200 l THRIU

2025

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON ARRAYS

Comprised of seven silicon NPN Darlington power drivers on a
ULS20XXH/R common monolithic substrate, Series ULS2000EK, ULS2000H, and
ULS2000R arrays drive relays, solenoids, magnetic print hammers,
lamps, and other devices in high-reliability military or aerospace
applications with up to 3 A of output current per package.

These devices are screened to MIL-STD-883, Class B and are
supplied in a leadless ceramic chip carrier with Kovar lid (suffix ‘EK"),
the popular ceramic/metal side-brazed 16-pin hermetic package (suffix
'H’), or ceramic/glass cer-DIP hermetic package (suffix ‘R’). All package
styles conform to the dimensional requirements of MIL-M-38510 and
are rated for operation over the full military temperature range of -55°C
to +125°C. Reverse-bias burn-in and 100% high-reliability screening
are standard.

The 35 integrated circuits described here permit the circuit designer
to select the optimal device for any application. in addition to the three
package styles (note that the ceramic chip carrier is avaitable only for
the ULS2001EK through ULS2005EK devices), there are five input
Dwg. No. A-9594 characteristics, two output-voltage ratings, and two output-current
ratings. The appropriate part for specific applications can be deter-
mined from the Device Part Number Designation chart. All units have
open-collector outputs and on-chip diodes for inductive-ioad transient
suppression .

ABSOLUTE MAXIMUM RATINGS FEATURES

Output Voltage, V. W TTL, DTL, PMOS, or CMOS Compatible Inputs
(ULS200X", ULS201X*) ... ... ... 50 V W Peak Output Current to 600 mA
(ULS202X*) ... ... 95V B Transient-Protected Outputs

input Voltage, V, B High-Reliability Screening to MIL-STD-883, Class B
(ULS20X2", X3, X4*) .......... 30V B -55°C to +125°C Temperature Range
(ULS20X5") . ... 15V

Peak Output Current, |, . ULS200XEK
(ULS200X", ULS202X*) ... ... 500 mA
(ULS201X*)y ...l 600 mA

Ground Terminal Current, IGND ...... 30A

Continuous Input Current, I, . ...... 25 mA

Pawer Dissipation, P
(one Darlington pair) .......... 1.0W
(total package)........... See Graph

Operating Temperature Range,
Tpo oo -55°C to +125°C

Storage Temperature Range,
Teo o -65°C to +150°C

s

X = digit to identify specific device. Characteristic
shown applies to family of devices with remaining Owg. No. A-14.378
digits as shown. ’

*Complete part number includes a final letter to

indicate package. Always order by complete part number, e.g., [ULS2013H883].

See matrix on next page.
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— o COM

Dwg. No. A-G898A

Veemax 50 V 50 V LAY
lcwm 500 mA 600 mA 500 mA
Logic Part Number
General Purpose ULS2001" uLsz2011* uLs2021*
PMOS, CMOS
14-25V uLs2002* uLs2ot2* utLSs2022*
PMOS
5V ULS2003" ULS2013* ULS2023*
TTL, CMOS
6-15V ULS2004* ULS2014* ULS2024*
CMOS, PMOS
High-Output ULS2005" ULS2015* ULS2025*
150 TTL
PARTIAL SCHEMATICS
ULS20X2° ULS20X3°
(Each Driver) (Each Driver)
—P—oCOM
27K T
| x
Dwg No A-9650 Dwg. No A-9651

ULS20X5°
(Each Driver)

* Complete part number includes a final
letter lo indicate package (EK = leadless
ceramic chip carrier, H = ceramic/metal

side-brazed, R = cermic/glass cer-DIP.

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

shown.

Dwg. No A 10,228




2001 Ture 2025
HICH YOLTACL, HHGH-CURRINT DARLINGTON ARBAYS

ULS2001 EK/H/R THRU ULS2005EK/H/R
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp. Voltage/Current Fig. | Min. Typ. Max. | Units

Output Leakage Current lcex All Vee= 50V 1A — — 100 A
uLS2002* Vee= 50V, V= 6V B — — 500 | pA

ULS2004* Vge= 50V, V= 1V || — — 50| pa

Collector-Emitter Veesan Al -55°C [ 1,=350mA, I, = 850 pA 2 — 16 18 [ Vv
Saturation Voltage |, =200 mA, I = 550 A o | — 13 15| v
lo=100mA, fg = 350 A 2 — 11 13 \

lc =350 mA, Iy = 500pA 2 — 125 16 \

+25°C lc =200mA, 5= 350 pA 2 - 1.1 13 \

lc =100 mA, I, = 250 pA 2 — 09 11 '

+125°C | I, =350mAT, |, = 500 uA 2 — 16 18 v

Ic =200 mAT, 1, = 350 uA 2 — 13 15 v

Ic=100mA, I = 250 uA 2 — 11 13 \

Input Current IIN(ON) uLSs2002* V=17V 3 480 850 1300 HA
ULS2003* V=385V 3 650 930 1350 HA

ULS2004* V= 5.0V 3 | 240 350 500 | uA

V=12V 3 | 650 1000 1450 [ pA
ULS2005* V=30V 3 — 1500 2400 | pA
lnors) Al +125°C | i = 500pA 4 25 50 — pA

Input Voltage Vinon ULS2002" | -55°C Vee=20V,|,=300mA 5 - — 18 \
+125°C | V. =20V,I.=300mAT 5 - — 13 v

ULS2003* | -55°C | Ve =2.0V.I =200mA 5 — — 33 v

Vg =2.0V,1, =250 mA 5 - — 38 v

Ve =2.0V,1,=300mA 5 - — a9 v

+125°C | V=20Vl =200mA! 5 — — 24 v

V=20V, | =250 mA! 5 - = 27 v

Ve =20V, ), =300 mA! 5 - — 30 v

*Complete part number includes a final letter to indicate package Continued next page...

{EK = leadless/ceramic chip carrier, H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP).
NOTE 1: Ail limits stated apply to the complete Darlington series except as specified for a single device type.
NOTE 2: The I'N(OFF) current limit guarantees against partial turn-on of the output.
NOTE 3: The VlN(ON) voltage limit guarantees a minimum output sink current per the specified test conditions.

Pulse Test, t,< 1 s, see graph.




2001 1nure 2025
HICHVYOLTAGE. IHGH-CURRBRIENT DARLINGTON ARRAYS

ULS2001 EK/H/R THRU ULS2005EK/H/R ELECTRICAL CHARACTERISTICS continued

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp. Voitage/Current Fig. | Min. Typ. Max. | Units

Input Voltage (cont.) Vinion uLS2004* | -55°C V=20Vl =125mA 5 — — 60 v

) V=20V, =200mA 5 - = 8.0 v

,\,/,C,E 7: 2.0 V,'J,Cj 275 mA - 5 7— — 1L \

Vi =20V, 1, =350mA 5 - - 12 v

125°C |V =20V,I =125mA 5 — — 50 v

v _o0v | = t
Ve _2.07V, lo =200 mA 7 5 — — 60 v
- - t

Vog=2O0Vlg=25mA” | 8 | = T TV

Ve =2.0V.1. =350 mA'! 5 — — 80 v

ULS2005" | -55°C Ve =20V, =350mA 5 — — 30 \

125°C | V. =20V,1,-350mA! s | — = 24 | v |

D-C Forward Current Nee ULS2001* -55°C Ve =20V, =350 mA 2 500 — — —

Transfer Ratio 125°C | Vg =20V.| -350mA 2 | 1000 — — | —

Tum-On Delay ton All +25"C 8 — 250 1000 ns

Turn-Off Delay towt All +25°C 8 — 250 1000 ns

Clamp Diode I All V=50V 6 — — 50 HA
Leakage Current

Clamp Diode Ve All f. =350 mA' 7 — 1.7 20 \%
Forward Voltage

*Complete part number includes a final letter to indicate package (EK = leadless ceramic chip carrier, H = ceramic/metal side-brazed. R = ceramic/glass cer-DIP).
NOTE 1: Alllimits stated apply to the complete Darlington series except as specitied for a single device type.

NOTE 2: Thel, ¢, current limit guarantees against partial turn-on of the output.

NOTE 3: The VIN\jON» voitage limit guarantees a minimum output sink current per the specified test conditions.

tPulse Test, 1,< 1 pis, see graph
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2001 THRU 2025
HICHNOITAGE, HIGH-CURRENT DARIINGTON ARBRAYS

ULS2011H/R THRU ULS2015H/R
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp. Voltage/Current Fig. | Min. Typ. Max. | Units
Output Leakage Current leex All Ve = 50V 1A — — 100 pA
uLs2012* V=50V, V=6V 18 —  — 500 HA
ULs2014* Vee= 50V, V=1V 1B — — .500 pA
Collector-Emitter VCE(S AT) All -55°C lc =500mA, |, = 1100 uA 2 — 18 21 v
Saturation Voltage 1o =350 A, I = 850 uA 2| — 16 18| v
lo =200 mA, I, =550 pA 2 — 13 15 v
lc =500 mA, I, = 600 pA 2 — 17 19 v
+25°C lo =350 mA, I, = 500 pA 2 — 125 16 v
fo =200 mA, I =350 pA 2 — 11 13 \
+125°C | 1, =500 mA", |, =600 puA 2 — 18 21 v
I, = 350 mAT, I = 500 pA 2 — 16 18 v
ko = 200 mAT, I = 350 pA 2 — 13 15 v
Input Current Inony uLs2012* V=17V 3 480 850 1300 uA
uLS2013* V=385V 3 650 930 1350 HA
ULS2014* V=50V 3 240 350 500 pA
V=12V 3 650 1000 1450 nA
ULS2015* V=30V 3 — 1500 2400 pA
Inorey Al +125°C lc=500pA 4 25 50 — HA
Input Voltage Vinon) uLs2012* | -55°C Ve =20V, 1. =500mA 5 - — 235 v
+125°C | V  =20V,} =500mA' 5 - - 7 v
uLS2013* | -55°C Ve =2.0V, 1, =250 mA 5 — — 36 v
V=20V, =300mA 5 — - 39 \
Ve =20V, 1, =500mA 5 — — 60 v
+125°C | V . =20V, I =250mA’ 5 - — 27 v
Vep =20V, ], =350 mA! 5 — — 30 v
Vg =20V,|, =500 mA? 5 — — 35 v
*Complete part number includes a final letter to indicate package (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP). Continued nextpage...
NOTE 1: Alllimits stated apply to the complete Darlington series except as specified for a single device type.
NOTE 2: The lIN(OFF) current limit guarantees against partial turn-on of the output.
NOTE 3: The V,N(ON) voltage fimit guarantees a minimum output sink current per the specified test conditions.
Pulse Test, t,<1us, see graph.
1 |
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2001 1Ry 2025
THGCHYNOTFITANGT, THCGH-CUBRINT DARIFINGTON A\RBAYS

ULS2011H/R THRU ULS2015H/R ELECTRICAL CHARACTERISTICS continued

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp. Voltage/Current Fig. | Min. Typ. Max. | Units
Input Voltage (cont.) VIN{ON} ULS2014" | -55°C Vee=20V,1.=275mA 5 — — 10
Vg =20V,I.=350mA 5 — — 12 \
Vee=2.0V,I =500mA 5 — — 17 v
+125°C Vee=20V,1.=275 mAt 5 — — 70 '
Vg =2.0V,i. =350mAl 5 — — 80 v
Ve =20V, 1. =500 mAt 5 — — 95 v
ULS2015* | -55°C V=20V, i =350mA 5 — — 30 v
Vee=2.0V,1,=500mA 5 — — 35 v
+125°C | Vg =20V,| =350mAl 5 — — 24 v
Ve =2.0V,], =500mA' 5 - — 26 v
D-C Forward Current Pee uLs2011* -55°C Vg =20V,1, =500mA 2 450 — — —
Transfer Ratio +25°C | Vg =2.0V,1; =500 mA 2 {90 — — | —
Turn-On Delay ton All +25°C 8 — 250 1000 ns
Turn-Off Delay ton All +25°C 8 — 250 1000 ns
Clamp Diode I All V=50V 6 — — 50 A
Leakage Current
Clamp Diode \ Al b =350 mA! 7 — 17 20
Forward Voltage 1, =500 mA' 7 —  _ 25
*Complete part number includes a final letter to indicate package (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP).
NOTE t: Allfimits stated apply to the complete Darlington series except as specified for a single device type.
NOTE 2: The 'm(om current limit guarantees against partial turn-on of the output.
NOTE 3: The VIN{ON) voltage limit guarantees a minimum output sink current per the specified test conditions.
*Pulse Test,1, < 1 s, see graph.
]
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2001 Tnru 2025
1HIGH VOLTACGL. HIGH-CURRENT DARLINGTON ARRAYS

ULS2021H/R THRU ULS2025H/R
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp. Voltage/Current Fig. | Min. Typ. Max. | Units
Output Leakage Current loex All Vee=95V 1A — — 100 HA
uLs2022* Veg= 95V, V=6V 1B — — 500 HA
ULS2024" +25°C Vee=95V, V=1V 1B — — 500 pA
+125°C | V=95V, V=05V 1B — — 500 uA
Collector-Emitter Vcasm All -55°C f. =350 mA, I, =850 pA 2 — 16 18 v
Saturation Voltage I, =200 mA, I, = 550 uA 2| = 13 15| v
IC=100mA,IB=350pA 2 — 1.1 13 A
)'2250 mA, I = 500 uA 2 | 125 16 \
+25°C IC =200mA, IB =350 pA 2 — 1.1 1.3 "
lo=100mA, |, =250 A N 2 — 09 11 v
+125°C | 1. =350 mAT, Iy =500 pA 2 — 16 18 v
I.=200mA", 1, =350pA | 2 — 13 15 | v
lo=100mA, |, =250pA 2 — 11 13
Input Current IlN(ON; uLS2022* V=17V 3 480 850 1300 HA
[ uLs2023° V=385V 3 | 650 930 1350 | pa
ULS2024° V=50V 3 | 240 350 500 | pA |
V=12V 3 650 1000 1450 HA
| ULszo25° V=30V 3 | — 15002400 [ pA |
Inore) All +125°C [ |, =500pA 4 20 50 — pA
Input Voltage V,N(ON’ uLsa2022* __—iSjC Vee =2.0V, ), =300mA __L’— - 18 \
+125°C | V  =2.0V.I, =300 mAf 5 - — 13 v
ULS2023" | 55°C | Vg =20Vl =200mA 5 | — — a3 | v |
[ v -20v. -250mA | 5 | — = 36 | v |
T R I B — ]
Veg=2.0V, [, =300mA 5 — — 39 \
[z5C | V<20V -200mAT | 5 | — = 24 | V
Vee=20V.15=250 mAt 5 - — 27 v
Ve =2.0V, 1. =300 mAt 5 — — 30 Vv
“Compiete part number includes a final letter to indicate package (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP). Continued next page.
NOTE 1. Alllimits stated apply to the complete Darlington series except as specified for a single device type.
NOTE2: The IIN(OFF) currentlimit guarantees against partial turn-on of the output.
NOTE 3: The VIN(ONy voltage limit guarantees a minimum output sink current per the specified test conditions,

Pulse Test, t,< 1us, see graph.




2001 rmire 2025
HICHNOITAGE, THHCGH-CURRINT DARIINCTON ARRAYS

ULS2021H/R THRU ULS2025H/R ELECTRICAL CHARACTERISTICS continued

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp. Voltage/Current Fig. | Min. Typ. Max. | Units
Input Voltage (cont.) Vw(om uLS2024* | -55°C V=20Vl =125mA 5 — — 6.0 v
Ve =20V,1.=200mA 5 — — 80 Vv
Vee=2.0V,1 =276 mA 5 — — 10 \Y
Ve =2.0V,1,=350mA 5 — — 12 \"
+125°C Ve=20V,I . =125mA 5 — — 50 \
V=20V, | =200 mA' 5 — — 60 v
1
Ve =20V,i. =275 mAf 5 —_ — 70 \
= = 1 —_— —
VCE =2.0V,l.=350mA 5 8.0 Y
ULS2025* | -55°C Ve =20V, 1, =350 mA 5 — — 30 \
o = = t — —
+125°C Ve =20V, 1, =350mA 5 2.4 Y
D-C Forward Current Peg uLs2021* -55°C Veg=20V,I =350mA 2 500 — — —
. —_———— e ]
Transfer Ratio 425°C | Vg =20V,1,=350mA 2 | 100 — — | —
Turn-On Delay tou Ali +25°C 8 — 250 1000 ns
Turn-Off Delay ton All +25°C 8 — 250 1000 ns
Clamp Diode e All Vg=95V 6 —_ — 50 pA
Leakage Current
Clamp Diode vV, Al ;=350 mAt 7 — 17 20 Vv
Forward Voltage
*Complete part number includes a final fetter to indicate pachage (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP).
NOTE 1: Alltimits stated apply to the complete Darlington series except as specilied for a single device type.
NOTE 2: The llN(OFF) current limit guarantees against partial turn-on of the output.
NOTE3: The VlN{ON) voltage limit guarantees a minimum output sink current per the specified test conditions.
tPuise Test, t,<11s,see graph.
_ R
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2001 Ture 2025
HIGH VOLITAGE., HIGH-CURRENT DARIINGTON ARRAYS
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2001 Thnre 2025
HICH VOILTAGE. HIGH-CURRENT DARIINGTON ARRAYS

VIN +50V
uLs20x1* 35V
uLsaox2* 13V INPUT
PULSE 10082
ULS20X3* 35V GENERATOR 9382 3
uLS20X4* 12V PRR-10HZ ouTRUT
ULS20X5* 35V 500 S0pF

lll——-)

Dwg. No. A-13.273

* Complete part number includes a final letter to indicate package.

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

QUTPUT
remaining digits as shown.

Dwg. No A-13.272

FIGURE 8
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2001 Ture 2025
HICGH-VOLITAGI. HIGH-CURRIENT DARLINGTON ARRAYS

ULS20XXH
RECOMMENDED PEAK CURRENT RECOMMENDED PEAK CURRENT

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

400 500
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PERCENT DUTY CYCLE PERCENT DUTY CYCLE
Dwg No. A-16,197B Dwg No. A-10,1998
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AS A FUNCTION OF DUTY CYCLE AT +100°C AS A FUNCTION OF DUTY CYCLE AT +125°C
OU 800 j%]
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E N \\ s \ \ \\ /— CONDUCTING  _|
2 \ \ ‘\ 2] é h ~3 SIMULTANEOUSLY
< \ E'\ [~ S 200 k\\\\ o 1 —
2 —— [ G 3
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Y NDUAN " ¥ — &

20 0 50 80 100 ) 20 ) 0 8 100
PERCENT DUTY CYCLE PERCENT DUTY CYCLE
Dwg. No. A-10,2008 Dwg. No. A-10,2018

X = digit to identify specific device. Specification or limit shown applies to family
of devices with remaining digits as shown.
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2001 e 2025
HHHGH-VOLTAGE. HIGH-CURRIENT DARIINGTON ARRAYS

ULS20XXR
RECOMMENDED PEAK CURRENT RECOMMENDED PEAK CURRENT
AS A FUNCTION OF DUTY CYCLE AT +30°C AS A FUNCTION OF DUTY CYCLE AT +75°C
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Dwg. No. A-12.434 Dwg. No A-12435

X = digit to identity specific device. Specification or limit shown applies to family
of devices with remaining digits as shown.
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2001 rarue 2025
HIGH VOLTAGE, HIGH-CURRENT DARLIN

»TON ARRAYS

INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE
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INPUT vOLTAGE 1 W OLTS — ‘.\\\-\‘
Dwg No. A-10.226A § 1.0 ]
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/ SCHOTTKY TTL
0
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INPUT VOLTAGE IN VOLTS

Dwg. No. A-10.874A

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