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LINEAR INTEGRATED CIRCUITS CURRENT DRIVER ARRAYS

DESCRIPTION

The SG2000 series integrates seven NPN Darlington pairs with
internal suppression diodes to drive lamps, relays, and solenoids in
many military, aerospace, and industrial applications that require
severe environments. All units feature open collector outputs with
greater than 50V breakdown voltages combined with 500mA current
carrying capabilities. Five different input configurations provide
optimized designs for interfacing with DTL, TTL, PMOS, or CMOS
drive signals. These devices are designed to operate from -55°C to
125°C ambient temperature in a 16 pin dual in line ceramic (J)
package and 20 pin Leadless Chip Carrier (LCC). The plastic dual
in—line (N) and S.0.1.C. (DW) are designed to operate over the
commercial temperature range of 0°C to 70°C.

FEATURES

Seven npn Darlington pairs

-55°C to 125°C ambient operating temperature range
Collector currents to 600mA

Output voltages from 50V to 95V

Internal clamping diodes for inductive loads

DTL, TTL, PMOS, or CMOS compatible inputs
Hermetic ceramic package

HIGH RELIABILITY FEATURES

+ Available to MIL-STD-883 and DESC SMD
+ MIL-M38510/14101BEA - JAN2001J

+ MIL-M38510/14102BEA - JAN2002J

+ MIL-M38510/14103BEA - JAN2003J

+ MIL-M38510/14104BEA - JAN2004J

+ MIL-M38510/14105BEA - JAN2005J

+ Radiation data available

+ SG level "S" processing available
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SG2000 SERIES

ABSOLUTE MAXIMUM RATINGS (Note 1)

Output Voltage, V.
(SG2000, 2010 series)
(SG2020 series)

Input Voltage, V,
(SG2002,3,4) ...oceenrirrrcrrrriiietee e b
(SG2005) .....ccoveviernns

Continuous Input Current, |,

Peak Collector Current, I,
(SG2000, 2020)
(SG2010)

Operating Junction Temperature
Hermetic (J, L Packages)
Plastic (N, DW Packages) .........c.ccccc....

Storage Temperature Range ......

-65°C to 150°C

Note 1. Values beyond which damage may occur. Lead Temperature (Soldering 10 sec.) 300°C
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MAXIMUM POWER DISSIPATION vs AMBIENT TEMPERATURE MAXIMUM POWER DISSIPATION vs CASE TEMPERATURE
RECOMMENDED OPERATING CONDITIONS (Note 2)
Output Voltage, V. Peak Collector Current, |,
SG2000, SG2020 series .... SG2000, SG2020 series ..... ... 350mA
SG2010 series S$G2010 series ... 500mA

Note 2. Range over which the device is functional.

Operating Ambient Temperature Range
SG2000 Series - Hermetic
SG2000 Series - Plastic

-65°C to 125°C
0°C to 70°C

SELECTION GUIDE

Device | V. Max | |, Max Logic Inputs Device | V. Max | | Max Logic Inputs

SG2001 50V 500mA General Purpose SG2013 50V 600mA 5V TTL, CMOS
PMOS, CMOS SG2014 50V 600mA | 6V-15V CMOS, PMOS

SG2002 50V 500mA 14V-25V PMOS SG2015 50V 600mA | High Output TTL

SG2003 50V 500mA 5V TTL, CMOS SG2021 95V 500mA General Purpose

SG2004 50V 500mA | 6V-15V CMOS, PMOS PMOS, CMOS

SG2005 50V 500mA | High Output TTL S$G2022 95V 500mA 14V-25V PMOS

SG2011 50V 600mA General Purpose SG2023 95V 500mA 5V TTL, CMOS
PMOS, CMOS SG2024 95V 500mA _ 6V-15V CMOS, PMOS

SG2012 50V 600mA 14V-25V PMOS
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SG2000 SERIES

ELECTRICAL SPECIFICATIONS
(Unless otherwise specified, these specifications apply over the operating ambient temperatures for SG2000 series - Hermetic - with -55°C < T, < 125°C
and SG2000 series - Plastic - with 0°C < T, < 70°C. Low duty cycle pulse testing techniques are used which maintains junction and case temperatures
equal to the ambient temperature.)
SG2001 thru SG2005
Applicable Limits
Parameter Devices Temp. Test Conditions Min. | Typ. [Max. Units
Output Leakage Current (I_.,) o A - Veem 80V 7 T - “TH00 | pA’
SG2002 Vcs =50V, VlN =6V 500 | pA
’ SGA008 1T VeSOV, V a1V | 5001 pA
Collector Emmer (Vcs‘sm) All To=Tun |lc= 350mA Iy = 850pA ) 16 | 1.8 A"
: T Ve 1 1o = 200mA, 1, = S80uA 18|15] v
To=Tun I; = 100mA, |, = 350pA 1.1 {13 v
= 17, = 28511« 350mA, ]« 500pA - 126(18{ v
T,=25°C ‘c = 200maA, I = 350pA 11 {13 \
b TA:f_-fm 1};%’1%%-1%7 09 {11 v
Ta=Tuax | Ic =350mA, |, = 500pA 16 | 1.8 \%
T # e | 1C = 200mA, I, #380pA 1315 ¢ v
Ta = Tyax I°_100mA P-ZSOuA 11 | 1.3 v
Tnput Gurrent (lyge) 8G2002 , | - - Vi wATWE S 480 | 850 [1300] pA
SG2003 Vm =385V 650 | 930 |1350] pA
o SG2004 | - Vo mBV e s 240 | 980 | 500-{ pA
) V =12V 650 /1000 1450| pA
EER00S | IVREEV T o] 1800124004 A -
All T,=T | = 500uA 25 | 80 HA
mvm{v,::i SER002 | T, =T | Vg w 2V, |, = 300MA SRR K,
) 1T = Tuax VCE_ZV I, = 300mA 13 \"
© SG2008 TiwTi | VicwoV, | =200mA lasv
Ta=Tun V =2V, | = 250mA 3.6 \
T T V -QV g-m u | -39 1 v
1 Ta=Thaax VCE =2V, IQ = 200mA 24 \
e T ] Vi e 2V, 1, 250mA jerl v
Ta=Tuax | Ve =2V, | = 300mA 3.0 A
SGR004 | T, = Toae’ | Vig &2V, 1o = 125mA 60| v
Ta=Tun | Vee =2V, | = 200mA 8.0 A
TyuTon | Vogm2V, ig = 275mA : two}v
T,=T, V. =2V, |, =350mA 12 \
e T V=V e 12 50{ Vv
Ta=Toax VCE =2V, I = 200mA 6.0 \
T The | Vi w2V, = 275mA 70 Vv
Tp=Tuax | Vee =2V, I = 350mA 8.0 \
SE2005 | T =T | Vig =2V, 15w 3S0MA - . 1 o fseiv
Ta=Tuax | Vee =2V, I = 350mA 2.4 \"
D-C Forward Current - S SG2001 [T,V |Veem2V,I,5350mA - |800[ -
Transfer Ratio (h.) T, =25°C V = 2V le= 350mA 1000
foput Capaciance (C,): (Note 3) A T 28] g ) 15 | 28°f pF
Turn-On Delay (TPLH) All T,=25°C | 0. 5 EytoO. 5 E 250 |1000] ns
Turn-Oif Delay (TPHL) . Al T, =25C|08E, 005E, - - | - 25011000} ne
Clamp Diode Leakage Current (lg) All Vg = 50V 50 | pA
Clamp Diode Forward Vottage (V,) Al L 3S0MA - . o 17)20] Vv
Note 3. These parameters, although guaranteed, are not tested in production.
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SG2000 SERIES

ELECTRICAL SPECIFICATIONS (continued)
SG2011 thru SG2015
. Limits .
Parameter Agz::;iaebsle Temp. Test Conditions Min. | Typ. [Max. Units
Output Leakage Current (Ioe) AN Vee = 50V 100 | pA
$G2012 Ve =50V, V=6V 500 | HA
; " SG2014, . { Ve =50V, Vi =1V~ e : 800 | pA
Collector Emitter (VCE(S”)) All Ta=Tun |l =500mA, |y = 1100uA 1.8 | 2.1 \
R AT : - Ty =T | lc =350mA, |, = 850uA 16,18 V
To=Tyn | lc=200mA, |, = 550pA 1315 ] V
i - A o Ty w25°C | | = 500mA, |, » 600pA 17|19]| V
T,=25°C | |, =350mA, |, = 500pA 12516 | V
T,=25%C | -unm&g = 350pA 1113} Vv
Ty =Tuax | lc =500mA, |, = 600pA 1.8 | 21 \
f AT = Toax }cuSSOmA.I.-SOOuA 16|18 | V
To=Tuax | Ic =200mA, |5 = 350pA 1311581 V
Input Current (o) | sGaa012. | V=17V 480 | 850 |1300| pA
) - SG2013 Vv, =3.85V 650 | 930 [1350| wA
et e | sazots | Va=SV . 240 | 350 | 500 | pA
Vw =12V 650 |1000(1450| pA
i Faen o sG2015 . | - V=3V 11 1180]1500|2400| pA
(lorey) All T, =Tyax | lc = 500pA 25 | 50 pA
Input Votage Ve $G2012 . |T.=Tum | Vog = 2V, I =500mA 235| v
T = Tuax VCE =2V, |, = 500mA 17 \
$G2013 T Tom | Vo =2V, | = 260mA 36| Vv
Ta=Tun | Vee =2V, | = 300mA 39t Vv
| T T V“-ZV lc-somm\ 60| V
Ta=Tuax | Voe = 2V, | = 250mA 27| V
Ti= Toax: V e =2V, |g = 300mA 30| V
T, = Tuax vCE =2V, |, = 500mA 35| v
. SG2014 Ta= T | Vg =2V, I =275mA 0]V
Ta=Tun | Vee =2V, | = 350mA 12 \"
. Ta= T | Veg= 2V, |g = 500mA 71V
Ta=Tuax | Vee =2V, | =275mA 70| V
1Ta=Taax | Voe =2V, | = 350mA 80] VvV
To=Tuax | Ve =2V, I = 500mA 95| V
862015 . [T, =T | Ve =2V, |, = 350mA 30} V
To=Tun | Vee =2V, I = 500mA 35| Vv
. Tam Toax | Ve = 2V, | = 350mA . 24| V
. Ta=Tuax | Vee =2V, I = 500mA 26 | V
D-C Forward Current o, BKa2011 . | T, =T i Vee =2V, |, = 500mA 450
Transfer Ratio (h) ) T,=25°C | Ve =2V, = 500mA 900
. Capacitance (C.,) (Note 3) Lo WL | T=28C) . 15 | 25 | pF
Turn-On Delay (TPLH) All T,=25°C| 0.5E 0 0.5, 250 [1000| ns
Turn:Off Delay (TPHL) : " A T Ta=25°C| 05 E 10 05E,, 250 |1000| ns
Clamp Diode Leakage Current (la) All ) Vg =50V 50 | uA
Clamp Digde Forward Voltage (V) A , lp = 350mA 17|20]| v
I, = 500mA 25| v
Note 3. These parameters, although guaranteed, are not tested in production.
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SG2000 SERIES

ELECTRICAL SPECIFICATIONS (continued)
SG2021 thru SG2025
Parameter ASZ:::::;“’ Temp. Test Conditions M. ‘L.:_r;r:s Max. Units
Output Leakage Current (I..,) Al Ve = 95V 100 | pA
SG2022 Ve =95V, V, = 6V 500 | pA
$G2024 © | Vgg =985V, V= 1V 500 { pA
Collector - Emitter (Vggar,) All To=Tun |l =350mA, |, = 850pA 16 18] V
To=Toun | lc =200mA, |, = 550pA 13|16 V
To=Tun | lc=100mA, |, = 350uA 11 13] Vv
T, =25°C | |, = 350mA, |; = S00pA 125|166 | V
T, =25°C | |, = 200mA, |, = 350pA 1113 v
T,=25°C | I, = 100MA, | = 09 |11} V
To=Tuax | lo = 350mA, I, = 500nA 16 18| Vv
Ta=Toax | lc = 200mA, I = 350pA 13115 V
Tp=Tuax | lo = 100mA, I, = 250uA 1113 v
Input Current (ko) $G2022 V=17V 480 | 850 {1300} pA
SG2023 V) =3.85V 650 | 930 (1350 pA
S5G2024 V=5V 240 | 350 | 500 | pA
V=12V 650 [1000!1450] pA
$G2025 Vo =3V 1180|1500{2400| pA
(hnorr) Al T, =Ty | lc = 500pA 25 | 50 pA
INput VORBGS (Vyor) SG2022  |Ty=Tom |Voe =2V, |, =300mA 18|V
To=Tuax | Voe = 2V, I = 300mA 131V
$G2023 Ta= T | Vee =2V, | = 200mA. 331 V
To=Tun | Ve =2V, I, =250mA 36| v
To=Tuw | Vee=2V, 1, =300mA - gt Vv
Ta=Tuax | Vee =2V, I = 200mA 241 V
Ty= Toux VOE-ZVI =250mA 271 V
Ta=Tuax | Vee =2V, I = 300mA 30} V
SG2024 Ta=Tow | Vee=2V, |c =125mA 601 V
Ta=Tun | Vee =2V, | = 200mA 80| Vv
To=Tow | Vee=2V, l = 275mA io| v
Ta=Tun V,:E =2V, l =350mA 12 \
Ta=Toax | Vee =2VI = 125mA 50| Vv
Ta=Thax V =2V, I =200mA 60| V
Ta=Toux V =2Vl = 275mA 70| V
Ty = Tuax VCE=2VIC=350mA 80| v
S$G2025 Ta=Tim | Vee=2V, | 350mA 30| Vv
Ta = Thax V =2V, I =350mA 24| v
D-C Forward Current 8G2021 Ta=Tom V =2V, I = 350mA 500
Transfer Ratio (h..) T,=25°C V =2V, I =350mA 1000
Input Capacitance (C,,) (Note 3) All T, =25°C] 15| 25 | pF
Turn-On Delay (TPLH) All T,=25°C |05 E t005E,, 250 {1000| ns
Tum-Oft Delay (TPHL) All T,=25°C | 0.5E toOSEw, 250 {1000} ns
Ciamp Diode Leakage Current (1) All Vp= 95V ; 50 | pA
Clamp Diode Forward Voltage (V) | Al I, = 350mA [17]20] v
Note 3. These parameters, although guaranteed, are not tested in production.
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SG2000 SERIES

CHARACTERISTIC CURVES
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SG2000 SERIES

CONNECTION DIAGRAMS & ORDERING INFORMATION (See Notes Below)

Amblent
Package Part No. (Note 3) Temperature Range Connection Diagram
16-PIN CERAMIC DIP SG2XXXJ/883B  -55°C to 125°C e e
J - PACKAGE SG2XXXJ -55°C to 125°C 2 -boq s
3 C—%*ﬂ 14
4 Cﬂ»ﬁ*: 13
B E-DO—WAZ 12
16-PIN PLASTIC DIP SG2XXXN 0°C to 70°C 6 Clo—g— 115
N - PACKAGE B xS
s (1=, “TJe
16-PIN WIDE BODY SG2XXXDW 0°C to 70°C 1 []:j—DoT:D 16
PLASTIC S.0.1.C.
DW - PACKAGE ==let o
3 D:<}_‘>° T {1714
4 D:*i—DC ] {T]13
5 [I-J!—DO—Q- {1712
6 [E—;Do 1 {111
7 (T 1 1310
8 [T H—, “Ts
20-PIN CERAMIC SG2XXXL/883B  -55°C to 125°C
LEADLESS CHIP CARRIER SG2XXXL -55°C to 125°C
L- PACKAGE

Note 1. Contact factory for JAN and DESC product availability.
2. All parts are viewed from the top.
3. See selection guide for specific device types.

Silicon General - 11861 Western Avenue * Garden Grove, CA 92641 « (714) 898-8121 » TWX: 910-596-1804 * FAX: (714) 893-2570
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