HIGH-VOLTAGE, HIGH-CURRENT

ULS28XXH/R

Owg. No. A-10,322

ABSOLUTE MAXIMUM RATINGS

Output Voltage, V¢

(ULS280X*, ULS281XY) . ..... ... 50V

(ULs282X*) .. ... a5 Vv
Input Voltage, V

(ULS28X2°, X3, X4") .......... aov

(ULS28X5") .. ... .. 15V
Peak Output Current, 1,

(ULS280X*, ULS282X") ... ... 500 mA

(ULS281X") ... ... ... 600 mA
Ground Terminal Current, |, . .. ... 30A
Continuous Input Current, |,. ... ... 25 mA
Power Dissipation, P,

(one Darlington pair) .......... 1.0W

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

Tpocmeeeeiee e -55°C to +125°C
Storage Temperature Range,

Tge oo iniiaiianan, -65°C to +150°C

X = digit to identify specific device. Characteristic
shown applies 1o family of devices with remaining
digits as shown.

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

DARLINGTON ARRAYS

Designed to serve as interface between low-level circuitry and -
high-power loads, Series ULS2800EK, ULS2800H, and ULS2800R
arrays consist of sight silicon NPN Darlington power drivers ona
common monolithic substrate. They are ideally suited to dnvmg relays,
solenoids, magnetic print hammers, lamps; and other devices in high-
reliability military or aerospace applications with up to 3A output
current per package. .

These devices are screened to MIL-STD-883l Class B_ and are -
supplied in a leadless ceramic chip carrier with Kovar lid (suffix ‘EK"), -
the popular ceramic/metal side-brazed 18-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- rellabmty screenlng
are standard.

The 35 integrated circuits described here permit'lhe circuit desi'gn,er
to select the optimal device for any application. in addition to the three'
package styles (note that the ceramic chip carrler is available only for -
the ULS2801EK through ULS2B05EK devices), there are five input -
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 inductwe Ioad trans,tent, '
suppression. B '

FEATURES

W TTL, DTL, PMGS, or CMOS Compatible Inputs

W Peak Output Current to 600 mA

W Transient-Protected Outputs B
M High-Reliability Screening , R

ULS280XEK

to MiL-STD-883, Class B
B -55°C to +125°C Temperature Range

Dwg: No. A-14,324 -

Always order by complete part number, e.g., LUL8281 3H883|
See matrix on next page.
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SUFFIX EK, Ry 4 =%

PR

50 75 100 125 150
AMBIENT TEMPERATURE IN °C

Dwg. GM-005

ULS28X1°
(Each Driver)

Veema 50 V 50V 95 V-
. 500 mA 600 mA 600 mA
Logic : Part Number o
General Purpose ULS2801* uLSZ811*.. ;1}!.78,28_'2'1"‘, |
PMOS, CMOS e e
14-25 V ULS2802* uLsS2812* . . ULS2822*
PMOS - LLn L T
5V ULS2803* uLsS2813* . ULS2823%
TTL, CMOS , e
6-15V ULS2804* - ULs28f4* - ULS2824* -
CMOS, PMOS IR
High-Output uLS2805* uLs2815* -uULs2825* |
PARTIAL SCHEMATICS
ULS28X2° ULS28X3°
(Each Driver)

—P—0 coMm

-—e——-0
'

x

lzzd
Dwg. No A-9595

ULS28X4°
{Each Driver)

—Pp—-—0 COM

Owg. No. A-8898A

COM

Dwg. No A-9650

(Kach Driver)

- Dwg-No: A9GST

ULS28X5°
(Each Driver)

o COM

* Complate pén‘ hUhibér Includes a final” .|

_ letier toindicate package (EK = leadlass

ceramic ch fcamer H:= ceéramic/metal -
s.'de-braze R cermrc/glass cer-DIP

X = digit to .'denﬂfy specific dewce
Specification or limit shown. app.’res o
family of devices w:fh remammg d:grrs as
shown . . .

Owg. No. A-10,228
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ULS2801EK/H/R THRU ULS2805EK/H/B
ELECTRICAL CHARACTERISTICS over operating temperature range (unless othermse noted)

Applicable Test Conditions . _ Ltmits i
Characteristic Symbol Devices | Temp. Voltage/Current Fig. |- Min, Typ., ,Ma_x., Units |
Output Leakage Current | Ig, Al Vge =50V Al — = 100 | pA -
uLs2802* Vee=50V, Vy=6vV | B | — — 500 | pA |
ULS2804 Veg= 50V, V= 1V B | — — 500 [ pA
Colector-Emitter Veean Al 55°C | |,=350mA, I = 850 uA 2 | — 18 48| Vv~
Saturation Voltage lo =200mA, I, = 550 uA 2 — 13 15| v
lg = 100MA, I, = 360 A 2 | — 14 13| v
l,=350mA,l;=500pA | 2 | — 125 16 | V
+25°C | 1,-200mA 1,=350pA | 2 | — 1413 | V
I, = 100 A, | = 250 A 2 | — o8 1| v°
+125°C | 1,=350mA%,|,=500p)A | 2 | — 16 18 | V. |
l,=200mAT, ;= 350pA | 2 [ — - 13 15 | V
l,=100mAI,=250pA | 2 | — 114 43 | V
Input Current o | ULS2802° V=17V 8| 480 850 1300 | pA
uLS2803" V= 385V 3 | 650 930 1350 | pA
ULS2804° V= 50V a | 240 350 500 | pA
V=12V 3 | 650 1000 1450 | pA |
ULS2805" V=30V 3 | — 1500 2400 | pA
hnorm Al {+125°C | 1= 500pA 4] 25 50 — |- A
Input Voltage Vinon) uLsz2g02* | -55°C Vee=20V,l,=300mA 5 - _' _18ﬁ_ TV
+125°C | V.=20V,].=300mAt 5 — =18 | V-
ULS2803" | -55°C | V,.=2.0V,i,=200mA s [ — — 33| v
Vo =20V, =250mA 5 | — — 86 | V_
Vee=2.0V, | =300mA 5 | — ~a9 | v
#125°C | V. =2.0V,|, =200mAf 57 — 24| v
Vee=20V,lg=250mAt | 5 | — — 27 | Vv
Vee=20V,I;=000mAT | 5 | — — 30 | v
*Complete part number includes a linal letter to indicate package

{EK =Ieadless ceramic chip carrier, H = caramic/metal side-brazed, R = ceramic/gtass cer-DIP),
NOTE 1: Altlimits stated apply to the complete Darlington series except as specified for a single device type.

NOTE 2: The 'm(om

NOTE3: The V, o,

current limit guarantees against partial turn-on of the output.
voltage limit guarantees a minimum output sink current per the specified test conditions.
Pulse Test, t,< tus, see graph.

~ Céntinuedriextpage...




ULS2801 EK/H/R THRU ULS2805EK/H/R ELECTRICAL CHABACT EBISTICS contmued

Forward Voltage

Applicable Test Conditions N e ~ Limits _
Characteristic Symbol Devices | Temp. Voltage/Current Fig. | - Min. Typ.' Max. | Units
Input Voltage (cont.) Vo | ULS2804' | 55°C | V=20V, =128mA | 5 | — —60 [ Vv
Vog=20V,l,=200mA | 5 | — — 80 |-V
Vee=20V,l=278mA . | 5 | — — 10 | Vv
Vee=20V,Io=350mA | 5 | — = 12 | V.
+125C | Ve =20V,li=125mA | 5 | — —~ 50 ] V.
Vee=20V,Ig=200mAT | 5 | — — 60 | V.
Vee=20V,ig=275mAT | 5 | — — 70 | V.
Voe=20V,|,=350mAt | 5 | — . — 80 | Vv
ULS2808' | 55°C | Vgg=20V,l,=350mA | 5 | — — 80 | V.
+125C | Vge=20V,I,=350mAT | 5 | — — 24 | V_
D-C Forward Current Peg uLs2801* -55°C Veg=2.0V,1,=350mA 2 500  — — —_
Transfer Ratio +25°C | Vo=20V,l,=350mA | 2 1000 —— e
Tum-On Delay b Al | +25°C 8 250 1000 | s |
Turn-Off Delay b Al +25°C 8 | — 250 1000 | ns |
Clamp Diode I Al Vo =50V 8 | — — 50 | yAa
Leakage Current RIS R
Clamp Diode v, Al | =350 mA? 7| - r 20 v

“Compiete part number includes a final tetter to indicate package (EK = leadless ceramic chip carrier, H = ceramic/metal SIde-brazed H ceramlc!glass cer-DIP)
NOTE 1: Alllimits stated apply to the complete Darlington series except as specified for a single davice type.

NOTE 2: The iy ocr

current limit guarantees against partial turn-on of the outpui.

NOTE 3: The Vs.-uom voltage limit guarantees a minimum output sink current per the specified test canditions.

Pulse Test, t, S 1ps, see graph.




ULS281 lH/R THRU ULS2815II/R
ELECTRICAL CHARACTERISTICS over operating teperature range (unless othermse noted)

Applicable Test Conditlons NP leits e b
Characteristic Symbol Devices Temp. Voltage/Current Fig. Mm. Typ Max. Units | -
Output Leakage Current leex All Ve =50V 1A - = "-100'_ pA )
uLS2812* Ve =50V, V=6V B8] — — 50| pA
uLS2814* Ve =50V, V= 1V 18| — — 50| pA
Collector-Emitter Veewan Al 65°C | 1,=500mA,|,=1100pA | 2 | — 18 21 | Vv
Saturation Voltage |, =350 A, |B=850pA 2 18 18 : v
=200 mA, I =550 pA 2 | — 13 15| v
l;=500mA,lp=600pA | 2 [ — 17 d9 | v
+25°C | I,=350mA, I =500 uA 2| — 125 16| Vv
|, =200 mA, I, =350 uA 2 = 1 a3 b v
+125°C | 1,=500mAT,l;=600pA | 2 | — 18 23 | V.|
-350mAT, I =5000A | 2 | — 16 18| Vv |
=200mA% 1 =350uA | 2 | —" 13 15 ] v
Input Current o | ULS2812° V=17V 3 | 480 es0 1300 | wA |
ULS2813" V, =385V 3 | 650 930 1350 | pA |
ULS2814° V=50V 3 | 240 950 500 | pA
V=12V 3 | 650 1000 1450 | pA |
ULS2815° V=30V "3 | — 15002400 | pA |
hnorm Al | s125°c | 15 =500pA 4| 25 50 — | pA
Input Voltage Vinion) uLs2812® | -55°C Vee=2.0V,1,=500mA 5 - 235 v
+125°C | V =2.0V,l,=500mAt 5 — =17 .V
ULS2813' | -65°C | Voo=2.0V,1,=250mA 5 | — — a6 |V
Ve =20V, |, =300 mA 5 | — — 88 | Vv
Vee=2.0V,l, =500 mA 5§ | — — 60 | V-
#125°C | V=2.0V,l =250 mAt 5 — =27 ;v_f_-f
Ve =20V, 1, =300 mAf 5§ | — — 30| VvV
Voe=20V,l=500mAT | 5 [ —  — a5 | V.
*Complete part number inciudes a final letter to indicate package (H = ceramic/metal side-brazed, R = ceramtc!glasscer—DlP)

NOTE 1: Alllimits stated apply to the complete Dariington series excepl as specified for a single device type.

NOTE2: The l,mom current fimit guarantees agamst padtial fum-on of the cutput.

NOTE3: The V,, «on Yoltage limit guarantees a minimum output sink current per the specified test conditions.

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

- Continued 'rie)’gtpag'e',.;. -




IjLS28 1 lH/R THRU UL828 15H/R ELECT RICAL CHARACTERISTICS conhnued

Applicable Test Canditions N v ,- ) lelts .
Characteristic Symbol Devices Temp. Voltage/Current V_Flg._ Min, Ty‘p Max. Units -
Input Voltage (cont.) Vo | ULS2814' | 55°C | V. =2.0V,| =275mA 5| = — 0.} v
Ve =20V, 15 =350 mA 5 | — = 12| Vv
Vg =2.0V,1,=500mA 5 | — — 17 | v
+125°C | V=20V, ,=275mAT - | 5 ~ .;"‘7'.'0'-1_,:—' v
Veg=20V,lg=050mAT | 5 | —  — 80 | V
Ve =2.0V, |, =500 mA? 5 | = =95 | Vv
ULS2815" | -55°C | Ve=20V,I,=350mA | 6 | — - — 380 | V
Vog=20V,1,=500mA s | = — 85 | v
H125°C | Ve=20V,l,=050mAt- | 6 | — — 24 | V.
Voo=20V,l,=500mAT | 5 | —  — 26 ] V_
D-C Forward Current hee | ULS2811" | 65°C | V.=20V.|,=500mA | 2 | 450  — — | —
Transfer Ratio +25°C | V.=20V,| =500mA 2 [ e = — | —
Turn-On Delay oo Al | +25°C 8 | — 250 1000 | ns
Turn-Oft Delay o Al | +25°C 8 .| — 2501000 | ns |
Clamp Dicds I, Al V=50V 6 | — ~— 80 | pal
Leakage Current . SRR
Clamp Diode v, Al - =350 mAt 7 | = 1720 | v
Forward Voltage | =500 mAT 7 _ - 25 B V .

*Complete pant number includes a final letter to indicate package (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP)

NOTE 1: Alllimits stated apply to the complete Darlington series except as specified for a single device type.

NOTE 2: The Ly ey

NOTE 3: The VW(ON)

current limit guarantees against partial turn-on of the cutput.
voltage limit guarantees a minimum output sink current per the specified !estcondmons
tPulse Test, t, < 1ps, see graph.




.- ULS282 1 H/R THRU ULS2825H/R=**
ELECTRICAL CHARACTERISTICS over operal:mg temperature range (unless othemlse noted)

Applicable Test Conditions - [imlts S ',
Characteristic Symbol Devices Temp. Voltage/Current Flg. | Min_. ',TVPf Max. { Units |- -
Qutput Leakage Current foex All Veg=95V '1A7_ - ' —100 7 pA
uLS2822" Vee= 95V, V, = 6V 1B1 — — 800 pA
ULS2824" | +25°C | Vige= 95V, V=1V B[ ~ — 50 | pA
+1265°C | V=95V, V=05V | 1B | — — 500 | pA
Collector-Emitter Voremn Al 55°C | =350 A, I = 850 uA 2 | — 16 18| V-
Saturation Voltage |, =200 mA, I, = 550 A 2 _ 13 15 | f.VV
lo = 100 mA, I, = 350 piA 2 — 1113 | v
|, =350 mA, | =500 pA 2| — 135 16| V.
+25°C | 1,=200mA, I,=350 pA 2 | — 1f 13| vV |
lo=100mA, I, = 250 pA 2 | — 09 14 [ V.
+125°C | |;=350mAT,I;=500pA | 2 | — 16 18 | -V
c=200mAT, i, =350pA | 2 | — 13 158 | V
Iy =100mA, I =250 jA 2 = 13| v
Input Current o | ULS2822° V=17V a | 460 850 1300 | pA |
uLs2g23* V=385V 3 | 650 930-1350 | pA |
ULS2824" V, =50V 3 | 240 350 500 | pA |
V=12V 3 | 650 1000 1450 | pA
ULS2825* V=30V 3 | — 15002400 | pA
hor Al +125°C | I,=500pA 4| 20 s — | A |
Input Voitage Viniony uLs2g22* -55°C | V=2.0V,|.=300mA 5 — . — .18 V.
+125°C | Vge=20V,|;=300mAT | 5 |° — — 13 | V.
ULS2823° | -55°C | Voe=2.0V,l,=200mA 5 [ — — 33 | V_
Vog=20V,|,=250mA 5 | — — 86 | V
Vee=20V,l;=800mA | 5.| — — 3§ | V
+125°C | V,c=2.0V,1,=200mAf 5 = = 24 | V
Vee=20V,lc-260mAT | § | — — 27 |V
V=20V, =300mAT | & | — 7-,;-}-'30'-*':' v ﬁ'
*Completa part number includes a final letter to indicate package (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP). ' Conhnued next page

NOTE 1: Alllimits stated apply to the compilete Darlingten series except as specilied for a single devics type.
NOTE2: The llN(OFF) current limit guarantees against partial turn-on of the qutput.
NOTE 3: The Vinion Yoltage limit guarantees a minimum output sink current per the specified test conditions.

'Pulse Test, t < 1us, see graph.
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ULS2821H/R THRU ULS282DH/R ELECTRICAL CHARACTERISTICS conhnued

Applicable Test Conditlons___ S CE - L[mlts'_ ] .
Characteristic Symbol Devices | Temp. Voitage/Current Fig. | Min. Typ. Max. | Units
Input Voltage (cont.) Vo | ULS2824" | 85°C | v =20V =125mA | 5 | — — 60 | Vv
V=20V, l.=200mA | 5 | —~ — 80 | Vv
Vee=20Vl=276mA | 5| — -— 10 |. v
Veg=2.0V,1, =350 mA 5 [ —. — 12 | v
H125°C | Vgg=20V,I,=125mA | 6 | — — B0 | V
Vee=20V,I=200mAT | 5 | — — 60 | V.
Vee=20V,|;=275mAt | 6 | — .= 70 |-V
Vee=20V,lo=360mAt | 5 | — — 80 | V
ULS2825' | -55°C | Voe=2.0V,l,=350mA 5| — — 30 | v
H25C | V=20V, =360mAT | 5 | — — 24 | .V
D-C Forward Current Nee ULS2821° | -55°C | Vg =2.0V,| =350mA 2 | 500’-': Q- — -
Transfer Ratio 125°C | Vg,=20V,|,=350mA | 2 | 1000 - | =
Turn-On Delay e Al +25°C 8 | = ﬁ 250 1000 | ns _
Turn-Off Delay ton Al +25°C 8 | — 250 1000 | ns
Clamp Diode Iy Al Vq=95V 6 | — = .80 | pA
Leakage Current 7 BT A
Clamp Diode v, Al |= 350 mAt 7=t 20 |V
Forward Voltage I i T :

*Complete part number includas a final letter to indicate pachage (H = ceramic/metal side-brazed, R = ceramic/glass cer-DIP),
NOTE 1: Altlimits stated apply to the complste Daslington series except as specified for a single device type

NOTE 2: The 'm(om currant limit guarantees against partial tum-on of the output.

NOTE 3: The Vw(om voltage limit guarantees a minimum output sink current per the specified test conditions.

tPulse Test, < 1 s, see graph.
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CCOLLECTOR CURRENT IN mA

400

200

uLsa2ax1®

ULS28X2* 13V

. PULSE
ULS28X3 35V ;}g{ﬁﬁﬁ:ﬂ;
ULS28X4 12V 0C-50%
ULS28X5" 35V

" Owg.Ne.A43273 .

* Complete part number includes a final letter (o lndlcate package

QUTPUT

X= Digit to identify specific device. Specificatian shown apphes to famlly of dewcas
with remaining digits as shown. )

Dwg. No. A-13,272

FIGURE 8
COLLECTOR CURRENT COLLECTOR CU__’Iﬁ_j{iiNT R
AS A FUNCTION OF SATURATION VOLTAGE AS A FUNCTION OF INPUT VOLTAGE . -
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X = digit lo identify specilic device. Specification or limit shown appl.'es to family
of devices with remaining digits as shown.
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