — 1.5
Input Current linion) 4 Both Vin = 24V 2.0 4.3 mA
V|N =375V 45 9.6 mA
Input Voltage Vinion) 5 Both Vee =20V, lc = 1.0A — 2.0 v
Vee = 20V, lc = 15A — 2.5 V
Turn-On Delay [ - Both 0.5 E;, 10 0.5 Eqyy — 1.0 us
Turn-0ft Delay toue - Both 0.5k, 10 0.5 By —_ 15 us
Clamp Diode Ir ULN-206IM Ve =50V — 50 uA
Leakage Current Ve =50V, T, =170°C — 100 uA
ULN-2062M Ve =80V — 50 uA
Ve =80V, T, = 70°C — 100 Py
Clamp Diode Ve 7 Both le = 1.OA — L \Y
Forward Voltage lg = 15A - 2.0 v
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ULN-2061M thru ULN-2077B (Cont’ d)

TYPE ULN-2064B THRU ULN-2067B

PARTIAL SCHEMATIC

RiN

*
p

ULN-20648
ULN-2065B

ULN-20668
ULN-2067B

(SIMILAR TO ULN-2074B THRU ULN-2077B

DWG. NO. A-10, 353

} Rwn = 350Q

} Rn = 3ka

DWG. NO. A-9765A

ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted)

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min.  Max. | Units
Output Leakage Current leex 1 ULN-2064/66B | Ve = 50V — 100 uh
Vee =50V, Tp = 70°C — 500 uA
ULN-2065/67B | Ve =80V — 100 uA
Vee = 80V, To = 70°C — 500 uh
Output Sustaining Voltage | Vcgsus) 2 ULN-2064/66B | lc = 100 mA, Viy = 0.4V 35 — v
ULN-2065/67B | | = 100 mA, Vi = 0.4V 50 — V
Collector-Emitter Veesan 3 All lc = 500 mA, Iz = 625 uA — 1.0 v
Saturation Voltage lc = 750 mA, lg = 935 uA — 1.13 v
lc = 10A, Ig = 1.25mA — 1.25 v
ULN-2064/66B | Ic = 1.25A, 13 = 2.0 mA — 1.4 vV
ULN-2065/67B | Ic = 1.5A, lg = 2.25mA — 15 V
Input Current Iinion) 4 ULN-2064/65B | Vi =24V 2.0 43 1" mA
Vi =375V 4.5 9.6 mA
ULN-2066/67B | Vi = 5.0V 0.9 1.8 mA
Vi = 12V 275 52 mA
Input Voltage Vinion 5 ULN-2064/65B | Ve =20V, lc = 10A — 2.0 v
Vee =20V, Ic = 15A — 25 V
ULN-2066/67B | Vee =20V, Ic = 1.0A — 6.5 V
Vee =20V, lc = 1.bA — 10 V
Turn-On Delay [ - All 0.5E;, t0 0.5 Eoy — 1.0 us
Turn-0ff Delay [ B All 0.5E,t00.5E,, — 1.5 uS
Clamp Diode [ 6 ULN-2064/66B | Ve = 50V — 50 uk
Leakage Current Ve =50V, Tp = 70°C = 100 uA
ULN-2065/67B | Ve =80V — 5 | WA
Ve =80V, T, =70°C — 100 uh
Clamp Diode Ve 7 All le=10A — 1751 V
Forward Voltage lg=15A — 2.0 v
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ULN-2061M thru ULN-2077B (Cont’ d)

TYPE ULN-2068B THRU ULN-2071B

PARTIAL SCHEMATIC

®s k[ i8] c
o Ak,
iy T ——°¢ 8 [3 18] Vs
* ono [ 13] GND
i GND | 5 12 | GND
/')7 3K Bl 6 11]8
ULN-2068B } A D ne 3 - 1] c
- w = 2.5k, Rs = 9000 .
i ' g
ULN.2071B } Rw = 11.6ke, Rs = 3.4k —

ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted)
Vs=5.0 V (ULN-2068/69B) OR Vs=12V (ULN-2070/71B)

) Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Max. | Units
Output Leakage Current lcex 1 ULN-2068/70B | Ve = 50V — 100 A
Vee = 50V, To = 70°C — 500 7.}
ULN-2069/71B | V¢ = 80V ] — 100 uA
I Ve =80V, Ty = 70°C - 500 uA
Output Sustaining Voltage | Vcgsus) 2 ULN-2068//0B | Ic = 100 mA, Viy = 0.4V 35 — v
ULN-2069/71B | Ic = 100 mA, Viy = 0.4V 50 — v
Collector-Emitter Vegsan 2 ULN-2068/69B | Ic = 500 mA, Viw =24V | — 1.0 V
Saturation Voltage lc =750mA, Viy = 24V — 1.13 v
: le = LOA Vin = 24V — 125 |V
lc = 1.25A, Vi = 24V — 14 v
ULN-2069B le = 15A, V=24V s 1.5 v
ULN-2070/71B | lc = 500 mA, Viy = 5.0V — 1.0 v
lc =750 mA, Viy = 5.0V - .13 |V
le = LOA Vi =50V — 1.5 |V
le = 1.25A, Viw = 50V — 1.4 v
ULN-2071B le =15A, Viw=50V — 1.5 v
Input Current Iiniony 4 ULN-2068/69B | Viy'= 2.4V — 250 wA
o Vin=375V ; — 1000 uA
ULN-2070/71B | Vp =50V — 400 uA
i V=12V — 1250 uA
Input Voltage Vinion) 5 ULN-2068/69B | Ve =20V, Ic = 1.5A — 275 |V
ULN-2070/71B | Ve =20V, lc=15A — 5.0 v
Supply Current ‘ Is 8 ULN-2068/69B | Ic = 500 mA, Vi = 24V — 6.0 mA
ULN-2070/71B | Ic = 500 mA, Vi = 5.0V — 4.5 mA
Turn-On Delay tow - All 0.5E,1t00.5E, - 1.0 us
Turn-0ff Delay [ - All 05E,t00.5E oy — 1.5 uS
Clamp Diode Iz 6 ULN-2068/70B | Vg =50V — 50 uA
Leakage Current ; Ve=50V, T, =170°C — 100 uA
ULN-2069/71B | Ve =80V — 50 uA
Ve=80V, T, = 70°C — 100 uA
Clamp Diode Ve 7 All le = 1.0A — LI5S |V
Forward Voltage le=15A — 2.0 v
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ULN-2061M thru ULN-2077B (Cont'd)

PARTIAL SCHEMATIC

ULN-2074B
ULN-2075B

ULN-2076B
ULN-20778B

(SIMILAR TO ULN-2064B THRU ULN-2067B)

3K

E

DWG. NO. A-10,355

} Rn = 350Q

} Rn = 3ka

TYPE ULN-2074B THRU ULN-2077B

DWG. NO. A-9766A

ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted)

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. ~ Max. | Units
Output Leakage Current lcex 1 ULN-2074/76B | Vee = 50V — 100 uA
Vee = 50V, To = 70°C — 500 uA
ULN-2075/77B | Ve = 80V — 100 wA
Vee = 80V, To = 70°C — 500 uA
Output Sustaining Voltage | Vcgsus) 2 ULN-2074/76B | lc = 100 mA, Viy = 0.4V 35 — v
ULN-2075/77B | Ic = 100 mA, Vix = 0.4V 50 — v
Collector-Emitter —VCE(SAT) 3 All lc = 500 mA, Ig = 625 [J,A — 1.0 v
Saturation Voltage lc = 750 mA, Ig = 935 A — 1.13 v
lc = 10A Ig = 1.25mA — 125 | V
‘ULN-2074/76B | Ic = 1.25A, Iz = 2.0 mA — 14 v
ULN-2075/77B | lc = 1.5A, ls = 2.25mA — 15 v
Input Current linon) 4 ULN-2074/75B | Viy = 24V 2.0 43 mA
Vin = 375V 45 9.6 mA
ULN-2076/77B | Vi = 5.0V 0