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Ta PACKAGE® ORDERABLE PART NUMBER TOP-SIDE MARKING
ULN2002AN ULN2002AN
PDIP — N Tube of 25 ULN2003AN ULN2003AN
ULN2004AN ULN2004AN
Tube of 40 ULN2003AD
Reel of 2500 ULN2003ADR ULN2003A
SOIC-D Reel of 2500 ULN2003ADRG3
-20°C ~70°C
Tube of 40 ULN2004AD
ULN2004A
Reel of 2500 ULN2004ADRG3
ULN2003ANSR ULN2003A
SOP — NS Reel of 2000
ULN2004ANSR ULN2004A
Tube of 90 ULN2003APW
TSSOP - PW UN2003A
Reel of 2000 ULN2003APWR
ULQ2003AN ULQ2003A
PDIP - N Tube of 25
ULQ2004AN ULQ2004AN
Tube of 40 ULQ2003AD
ULQ2003A
—40°C ~85°C Reel of 2500 ULQ2003ADR
SOIC-D
Tube of 40 ULQ2004AD
ULQ2004A
Reel of 2500 ULQ2004ADR
SOP — NS Reel of 2000 ULN2003AINSR ULN2003AlI
PDIP — N Tube of 425 ULN2003AIN ULN2003AIN
Tube of 40 ULN2003AID
—40°C ~105°C SOIC-D ULN2003Al
Reel of 2500 ULN2003AIDR
TSSOP - PW Reel of 2500 ULN2003AIPWR UNZ2003AI
2 1. B

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.
(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.
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SCHEMATICS (EACH DARLINGTON PAIR)

COM
Output
Input c
B
E
ULN2002A
CcOoM
Output
Input c
B
ULN/ULQZ2003A: Rg=27 kQ
ULN2003AI: Rg = 2.7 kQ E

ULN/ULQ2004A: Rg = 10.5 kQ

ULNZ2003A, ULN2003AI, ULN2004A, ULQ2003A, ULQ2004A

All resistor values shown are nominal.

The collector-emitter diode is a parasitic structure and should not be used to conduct current. If the collector(s) go
below ground an external Schottky diode should be added to clamp negative undershoots.
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at 25°C free-air temperature (425858 D 7 LR V)

MIN MAX | Bfi
Vee Collector-emitter voltage 50 \Y,
Clamp diode reverse voltage ? 50 Y,
vV Input voltage 30 Y,
See Figure 14 and
Peak collector current Figure 15 500 mA
lok Output clamp current 500 mA
Total emitter-terminal current -2.5 A
ULN200xA -20 70
. . ULNZ200xAI -40 105
Ta Operating free-air temperature range °C
ULQ200xA -40 85
ULQ200xAT -40 105
D package 73
N package 67
03a Package thermal impedance® *) packag
NS package 64
°CIW
PW package 108
D package 36
03c Package thermal impedance® ©) packag
N package 54
T; Operating virtual junction temperature 150 °C
Lead temperature for 1.6 mm (1/16 inch) from case for 10 seconds 260 °C
Tstg Storage temperature range —65 150 °C
(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2) All voltage values are with respect to the emitter/substrate terminal E, unless otherwise noted.
(3) Maximum power dissipation is a function of Tj(max), 63, and Ta. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (Tj(max) — Ta)/034. Operating at the absolute maximum T, of 150°C can affect reliability.
(4) The package thermal impedance is calculated in accordance with JESD 51-7.
(5) Maximum power dissipation is a function of Tj(max), 8¢, and Ta. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (Tj(max) — Ta)/0;c. Operating at the absolute maximum T; of 150°C can affect reliability.
(6) The package thermal impedance is calculated in accordance with MIL-STD-883.
==
BV
Tp=25°C
o= — _ ULN2002A .
INTXA—4 F2 MR TR &G BAfiy
MIN TYP MAX
Vi(on) On-state input voltage X6 Vee =2V, Ic =300 mA 13| V
I} =250 uA, lc =100 mA 0.9 1.1
Vcesay — Collector-emitter saturation voltage 4 |=350 uA, Ic =200 mA 1 1.3 \Y
I, =500 uA, Ic =350 mA 1.2 1.6
Ve Clamp forward voltage E7 I = 350 mA 1.7 2|V
1 Vee=50V, ;=0 50
lcex Collector cutoff current Vce=50V, |,=0 100| uwA
B2 Tp=70°C
V=6V 500
lioff) Off-state input current 2 Vce=50V, Ic =500 uA 50 65 uA
I Input current 3 V=17V 0.82 1.25| mA
Ta=70°C 100
IR Clamp reverse current X6 Vg =50V =0 uA
G Input capacitance V, =0, f=1MHz 25| pF
TexAs
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Ta=25°C
. _ _ ULNZ2003A ULN2004A -
INTA—=4 F 2 X TR &G By
MIN TYP MAX MIN TYP MAX
Ic =125 mA 5
Ic = 200 mA 2.4 6
v On-state input volt 6 Vepz2y [e=20mA 27 Vv
n-state input voltage > =
I(on) p g CE Ic = 275 mA 7
Ic = 300 mA 3
Ic = 350 mA 8
| =250 uA, Ic =100 mA 0.9 1.1 0.9 1.1
Collector-emitter = _ _
Veesa)  saturation voltage 5 ;=350 uA, Ic =200 mA 1 1.3 1 13| Vv
I, =500 uA, Ic =350 mA 1.2 1.6 1.2 1.6
51 Vee=50V, =0 50 50
lcex Collector cutoff current Veeg=50V, |I,=0 100 100| uwA
B2 Ta=70°C Z
V=6V 500
Vg Clamp forward voltage X8 I =350 mA 17 2 1.7 2 \Y,
lioft Off-state input current =3 ¥:E==7890Y' Ic = 500 pA 65 50 65 A
V=385V 0.93 1.35
I Input current X4 V=5V 0.35 05| mA
V=12V 1 1.45
50 50
IR Clamp reverse current 7 VR =50V uA
Ta=70°C 100 100
Ci Input capacitance V=0, f=1MHz 15 25 15 25| pF
SEr =
& SUAVAF
Tp=25°C
o= - - ULN2003AI .
INTA—4 TFA M P 3 Bify
MIN TYP MAX
Ic =200 mA 2.4
Vi(on) On-state input voltage X6 Vee=2V Ic = 250 mA 27|V
Ic = 300 mA 3
I, = 250 uA, Ic = 100 mA 0.9 1.1
Vee(sar Collector-emitter saturation voltage X5 Iy =350 uA, Ic =200 mA 1 1.3 \%
I, = 500 pA, Ic = 350 mA 1.2 1.6
lcex Collector cutoff current X1 Vg =50V, =0 50| uA
Vg Clamp forward voltage 8 Iz =350 mA 1.7 2]V
li(off) Off-state input current X3 Vg =50V, Ic =500 uA 50 65 uA
I Input current 4 V=385V 093 135 mA
Ir Clamp reverse current =7 Vg =50V 50| uwA
G Input capacitance V, =0, f=1MHz 15 25| pF
I} TEXAS
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T, =-40°C ~105°C

o L _ ULN2003A| "
INTA—4 FAMX TR MY MIN _ TYP  MAX B4y
Ic =200 mA 2.7
Vi(on) On-state input voltage X6 Veg=2V Ic =250 mA 2.9 \Y
Ic =300 mA 3
I, = 250 uA, Ic =100 mA 0.9 1.2
VeE(sat) Collector-emitter saturation voltage X5 I, = 350 uA, lc =200 mA 1 14 \Y
I, = 500 A, Ic = 350 mA 1.2 1.7
lcex Collector cutoff current 21 Veg =50V, =0 100 uA
VE Clamp forward voltage X8 Ir =350 mA 1.7 2.2 \%
lioff) Off-state input current 3 Vce =50V, Ic = 500 uA 30 65 uA
I Input current X4 V=385V 0.93 1.35| mA
Ir Clamp reverse current 7 Vg =50V 100| uA
G Input capacitance V, =0, f=1MHz 15 25| pF
ENMEREEHEA 3FICEERD & LR
RTA—4 FZ b 72 Mff HLQZO0SA LER A LA
MIN TYP MAX MIN TYP MAX
Ic = 125 mA 5
Ic =200 mA 2.7 6
Vicon) On-state input voltage X6 Vee=2V lc = 250 mA 29 Y,
Ic = 275 mA 7
Ic =300 mA 3
Ic =350 mA 8
_ I, =250 uA, Ic =100 mA 0.9 1.2 0.9 1.1
Versay g;tfggne\’/‘;'ﬁ;é . =5 =350 uA, Ic =200 mA 1 14 1 13| v
I, =500 uA, Ic =350 mA 1.2 1.7 1.2 1.6
41 Vee=50V, 1,=0 100 50
Icex Collector cutoff current =2 }I'/;E: :7 CS)‘(’)CV' :|/:_06 . ;gg uA
| =
VE Clamp forward voltage X8 IF =350 mA 1.7 2.3 1.7 2 \Y
ot Off-state input current =3 \T/XE::?(S)?CY’ e = 500 WA 65 50 65 uA
V, =385V 0.93 1.35
I Input current 4 V=5V 0.35 05| mA
V=12V 1 1.45
IR Clamp reverse current X7 Vg =50V Ta=25°C 100 >0 uA
100 100
G Input capacitance V, =0, f=1MHz 15 25 15 25| pF
i} TExAS
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T, =25°C
ULNZ2002A, ULN2003A,
NSA—% 7 bt ULN2004A Bify
MIN TYP MAX
tpLH Propagation delay time, low- to high-level output | KI9ZH& 0.25 1| us
tprL Propagation delay time, high- to low-level output | KI9ZH& 0.25 1| us
Vou High-level output voltage after switching Vs =50V, lp =300 mA, K10&88 Vg —20 mv
Ay F TR
T, =25°C
NFA—4 52 Nt LA i
MIN TYP MAX
tpLH Propagation delay time, low- to high-level output | FI9& R 0.25 1| wus
tpy.  Propagation delay time, high- to low-level output | FI9Z & 0.25 1| wus
Vou High-level output voltage after switching Vs =50V, Ip =300 mA, 10288 Vg —20 mv
24y F T8
T, =-40°C ~105°C
INTXA—4 TR &G ULN2003AI Bify
MIN TYP MAX
tpLH Propagation delay time, low- to high-level output | K958 1 10| us
tpy.  Propagation delay time, high- to low-level output | KI9&HR 1 10| us
Vou  High-level output voltage after switching Vs =50V, lg =300 mA, 1058 Vg -50 mvV
24y F TR
HERENESRAEEE A (B CEER DAV ERY))
NIA—4 2 N ULQ2003A, ULQ2004A g
MIN TYP MAX
tpLy Propagation delay time, low- to high-level output | KI9ZH& 1 10| wus
tprL Propagation delay time, high- to low-level output | KI9ZH& 1 10| us
Vo High-level output voltage after switching Vg =50V, g =300 mA, X10£H8 Vs — 20 mvV
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PARAMETER MEASUREMENT INFORMATION

Open

Open

VCE VCE
IcEX IcEX
<+— <+——
Open \
1. Icgx Test Circuit 2. Iggx Test Circuit
Open VCE
Open
li(off) ¢ Ic
—>
li(on)
V| Open
A. |yis fixed for measuring Vcg(say, variable for measuring heg.
3. Ij(ofr) Test Circuit 4. Tj Test Circuit
Open Open
Vi(on) VCcE ? Ic

5. hFE’VCE(sat) Test Circuit

6. Vy(on) Test Circuit

VR

Open

Ope

7. 1R Test Circuit

8. Vi Test Circuit

Input _/Y/SO%
\

50%&

\
« tpHL P @ tPLH —“‘
Output 50% 50"/7‘/_
VOLTAGE WAVEFORMS
9. Propagation Delay-Time Waveforms
1} TEXAS

INSTRUMENTS




PARAMETER MEASUREMENT INFORMATION

Vs
Input
Open 2mH
| 1N3064
200 ©Q
Pulse
Generator Output
(see Note A)
CL=15pF
L I (see Note B)
TEST CIRCUIT
—)} | <5ns —» e <10ns
1
Input \ 90% 90% \
| £ 15V 15VK!
10% ¥ | I\ 10%
€ 40pus —M
Output

VOLTAGE WAVEFORMS
The pulse generator has the following characteristics: PRR = 12.5 kHz, Zg = 50 Q.
C_ includes probe and jig capacitance.

w >

and the ULQ2004A, V4 =8 V.

VIH
(see Note C)

oV

VOH

C. For testing the ULN2003A, ULN2003Al, and ULQ2003A, V|4 = 3 V; for the ULN2002A, V| = 13 V; for the ULN2004A

10. Latch-Up Test Circuit and Voltage Waveforms
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COLLECTOR-EMITTER SATURATION VOLTAGE

Vs
COLLECTOR CURRENT (ONE DARLINGTON)

2.5

Ta = 25°C

I =250 uA

,/%/

I =350 uA
15 AM:SOOMA E—

0.5

VCE(sat) - Collector-Emitter Saturation Voltage - V

Ic - Collector Current - mA

X 11

COLLECTOR CURRENT
VS
INPUT CURRENT

0 100 200 300 400 500 600 700 800

500 T T

450

g

| /
« 400 |
E Vs =10 v// /
., 350
S / / Vg=8V
£ 300
S [/
5 250
L /
3 200
8 [
o 150
100
50
0

0 25 50 75 100 125 150 175 200

I| - Input Current - uA

X 13

10

I

COLLECTOR-EMITTER SATURATION VOLTAGE

VS
TOTAL COLLECTOR CURRENT
(TWO DARLINGTONS IN PARALLEL)

2.5
> \ ‘
© Tp = 25°C
2 I} = 250 pA
S 2 !
Z I| = 350 A
Q
by
=]
= 1.5 / =
(%)) /
E =1, = 500 uA
s
3]
Q
8 o5
g
£
w
O 0
> 0 100 200 300 400 500 600 700 800
Ic(tot) - Total Collector Current - mA
12
D PACKAGE
MAXIMUM COLLECTOR CURRENT
Vs
DUTY CYCLE
600
T 500 \ \ \
2 AN
: \\\ N\ N=1
5 400 \ \ \ N N=4
— N=3 \
8 WA ~—
2 \ N
2 300 \ N
3 \ N=2
O \\
g N=6—] & \\ S~
£ 200fN=7 \\ \\ —~—
'5 N=5 NN NN
. N —
L 100[— T =70C —
N = Number of Outputs
‘ Co‘nduc‘ting §imu!tane9uslx
0
0O 10 20 30 40 50 60 70 80 90 100
Duty Cycle - %
14
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COLLECTOR-EMITTER SATURATION VOLTAGE

A

COLLECTOR-EMITTER SATURATION VOLTAGE VS
VS TOTAL COLLECTOR CURRENT
COLLECTOR CURRENT (ONE DARLINGTON) (TWO DARLINGTONS IN PARALLEL)
25 2.5 ‘ ‘
Ta = 25°C Ta = 25°C
A A I} =250 uA
1| =250 uA I| =350 uA
A 1| =350 uA >/
= ~
15 / 1| =500 uA 1.5 / L~
A

A\

1} =500 u

A

\

-

VCE(sat) ~ Collector-Emitter Saturation Voltage - V
VCE(sat) - Collector-Emitter Saturation Voltage - V

0.5 0.5
0 0
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
Ic - Collector Current - mA Ic(tot) - Total Collector Current - mA
11 12
D PACKAGE
COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
S Vs
INPUT CURRENT DUTY CYCLE
500 T T 600
RL=10Q
450 |-
Tp = 25°C rd
A / / E 500 N
400 :
< I / 7/ :
E Vs=10V, / g
. 350 g 400 \ _ N=1
G / / Vg=8V 3 \ \ \ N N=4
5 300 / / 5 \\ \\ \7( N=3 \\
= / g \ N
5 250 L 300 \ N
3] / S) \ \N =2
= 200 f ° N
S £ N=6—7 & \\ S~
g 200fN=7—3 N ~— ~
' 150 = _ N ~—
kS) x N=5 AN \\\\
o 00 TA=70C —
50 N = Number of Outputs
Conducting Simultaneously
O O | | | | | |
0 25 50 75 100 125 150 175 200 0O 10 20 30 40 50 60 70 80 90 100
Ij - Input Current - uA Duty Cycle - %
13 14
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G,

Ic- Maximum Collector Current - mA

12

600

500

400

300

200

100

0

vs
OUTPUT CURRENT
2.1 i
T, = -40°C to 105°C

1.9 /
> /
| /
% 17 /
S /
gl 1.5 |— Maximum
< /
£ 13 7
§ / —

L /

/Typical
0.9 |

:PESK

N PACKAGE
MAXIMUM COLLECTOR CURRENT
Vs
DUTY CYCLE
\ N
\ \\ \ N=2 N :R
\ N
N\ N\, N {
Q\\ > N4
- \&\‘E\\v\\‘
1N X
7 NE. N
N=7 \ ~—
\‘i\\\\\\
=
\\\
[ Ta =85°C
N = Number of Outputs

| Corﬂduc'fing S‘imul‘tanec‘)usly‘

0O 10 20 30 40 50 60 70 80 90 100

Duty Cycle - %

X 15

MAXIMUM AND TYPICAL SATURATED Vg

100 200 300
Output Current — mA

X 17

400

500

I

Input Current — uA

<
1S
|
2
o
5
(@]
5
=3
)
o
TEXAS
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2000

1800

1600

1400

1200

1000

800

600

400

200

500

450

400

350

300

250

200

150

100

250

MAXIMUM AND TYPICAL INPUT CURRENT

'S
INPUT VOLTAGE
T, = —46°c to 165"0 N
//
)
~ ~
- Maximum 7 //
B pd e
yd pd

L //

//Typical
rd
2 2.5 3 3.5 4 4.5 5

Input Voltage — V

X 16

MINIMUM OUTPUT CURRENT

Vs
INPUT CURRENT

Vee=2V

| T,=-40°C to 105°C

Minimum

350 450 550

Input Current — uA

X 18

650



77— a e

Vss ULN2002A

Vce

ULN2003A
ULQ2003A

HEEE ]

-

! YVYYYYVY

}‘ Lamp
L | I Test
Output = =
19. P-MOS to Load 20. TTL to Load
UL Q20034 v
VDD ULQ2004A

CMOS

Output

TTL
Output ~=

i

21. Buffer for Higher Current Loads

I
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22. Use of Pullup Resistors to Increase Drive Current
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Orderable  giarys @ Package Package Pins Package gqq plan @ Lead/ MSL Peak Temp ®  Samples
Device Type Drawing Qty Ball Finish (Requires Login)
ULN2001AD OBSOLETE SOIC D 16 TBD Call Tl Call Tl
ULN2001ADR OBSOLETE SOIC D 16 TBD Call Tl Call Tl
ULN2001AN OBSOLETE PDIP N 16 TBD Call Tl Call Tl
ULN2002AD OBSOLETE SOIC D 16 TBD Call Ti Call Tl
ULN2002AN  ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
ULN2002ANE4 ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
ULN2003AD ACTIVE SOIC D 16 40 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003ADE4 ACTIVE SOIC D 16 40 Green (RoOHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003ADG4 ACTIVE SOIC D 16 40 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003ADR ACTIVE  SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003ADRE4 ACTIVE  SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003ADRG3 ACTIVE  SOIC D 16 2500 Green (RoHS CU SN Level-1-260C-UNLIM
& no Sh/Br)
ULN2003ADRG4 ACTIVE SOIC D 16 2500 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AID ACTIVE SOIC D 16 40 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIDE4 ACTIVE  SOIC D 16 40 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIDG4 ACTIVE  SOIC D 16 40 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIDR ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIDRE4 ACTIVE  SOIC D 16 2500 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIDRG4 ACTIVE  SOIC D 16 2500 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIN  ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
I3 TEXAS
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REAIER
Orderable status® Package Package Pins Package gcqplan® Lead/ MSL Peak Temp @  Samples
Device Type Drawing Qty Ball Finish (Requires Login)
ULN2003AINE4 ACTIVE PDIP N 16 25  Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
ULN2003AINSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIPW  ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIPWE4 ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIPWG4 ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIPWR ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIPWRE4 ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AIPWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003AJ OBSOLETE CDIP J 16 TBD Call Tl Call Tl
ULN2003AN ACTIVE PDIP N 16 25  Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
ULN2003ANE3 PREVIEW PDIP N 16 25 TBD Call Tl Call Tl
ULN2003ANE4 ACTIVE PDIP N 16 25  Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
ULN2003ANSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003ANSRE4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003ANSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003APW  ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003APWE4 ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003APWG4 ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003APWR ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2003APWRE4 ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
I3 TEXAS
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HATEH
Orderable status™ Package Package Pins Package gcq pjan®@ Lead/ MSL Peak Temp ()  Samples
Device Type Drawing Qty Ball Finish (Requires Login)

ULN2003APWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULN2004AD ACTIVE SOIC D 16 40 Green (RoOHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULN2004ADE4 ACTIVE SOIC D 16 40 Green (RoOHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULN2004ADG4 ACTIVE SOIC D 16 40 Green (RoOHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULN2004ADR ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULN2004ADRE4 ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULN2004ADRG4 ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
ULN2004AN ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
ULN2004ANE4 ACTIVE PDIP N 16 25  Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
ULN2004ANSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULN2004ANSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2003AD ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2003ADG4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2003ADR ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2003ADRG4 ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2003AN ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type

ULQ2004AD ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2004ADG4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2004ADR ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2004ADRG4 ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

ULQ2004AN ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type

W r Ty T RF— AR RDESICEEFEINTOET,

ACTIVE ' &R T /NA XD FHAZETRHICHEINTVWET,

LIFEBUY THZ LW TFNAZDEEFLEFENFREREIN, F1 72 LEAPEI»r BT,

NRND: S5 EtAICHEIN TV E A, TNIRRBEEOBETE Y R— M 2ADICEEISATVETY, TITKFREHICCORREFERATI L EiE
LTWEHhA,

PREVIEW: N1 RERRFATTHY. ELEEPHAINTVELA, VTP REINZHEEE. BEShEVWGEIFHUET,
OBSOLETE:THZ & W FINA ADEEN FIEENF L,

D175 - BEICEBLARSDET S THY. Pb-Free(RoHS). Pb-Free(RoHS Expert) £ & U'Green(RoHS & no Sb/Br) #&H V) £ ¥, RFIEHRE L
UBEERBDFEMICDOWTIE, http://www.ti.com/productcontent T Z R 72 & LY,

TBD:Pb-Free/GreenZE# T 7> PWREShTVEE A,

Pb-Free (RoHS) :TIiC #1153 “Lead-Free” £71% “Pb-Free” (3871 —) 3. 6 DDA IR TICH L TRENDROHSEM £~ L TV A X BHAMIEERL
To ChiClk, AREROMERNTHOERNIOA%EBALVEVWIESHEThE T, SR CEAMITILIICHESINATWVEIBE. TIOHRT Y —HRRIEE
INEMT7U—-TOEITOFERISELTVET,

Pb-Free(RoHS Exempt) : 2O E&IE. 1) 41NNy S =V OBICIN—IDFANCTERH, £/213 2) ZA1E) - R T L —LBICIMN-IDEEZ 2 FEH.
PREAINTVET, ZhUSIE EEEDHRICPb-Free(RoHS) &£ A 5N % T,

Green(RoHS & no Sb/Br) :TIC #1135 “Green” &, “Pb-Free” (ROHSEH#) ICINA T, B3 Bn) 8L U7 FEL (Sh) #aEX—XELE#RMES TV (BE
BMEFRDOBrE/IESbEENF01%EBALWV) ZEEBHKRLTVWET,

OMSL, E— 78 -- JEDECERIZREN IR ATHEML NN, BLPE—VEEBETT,

13 TEXAS
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EELBRBIVEBTER: CONR—VICERHINALFERE. THINAATHATOTIOMNBSLIVRBERLTVWET, TIOMBSIURBIE, E=F(C
SOTREINABRICEDVTEY, ZOLILBEROEERECOVWTHALSORABSPRIEDTILDNDTRHNE LA, FZEBPSDBERESWRIHES
T2EODBNRHBITHNEY, TITR, BXEHPICRTERLBERERBINCRYLFIEERE A, IR INERTLOEETH. ZUHANDED
MBELUEENECH L THERABRPEEZIHEETLTVWEWVGEHVET, TISIUTIRAOHIEE L. BEDBEREERBBERELTHR-TWBLD,
CASESXZOMOBIRINAFERIRARINEVRENHVET,

T, WALBBAICENTEH, HPPBBRICEYRELEBBICOVT, T SERICIERICESLAABRBOMBES ko TI—YOBAMEO L
HEBASEELBVPRET,

OTHER QUALIFIED VERSIONS OF ULQ2003A, ULQ2004A :
+ Automotive: ULQ2003A-Q1, ULQ2004A-Q1

NOTE: Qualified Version Definitions:
- Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

13 TEXAS
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REEL DIMENSIONS

Reel

Diameter

2

Cavity

TAPE DIMENSIONS

ke

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Pl

Pitch between successive cavity centers

T Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

©C O OO0 OO0 O0OO0O0o

Sprocket Holes

|
[el] [ol=
Q3 i Q‘A(l %3 i Q4 User Direction of Feed
I ’ I
&
Pocket Quadrants
*All dimensions are nominal
Device Package |Package| Pins| SPQ Reel Reel A0 BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
ULN2003ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2003ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2003AIDR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2003AINSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
ULN2003AIPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
ULN2003AIPWR TSSOP PW 16 2000 330.0 12.4 7.0 5.6 1.6 8.0 12.0 Q1
ULN2003AIPWRG4 TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
ULN2003ANSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
ULN2003APWR TSSOP PW 16 2000 330.0 12.4 7.0 5.6 1.6 8.0 12.0 Q1
ULN2003APWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
ULN2003APWRG4 TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
ULN2004ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2004ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2004ADRG4 SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2004ADRG4 SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2004ANSR SO NS 16 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1
ULQ2003ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
i} TExas
18 INSTRUMENTS
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
ULN2003ADR SoIC D 16 2500 333.2 345.9 28.6
ULN2003ADR SOIC D 16 2500 367.0 367.0 38.0
ULN2003AIDR SOIC D 16 2500 333.2 345.9 28.6

ULN2003AINSR SO NS 16 2000 367.0 367.0 38.0
ULN2003AIPWR TSSOP PW 16 2000 367.0 367.0 35.0
ULN2003AIPWR TSSOP PW 16 2000 364.0 364.0 27.0
ULN2003AIPWRG4 TSSOP PW 16 2000 367.0 367.0 35.0
ULN2003ANSR SO NS 16 2000 367.0 367.0 38.0
ULN2003APWR TSSOP PW 16 2000 364.0 364.0 27.0
ULN2003APWR TSSOP PW 16 2000 367.0 367.0 35.0
ULN2003APWRG4 TSSOP PW 16 2000 367.0 367.0 35.0
ULN2004ADR SoIC D 16 2500 367.0 367.0 38.0
ULN2004ADR SoIC D 16 2500 333.2 345.9 28.6
ULN2004ADRG4 SOIC D 16 2500 333.2 345.9 28.6
ULN2004ADRG4 SOIC D 16 2500 367.0 367.0 38.0
ULN2004ANSR SO NS 16 2000 367.0 367.0 38.0
ULQ2003ADR SOIC D 16 2500 333.2 345.9 28.6

i} Texas
INSTRUMENTS
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J(R-GDIP-T**) CERAMIC DUAL IN-LINE PACKAGE
14 LEADS SHOWN

PINS *x
o 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762) | (71.62) | (7,62)
" . BSC BSC BSC BSC
alalalaiaiara B WAX 0.785 | .840 | 0.960 | 1.060
(19,94) | (21,34) | (24,38) | (26,92)
) c B MIN —_— | — —_ | —
C WAX 0.300 | 0.300 | 0.310 | 0.300
UIVEVIVAVAVEY! (7,62) | (7.62) | (7,87) | (7,62)
‘J L ’ 0.245 | 0.245 | 0.220 | 0.245
0.065 (1,65) C MN X X : :
OB TH (6,22) | (6,22) | (559) | (6,22)
0.060 (1,52)
—»| ¢ 0.005 (0,13) MIN 0.015 (0,38 —[A] —»
— 0.200 (5,08) MAX
— ¢ Seating Plane

* 0.130 (3,30) MIN

JP:: 026 (0,66) \‘/
0.014 (0,36) 0-15°
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

. ETORTEDEAMIEA > F(IVA—=FML) TH,

B FECLERTIIENBIET,

. This package is hermetically sealed with a ceramic lid using glass frit.

. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
. MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 £GDIP1-T120(Z %L,

moow>

i3 TEXAS
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N (R-PDIP-T**)
16 PINS SHOWN

PLASTIC DUAL-IN-LINE PACKAGE

16 9
M e P e

D 0.260 (6,60)
0.240 (6,10)
PEReysp ey= g ays g aye ey ey ey
0.070 (1,78)
o (119 &
N 0045 (114) o
"*ﬁ—oao 0.76) 0.020 (0,51) MIN

|

I’\

T

. A l

Yo\

0.200 (5,08) MAX

PINS **
o 14 16 18 20
| 0775 | 0775 | 0920 | 1060

(19.69) | (19.69) | (23,37 | (26,92)
W oun | 0745 | 0745 | 0850 | 0.940
(18,92) | (18,92) | (21,59) | (23,88)
VXS&?%N AA BB AC AD
0.325 (8,26) o
0.300 (7.62)
0.015 (0,38)

Seating Plane

0.100 (2,54)

0.021 (0,53)
0.015 (0,38)

[4-]0.010 (0,25) W]

_’4_

|

T 0.125 (3,18) MIN

\
‘\ /’ 14/18 Pin Only

- 20 Pin vendor option

A\

q ? Gauge Plane

0.010 (0,25) NOM

AJ 0.430 (10,92) MAX L7

4040049/E 12/2002

A A 2TOTEDEMIEA > F (IUA-MV) TT,
B. 3 FELCEETEIENHNET,

Falls within JEDEC MS-001, except 18 and 20 pin minimum body length (Dim A).
The 20 pin end lead shoulder width is avendor option, either half or full width.

i3 TEXAS

INSTRUMENTS
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D(R-PDSO-G16) PLASTIC SMALL OUTLINE
j 0.394 (10,00) R
0.386 (9,80)
16 9
0.244 (6,20)
| 0.228 (5,80)
< - - - 0.157 (4,00)
\ \ 0.150 (3,80) YN

R EEEEEE ,
s e

0.012 (0,31)
0.010 (0,25)@
N / \\ ’ I/ \\ \I
jinininininininl/ N
0.010 (0,25)\*’/
— 0.069 (1,75) Max 0.004 (0,10)

[[0.004 (0,10)

? Seating Plane

4040047-6/M 06 /11

EA ETORTEDEAMIEA > F(IUA—FL) T,
B. MIEFELLEETZEPHYNET,
RF4RICIE, E—IR-TIyva®RE, F—MNA—dE8HhEEA, T—IR-TTyIaPRE, 5F—h/N—d, BRITOI5EBAZZEIRHI A,
RFEABICEA 2= =R TS5y Y138 EAEEA, 12— U—F-T5y 1 dFAIT0.43%8B232dHNEEA,
E. JEDEC MS-012 variationAB | #£#1L

13 TEXAS
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D VT P
D(R-PDSO-G16)

PLASTIC SMALL OUTLINE

Example Board Layout
(Note C)

Non Soldermask Defined Pad

L -]
HRERERERNREREEN 1
5,40
/o J
OO A 1A
oo odn
N
[
|
|
:, Example
]

! ——ll=~—0,07 ]
\ All Around /
\ /
. /
~ -

Stené:hillot(;p%rsings
—=1 =—16x0,55

* ——I |<—14x1,27

NI

16?’50 OO0 O™
5.40

O Anrnmn.nr

UL bDUgbg

Example
Pad Geometry
(See Note C)

Example

Solder Mask Opening
(See Note E)

4211283-4/E 08/12

. ETORTEOEMIEA > F (IUX=ML) T,
- B FELCEETIENHNET,
REBWEHIOVWTIE, ARIPC-7351%#ELE T,

OO w>

m

13 TEXAS
INSTRUMENTS

: L—HHIMBAOSOBEEmE BHICL. BICAAERMIZZET. XR—XMDBAP L BN ET, AT VIVERETEHICOVTIE.
EIREAL THLRICBBOAEDE LSV, AT VIIEEE EDEBEBICDOVWTIE, IPC-7525% 8B LTLEE L,
CFHEHYXIOHFREICOVTIE., EREAL THEICHEHOEDEEZL,

23
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PW(R-PDSO-G16) PLASTIC SMALL OUTLINE

055 ’« »H«%—?S
16 9
HAHHAAAA
0,15 NOM

SELEEELE:

| 5,10
490
N
A I \ I \ \
v A v Seating Plane ¥ | 1) s
L 1,20 MAX % (00 N

4040064-4/G  02/11

A A 2TOFTEDEMIEIVA—MLTY, TEEFBEZEIZASME Y14.5M- 1994(CHE-TVET,
B. RIEFELERTEENHNET,
RFTEICIE. 015MMEBAZE—IR-TT7v Y1 PREBEThEEA,

RFABICE, 1>42—U—F-TF5v Y a3EFhEth, 1242-U-F-TF2a2k RFAITO.26mmEEBAZ IR HYEEA,
E. JEDEC MO-153ICE&LTWET,

13 TEXAS
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PW (R-PDSO-G16) PLASTIC SMALL OUTLINE

Example Board Layout

Sten?\ill tOp(E)nings
(Note C) (Note D)

—— |~— 16x0,30
14x0,65

] : ——| [=—14x0,65
H_HHHHHH_H_ 16x1,55 IRIRARARANIN]

Juuoutl

5,60 5,60

(Tpanm0n- nannanen

~——

Example
Non Soldermask Defined Pad

'\.
'\.
'\.
|

Example
Pad Geometry
(See Note C)

(See Note E)

,'/ * | Example
! 1,60 / Solder Mask Opening
. i

\ —=ll<—0,07 /

______

4211284-3/E 07/12

E A ETOIRTEDBMMIEIUA—NMLTT,
B. MdFELLKEETIIENVHIET,
C. REHEHIOWTIE, BRIPC-7351%HELET
D. L—Y{IMBEOBOERmEATICL. BICHAZFIEZET. X=X MDBND L AN ET, AT VIEBEETEHICOVWTIE,
EMEAL THRICHBWEDEL 2TV, AT VIVERETEDEREIEICDVTIE, IPC-75252 5B LT 2E 0,
E.

E5/%y FERBSUES/Yy FEBOFEYIVHREIC DOV, BIREAL THRAICEMVEDEEEL,

13 TEXAS
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NS(R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PINS SHOWN

—=
_‘g
~

’4* 4,‘ Fiﬁ [©]0.250)]
8

Lo
[

Gage Plane _‘_
[ 0,25

»

all:

O
joobbgd

1.05
A 0,55
015
/ | ] o [ \
v \ / Seating Plane ‘ J—\ / m
— 2,00 MAX T 2]0,10]
PINS x*

DIM 14 16 20 24

A MAX 10,50 10,50 12,90 15,30

A MIN 9,90 9,90 12,30 14,70

4040062/C 03/03

A A 2TORTEDEMIEIVA-MLTT,
B. IR FELERTEHENHNET,
C. KT HAEICIE. 015MMEBAZE—IRTTyv a1 PREEFEENT LA,

(SLCS006S)

13 TEXAS
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Texas Instruments Incorporated XU ZDBIERHE (A THRFALT TI &V
)3, wmHD JESDA6 120N Z O ERBLE, RO —E 2 BIEL ., SGE, &)
B, ZOMOZEEEL, XIIEH O JESDAS IZFE B O B AL 72139 —
EZ2OFE AL T2 MR AR L E T, BERIT, TSN BENC, BT 5%
FOWEMEAUSLTHE . ZOEMAPBRAEA NP DTRELEDTHEINEINT

TR AE STHRTE I N & T,

T, ZOHEAS, B RBLIEZBE 45 TT OREUEIR SR F il X 7=
TRAEGAFZRE, BRI IS L ERE A A L T B Z AR L T,
WA O OOV S P . TI MR KB T2 DIC L s
FTHIF T EbNTEDE T, 8T NAZDETDI ST A—Z—IZBF B[bH D
AT, WHIh A ERIC IS TENEOEITHBEHE DT oN T 54K
2 AFLETEDbh TE A,

THE BEROT TV —2 a /BT 5348 T B BHE OB OFERFHIOWTE
FEEESZLIFIHDERA, TI BERREFHAL T2 B ERORB KO ZDT 7
V7 =2 aVZDWTO BRI B ERIZHDE§. TI B A L7z B RO
MR OT TV = a VBT AEMRE R NDOE DL T 5728, ) ai%at 1
FOHME LD R AR BRI TR FEW0,
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IZBIEIL TS TI OREHE. EERE. BIKELEFI AN, 2O tho TIORIFIEF
BEEMC DTS DIy 2% FFFE T2 L0 ZEIZHIRIICS EURIIZE
TRAEBEIHE LTI E LA TI A =FHOBME L ITY — L 2DV TE#E
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T HITIE = HF ORI Z OO M FEHE B D M54 —“FH 2 6TV 2%
HaFEES 0, U TIOREFZ OO MMM ERIZIEDZ T1 2651+
VAEBRTHEIP BTN ELEVEARHVET,

TIOF =4 - TyrXUIF =4 - ¥ —bOHPIZH B TEROEE L5 O EEIL,
ZOEHC—YOETEMAZZ LML, HOZOMWE#HE #3252 TO R,
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TI 2607 7V =2 a BT 2RI XIS RO —icib e, &k
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BB BIEERD, HOZOZLIZFRELE T BERE i h 2R A58
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U272 A HIEERD — VA EHL A $R 24 KL ARFELE ¥ &b
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TIHLZOE BB E7 T ) — aV R T 570 IC B e h 5
WAMNHVET 2O LB ONTZ, TIAVHNETEZA1Z, NS
HERE DR AAEUE R OV ELR I A 72 L7 o B O BAELN O & | R
AR OELE N TER I B TEVETAZEICHDE T 2B ib 6§, Ui
TR DOWTRLTD/ 377 7 7O SO 21158 DELET,

FDA 75 T (R Z 2 4 Tl e AR 705 X5 2 R FR b 52 A D T1
RO, TIEBFRERN S DOHER D B BDM T, ZD&5 2 HETIRRC
DWW E LR R G B A S L5 A2 R X VRO TV E A,

TI BEFEIEZ L — R UL [ 7525745 2 | B E UTRRIZ IR B L= 55
DANERHUIFEMEHT 7)) r—vav, #ULIE, ERNBE Az
BRI THTIIN I &h, 2 OfIHEh L&KL THhET,
BEMIZ, TI BZDOIHEE LTI BT AT F U AT 221 S
BARETIABOBRAIIZBNTTIZE KO, 2O LS5 afi fliIZBIL T8
PN BTN TOBENERFE K OB EOBRFHZOEZTHGDADE
(EIC KD e X254, HORELE T,

TTiZiZ, FICHBHMAICHiHN B ZEEBMELT, ISO/TS 16949 D ERHIE
A7z UCOB LRI E L2 A B D £, YRR E 4 2 TR ELT,
IZonTid, BEEAICHEbI S ISR XN TEVERAL, XN SEZ
EEBRILTEDERAJENELU T, RiALEE M AS O TT EL5 A Y34 H R F
AL TOED 57228120 TUL. THIWD A EHE B E A,

Copyright © 2013, Texas Instruments Incorporated
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