
S3 National
mUk Semiconductor

DS2001 /DS9665/DS2002/DS9666 
DS2003/DS9667/DS2004/DS9668 
High Current/Voltage Darlington Drivers
G e n e ra l D e s c r ip t io n
The DS2001 /DS9665/DS2002/DS9666/DS2003/DS9667 
DS2004/DS9668 are comprised of seven high voltage, high 
current NPN Darlington transistor pairs. All units feature 
common emitter, open collector outputs. To maximize their 
effectiveness, these units contain suppression diodes for 
inductive loads and appropriate emitter base resistors for 
leakage.
The DS2001/DS9665 is a general purpose array which may 
be used with DTL, TTL, PMOS, CMOS, etc. Input current 
limiting is done by connecting an appropriate discrete resis
tor to each input.
The DS2002/DS9666 version does away with the need for 
any external discrete resistors, since each unit has a resis
tor and a Zener diode in series with the input. The DS2002/ 
DS9666 was specifically designed for direct interface from 
PMOS logic (operating at supply voltages from 14V to 25V) 
to solenoids or relays.
The DS2003/DS9667 has a series base resistor to each 
Darlington pair, thus allowing operation directly with TTL or 
CMOS operating at supply voltages of 5.0V.

The DS2004/DS9668 has an appropriate input resistor to 
allow direct operation from CMOS or PMOS outputs operat
ing from supply voltages of 6.0V to 15V.
The DS2001 /DS9665/DS2002/DS9666/DS2003/DS9667 
DS2004/DS9668 offer solutions to a great many interface 
needs, including solenoids, relays, lamps, small motors, and 
LEDs. Applications requiring sink currents beyond the capa
bility of a single output may be accommodated by parallel
ing the outputs.

F e a tu re s
o Seven high gain Darlington pairs 
Ea High output voltage (Vce = 50V) 
n High output current (Iq = 350 mA)
Si DTL, TTL, PMOS, CMOS compatible
□ Suppression diodes for inductive loads
□ Extended temperature range
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J Package 
Number 

J16A

N Package 
Number 

N16E

M Package 
Number 
M16A

DS2001
DS9665

DS2001MJ
DS2001TJ
DS2001CJ
DS9665MJ
DS9665TJ
DS9665CJ

DS2001TN
DS2001CN
DS9665TN
DS9665CN

DS2001TM
DS2001CM

DS2002
DS9666

DS2002MJ
DS2002TJ
DS2002CJ
DS9666MJ
DS9666TJ
DS9666CJ

DS2002TN
DS2002CN
DS9666TN
DS9666CN

DS2002TM
DS2002CM

DS2003
DS9667

DS2003MJ
DS2003TJ
DS2003CJ
DS9667MJ
DS9667TJ
DS9667CJ

DS2003TN
DS2003CN
DS9667TN
DS9667CN

DS2003TM
DS2003CM

DS2004
DS9668

DS2004MJ
DS2004TJ
DS2004CJ
DS9668MJ
DS9668TJ
DS9668CJ

DS2004TN
DS2004CN
DS9668TN
DS9668CN

DS2004TM
DS2004CM
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A b s o lu te  M ax im um  R a tin g s  (Notei)
If Military/Aerospace specified devices are required, DS2001C/DS9665C 0°Cto+85°C
please contact the National Semiconductor Sales DS2002C/ DS9666C 0°C to +85°C
Office/Distributors for availability and specifications. DS2003C/DS9667C 0°Cto +85°C
Storage Temperature Range DS2004C/DS9668C 0°Cto +85°C

Ceramic DIP —65°C to +175°C Lead Temperature
Molded DIP —65°C to + 1 50°C Ceramic DIP (Soldering, 60 seconds) 300°C

Operating Temperature Range Molded DIP (Soldering, 10 seconds) 265°C
DS2001M/DS9665M — 55°C to + 1 25°C Maximum Power Dissipation* at 25°C
DS2002M/DS9666M — 55°C to +125°C Cavity Package 2016 mW
DS2003M/DS9667M —55°C to + 1 25°C Molded Package 1838 mW
DS2004M/DS9668M — 55°C to +  125°C S.O. Package 926 mW
DS2001T/DS9665T —40°C to +105°C •D e ra te  cavity package 16.13 m W /°C  above 25°C; derate m olded DIP pack

DS2002T /DS9666T — 40°C to +105°C age 14.7 m W /°C  above 25°C. D era te  S.O. package 7.4 m W /'C .

DS2003T /DS9667T —40°C to +105°C Input Voltage 30V
DS2004T /DS9668T —40°C to +105°C Output Voltage 55V

Emitter-Base Voltage 6.0V
Continuous Collector Current 500 mA
Continuous Base Current 25 mA

E le c tr ic a l C h a ra c te r is t ic s  Ta = 25°C, unless otherwise specified (Note 2)
Symbol Parameter Conditions Min Typ Max Units
•CEX Output Leakage 

Current
Ta =  85°C for Commercial 
VCe =  50V (Figure 1a) 100

juA
VCe =  50V, V| =  6.0V (Figure 1b) DS2002/ DS9666 500
VCe =  50V, V| =  1.0V (Figure 1b) DS2004/DS9668 500

VcE(Sat) Collector-Emitter 
Saturation Voltage

lc =  350 mA, Ib =  500 /xA (Figure 2) (Note 3) 1.25 1.6
Vlc = 200 mA, Ib =  350 jaA (Figure 2) 1.1 1.3

lc = 100 mA, Ib =  250 p,A (Figure2) 0.9 1.1
•l(ON) Input Current V| =  17M (Figure 3) DS2002/DS9666 0.85 1.3

mAV| =  3.85V (Figure 3) DS2003/ DS9667 0.93 1.35
V| = 5.0V (Figure 3) DS2004/ DS9668 0.35 0.5
V| =  MM (Figure 3) 1.0 1.45

•l(OFF) Input Current 
(Note 4)

Ta =  85°C for Commercial 
lc = 500 jxA (Figure 4) 50 100 IxA

V|(ON) Input Voltage 
(Note 5)

VCe =  2.0V, lc =  300 mA (Figure 5) DS2002/ DS9666 13

V

VCE = 2.0V, lc = 200 mA (Figure 5) DS2003/DS9667 2.4
VCe =  2.0V, lc =  250 mA (Figure 5) 2.7
VCe =  2.0V, lc = 300 mA (Figure 5) 3.0
VCe = 2.0V, lc = 125 mA (Figure 5) DS2004/ DS9668 5.0
VCe =  2.0V, lc =  200 mA (Figured) 6.0
VCE = 2.0V, lc = 275 mA (Figure 5) 7.0
VCe =  2.0V, lc = 350 mA (Figure 5) 8.0

hFE DC Forward Current 
Transfer Ratio

VCE = 2.0V, lc = 350 mA (Figure 2) DS2001 /DS9665 1000

C| Input Capacitance 15 30 PF
tpLH Turn-On Delay 0.5 V| to 0.5 V0 1.0 fxS

tpHL Turn-Off Delay 0.5 V| to 0.5 V0 1.0 juts
>R Clamp Diode 

Leakage Current
Vr =  50V (Figure 6 ) TA = 25°C

Ta = 85°C
50
100

juA
julA

vF Clamp Diode 
Forward Voltage

Ip =  350 mA (Figure 7) 1.7 2.0 V

Note 1: “ A bso lu te  M axim um  R atings”  are those  va lues beyond w h ich  the  sa fe ty  o f the  dev ice  canno t be guaranteed. T hey a re  no t m eant to  im ply th a t the  devices 
should be opera ted  a t these  lim its. T he  tab les o f “ E lectrica l C ha racte ris tics”  prov ide  cond itions  fo r actua l dev ice  opera tion .

Note 2: A ll lim its app ly  to  the  com p le te  D arlington series excep t as spec ified  fo r  a  s ing le  dev ice  type.

Note 3: U nder norm al opera ting  cond itions these  un its w ill susta in  350 m A per ou tpu t w ith  Vq e  (Sat) =  1-6V a t 70°C w ith  a  pu lse  w id th  o f 20 m s and a duty cyc le  o f 
30% .

Note 4: T he  li(OFF) curren t lim it guaranteed aga inst partia l tu rn -on  o f the  output.

Note 5: T he  V|(q n ) vo ltage  lim it guarantees a  m in im um  o u tpu t s ink curren t pe r the  spec ified  te s t conditions.

5-18



Typical Performance Characteristics

Collector Current vs 
Saturation Voltage
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Input Current vs 
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DS2004/DS9668 
Input Current vs 
Input Voltage
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DS2002/DS9666 
Input Current vs 
Input Voltage
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Equivalent Circuits

Test Circuits
OPEN *50V

FIGURE 1a

OPEN +50V OPEN

OPEN OPEN +50 V OPEN

OPEN — t > ° -

♦50 V

(i)
* p i R

T L /F /9 6 4 7 -1 3

FIGURE 6

T L /F /9647 -14
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Typical Applications

9MOS to Load Buffer fo r Higher Current Loads

Vi v2 Vi V2

TTL to Load

TL/F/9647-17

5-21

D
S2001/D

S9665/D
S2002/D

S9666/D
S2003/D

S9667/D
S2004/D

S9668


