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6.5 HLSHFIE: ULN2002A
T, =25°C
ULN2002A .
28 WX WA OME MUl AR LX)
Vi(on) SRS 14 Vce = 2V, Ic = 300mA 13 \Y
VoH FFC S5 v HL ST LT 18 Vs =50V, lo=300mA Vg - 20 mv
I, = 250pA, Ic = 100mA 0.9 11
Vegsay — SRAMK - SR LS 12 I; = 350pA, Ic = 200mA 1 1.3 %
I, = 500pA, Ic = 350mA 1.2 1.6
Ve AT IE ] FEL 15 Iz = 350mA 1.7 2 \%
K9 Vce = 50V, =0 50
lcex SRR AL 10 Ve = 50V, =0 100
Ta=70°C V, = 6V 500
lioff) RIIRESHIN HUAR 10 Vce = 50V, Ic = 500pA 50 65 A
I TN ERY 11 V=17V 0.82 1.25 mA
In YRR R Mg [REIV. Ta=70°C 1001 A
Vg = 50V 50
o LIPANCIRES V, =0, f=1MHz 25 pF
6.6 HLASHFME: ULN2003A F1 ULN2004A
T, =25°C
ULN2003A ULN2004A
24 T koA M gg{gﬁg %é M ;%J %g Ffr
Ic = 125mA 5
Ic = 200mA 2.4 6
Ic = 250mA 2.7
Vi(on) SRR B 14 Vce = 2V \Y
Ic = 275mA 7
Ic = 300mA 3
Ic = 350mA 8
Vou E?}EE SRR Kl 18 Vg =50V, Ig =300mA Vs —20 Vg —20 mv
) I, = 250pA,  lc = 100mA 0.9 11 0.9 11
VeE(sa) %%g - AR 13 I, =350pA,  Ic = 200mA 1 1.3 1 13| VvV
I, =500pA,  lc = 350mA 1.2 1.6 1.2 1.6
El 9 Vee =50V,  1,=0 50 50
Icex R AL A 10 Vce =50V, =0 100 100| pA
Ta=70°C |y, =6V 500
Ve B AL IE 1] LU 16 Iz = 350mA 1.7 2 1.7 2| VvV
hof SRR AN R 11 ¥§E=:789g: Ic = 500pA 50 65 50 65 uA
V, = 3.85V 093 1.35
I LIPS/ 12 V| =5V 0.35 05| mA
Vv, =12V 1 145
In BB I 15 [RESV 50 01 A
Vg = 50V Ta =70°C 100 100
Ci LTPNGERS V=0, f=1MHz 15 25 15 25| pF
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6.7 HAS4FME: ULN2003AI

T, =25°C
ULN2003AlI .
ZH WX WA WOME S e Hfr
Ic = 200mA 2.4
Vi(on) SRS RA LR K 14 Vee = 2V Ic = 250mA 27| V
Ic = 300mA 3
VoH FFIR S5 e P Y AR K 18 Vg =50V, lg = 300mA Vg —50 mv
I, = 250pA, Ic = 100mA 0.9 1.1
VeE(san Heril - KSR R K 13 I, = 350pA, Ic = 200mA 1 13| V
I, = 500pA, Ic = 350mA 1.2 1.6
Icex AR B AR A I R & 9 Ve = 50V, =0 50| pA
Ve R I ] L K 16 Ir = 350mA 1.7 2| VvV
lioff RIIRE I HIAR K11 Ve = 50V, Ic = 500pA 50 65 A
I N HLTR K 12 V, = 3.85V 0.93 1.35| mA
Ir A B2 1) FL K 15 Vg = 50V 50| pA
Ci NI V=0, f= 1MHz 15 25| pF
6.8 HLAHFE: ULN2003AI
T, =-40°C £ 105°C
ULN2003AlI .
ZH WK MR A FUME JUE e By
Ic = 200mA 2.7
Vi(on) SR R 14 Vee = 2V Ic = 250mA 29| VvV
Ic = 300mA 3
VoH FFOR 5 e T4t F 18 Vg = 50V, Ip = 300mA Vg - 50 mv
I, = 250pA, Ic = 100mA 0.9 1.2
Veegsa G - R SRR R 13 I, = 350pA, Ic = 200mA 1 14| V
I, = 500pA, Ic = 350mA 1.2 1.7
lcex AR A L K9 Ve = 50V, =0 100| pA
Ve B AL IE 1] HLUS 16 Ie = 350mA 1.7 22|V
Ii(off) KPR B 11 Ve = 50V, Ic = 500pA 30 65 pA
I N LR 12 V, = 3.85V 093 1.35| mA
I ST J2 ] FELE 15 Vg = 50V 100| pA
Ci LD RS V=0, f=1MHz 15 25| pF
6 AL © 1976-2019, Texas Instruments Incorporated
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6.9 HAH5ME: ULQ2003A 1 ULQ2004A
TR AT AT (RIEBUNEDD

ULQ2003A ULQ2004A
ZH P TR A o WA B mA gk | B
ﬁ’]‘{a ’fﬁ ﬁ %d\ﬁ {E {E
Ic = 125mA 5
Ic = 200mA 2.7 6
. Ic = 250mA 2.9
Vi(on) RN R K 14 Vg = 2V \Y
Ic = 275mA 7
Ic = 300mA 3
Ic = 350mA 8
Vou g%’ﬁ T L &l 18 Vs =50V, Ig=300mA Vg —50 Vg —50 mv
I, = 250pA, Ic = 100mA 09 1.2 09 11
> kg
VeE(sat) %ET& - AR 13 I, = 350uA, Ic = 200mA 1 14 1 13| V
I, = 500pA, Ic = 350mA 12 17 12 16
9 VCE =50V, || =0 100 50
lcex SEHAR AL R & 10 Vce = 50V, =0 100| pA
: Ta=70°C Ty v 500
Ve FHHALIE [A] HEER K 16 Ir = 350mA 1.7 23 1.7 2| Vv
ot SEIEAR A4\ ML 1 ¥:E:=729g" lc = 5001A 65 50 65 yA
V, = 3.85V 0.93 1.35
I LD & 12 V, =5V 035 05| mA
V| =12V 1 1.45
Vg = 50V Tp = 25°C 100 50
Ir ST 1] L Al 15 R A WA
Vg = 50V 100 100
Ci LD R V,=0, f= 1MHz 15 25 15 25| pF
6.10 JF=%rPE: ULN2002A. ULN2003A. ULN2004A
Ta=25°C
ULN2002A.
ZH TR 2% ULN2003A. ULN2004A BT
BME HAUE BKE
tory  FEFBIEIREE], R HET R T WwZN E 17 0.25 1| ps
toye  ARIEAEIRETIE], P M P HZH E 17 0.25 1| ps
6.11 JFRHFME: ULN2003AI
T, = 25°C
ULN2003Al
ZH WA Hpr
B RBME BOACE|
tooy  AEIRAEIRI ], G PR T 3 e T A WHZ K 17 0.25 1| us
tpp  FEFBIEIRET A, 7R T T WwZN E 17 0.25 1| ps
JRA © 1976-2019, Texas Instruments Incorporated 7
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6.12 JFR¥EME: ULN2003AI
Ta = —40°C % 105°C

ZH WRZK A

ULN2003AI
BME MRE BAE

LXin

tpry  AEFEIEARIN AL, GRS R T A i

W

Z B 17

-

1 10| ps

T | Jh
W

LT s s 0 e L A e e R e R EELE Y

-

1 10| ps

6.13 JF=45M:: ULQ2003A. ULQ2004A
TEMEFE B AT 460 F (R AN )

B WA SR A

ULQ2003A. ULQ2004A
B/ME MRE BAE

LK

toy  AERRIEIRES ], ACHRST 3 RSP 7

il 3

[ Bl 17

1 10| pus

to  AEFRIEIRRS ], R R E BT ¥

H.

%
R B 17

a

1 10| ps

6.14 HLAVREME:

2.5 ‘ 25

Ta = 25°C

I = 250 pA
I = 350 A

|
I} = 250 A
/

[
I} = 350 pA

~

1.5

Ij =500 LA 1.5

AN
AN

/ L~

I = 500 A

\
A\

-

0.5

0.5

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

0 100 200 300 400 500 600 700 800 0

Ic - Collector Current - mA

1. AR - RAHRIAIEE

100 200 300 400 500 600 700 800

Ic(tot) - Total Collector Current - mA

K 2. ferk - RAEREA R E

SHEARBRAERR (—MEHED SRR IR R (BN FFBRA AR

AL © 1976-2019, Texas Instruments Incorporated
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JAYRFE (32T W)

11
/Typical

100

200 300 400 500
Output Current — mA
B 7. BRI AR Ve
5tk IR R &

200

500 T T 600
RL=100
450 |-
Ta =25°C A <
500
< 400 | // ,/ E \ \
E _ -
L 350 Vs 10V / § 400 \ \ \ N=1
] //vs=av 3 \ \\ N\ N=4
s 300 / / 5 \\ \ \% N=3 \\
2 g \ N
5 250 2 300 \ N
g 5 \ N=2
2 200 < ™S
8 / / g N=8 ] N [
200f N =7 —1 e
' £ N=7
150 = N=5 NN
o &) = ~N \\\ 1
100 E. ‘ \\\ T~
o 10— T15-70C =
50 N = Number of Outputs
0 0 ‘ Co‘nduc‘ting $imu!tane9usl¥
0 25 50 75 100 125 150 175 200 0 10 20 30 40 50 60 70 80 90 100
Ij - Input Current - A Duty Cycle - %
B 3. SR S N TR R R & Bl 4. D #H R ARE BB IR
552 EmRR
600 2000 T T
T, =-40°C to 105°C
1800 //
< 500 X ~
E 1600 /
. \\\ \ N=2 N =\ /
€ N=3 p.
o N\ N\, N, | < 1400
£ 400
S \ \ N‘ =4 |=' / P
e >\ \ v = 1200 /
% 300 \ \ NG \ g Mavi /
2 N=5 iJ\%\\\ \ﬁ 3 1000 |- 7 /
A AN : R
- N 800
E N=7 NS~ £ e L~
3 200 N
£ N 600 L~
% \\\~ /
8 N P
| I — 400 7
IU 100 Ta = 85°C / Typical
= N = Number of Outputs 200 |~
| Cor‘mduct‘ing S‘imul‘taneo‘usly‘
0
0 10 20 30 40 50 60 70 80 90 100 2 25 3 35 4 45 5
Duty Cycle - % Input Voltage — V
5. N 3 HREHBHER B 6. oA B A N IR
5 25 A3 R SEUNEREIES S
2.1 T 500 T
T, =-40°C to 105°C Vee=2V
/ 450 | Tu=-40°C to 105°C
1.9
>I // 400
<
& 17 E
£ / 1 350
s P g
Pas |- 3 300
>; / / g-
g 1.3 / // s e Mini
g / inimum

150

100

250

350 450 550 650
Input Current — pA

K 8. /N LI SR FRIR A ) R R

AL © 1976-2019, Texas Instruments Incorporated
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7 ZHNERFR

Open VCE

ICEX
<4+—
Open

B 9. lcex MK HL %

Open VCE

li(off) ¢ Ic

B 11, 1oy T3 L

I T IR Vogsay MOAREE, HTIE heg AT,

Open

|

g 13 hFE‘ VCE(sat) ilj\[ui/iﬁEE%
VR

i

Open

B 15. I W03 B

Open VCE

ICEX
<+—
Vi

10. lcex AR HL 2%
Open

li(on)
\ I Open

B 12, 1, IR

Open

?'c

Vi(on) Vce

B 14. Vyon) T B

Ope

16. Vg M3 H

10

AL © 1976-2019, Texas Instruments Incorporated
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%ﬁilﬂ E'fl:l I (%—F )

e tpHL +\
§+ o
Output 50%

Input _/(0% 50% 5T<

ﬁ tPLH »1

50‘77%—

VOLTAGE WAVEFORMS

B 17, A& RRIEIB I R TE

Vs
Input Open 2mH
A 1N3064
A 200 Q
Pulse
Generator g Output
(see Note A) l 1 <15 pF
L=15pl
J: I (see Note B)
TEST CIRCUIT
/& s<5ns —» l¢ stons
e ViH
Input 90% 90% ‘ (see Note C)
\ 15V 15V R/
10% \ 10%
ﬂi 40 pus ov

VoH
Output
VoL

VOLTAGE WAVEFORMS
3 ULN2003A #3814, ULN2003AI 23451 ULQ2003A #efHit, Viy
=3V; i ULN2002A 2310}, Vi = 13V; ik ULN2004A Al
ULQ2004A Z4F, Viy = 8Vo
18. 14N, Fe % 0 B R VR

AL © 1976-2019, Texas Instruments Incorporated
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8 VE4H i

8.1 MRk

PERRIE B CAAE AT Z B T80 N . X RH T IZ8SEER T 7 ANEMREE A, B EIL 500mA [E R
WA ST S8 1) GPIO Yl fig

ULN2003A #8fF 64w R K HL IR NPN SRR 6 o B SR on il L SR S RIS s P B St . A T
e KPR FE R R IR, X e e A F A T B S R ) A . ULN2003A S54RI A AN A AR #5A — AN R B
MIFEA FBH, PR AT DAFE BV B 3.3V [ HLR LR T BE4ZE A TTL 8t CMOS #H1T#:/E. ULN2003A #4217 %
R T %, TGRS EOFER, WIEELE . gkt 47, NEEBEHU LED. X1 #EmRERIEH T 80 4
HRE IR, AT DAE i B R A T .

S AT AR R SR IR VG (—40°C & 105°C) WiBfT.
8.2 et HER

R HIFTAT B E R R AR . SRR - R AR R R R A, AN TR T R R AR AR T
GND, U RZZRAR— A0 P 53 — A SR BH ] 97 b

COM
Output C
L
7V j05kQ
Input B I::l—
72kQ | 3kQ :l E
L
/77

Al 19. ULN2002A J5HER]
’—N—% CoM ’—N—% COM
2.? P 2 L 10.F;Bko 2 T
Input B [] ANA——1 Input B |: :

72kQ | 3kQ :l E 72kQ | 3kQ :l E

< D

777 777

2

& 20. ULN2003A. ULQ2003A I ULN2003AI J7HE & 21. ULN2004A F1 LQ2004A J7HEE

12 AL © 1976-2019, Texas Instruments Incorporated
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8.3 IhfE WA

ULN2003A #5145 E TE 2 FHIA M ETE LK) NPN @RS AL XA I A RO 2 A RS BT T AR
G a8 (B2). ERELEHIRT, 17@7%%4}% 10000A/A. ity B o EABR AR A A\ FL 3 9Kl et 4
Wi, A _EZEF T LMK GPIO HUE TAF.

GPIO Hi JT J i SRR AE T B YR A0 438 AR NPN A AAIE R 2 [R]F) 2.7kQ FE BRSO FER L . S FRAE & NPN
(RISEAR AN R AR 2 ALK 7.2KQ AT 3k FLBH A 4 FLBEL, - 300 A A M A\ S 5 2 [0 PRI i

EERRAE R I A1 COM 5 B T8 ) — A8 F T4 ok BB Ot e LS, 24 NPN BRBIE% 9G] (LW LD
I WO L, H2R Rl b Ak 1 e S BUR ) B I S AR AE RN 2k e LU

FEIEHFRAET, TR AR S I 205 ra Al B AR S A i B A REX S AR N IR m B, U N A A
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12.3 #HXHEHE

The following links connect to Tl community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see Tl's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support Tl's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

12.4 Pk
E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

125 HHERES
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12.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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14-Aug-2021

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
ULN2002AN ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type -20to 70 ULN2002AN Samples
ULN2002ANE4 ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type -20to 70 ULN2002AN Samples
ULN2003AD ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
ULN2003ADE4 ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A Samples
ULN2003ADR ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40to 70 ULNZ2003A Samples
ULN2003ADRE4 ACTIVE SoIC D 16 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
ULN2003ADRG3 ACTIVE SoIC D 16 2500 ROHS & Green SN Level-1-260C-UNLIM -40to 70 ULNZ2003A
ULN2003ADRG4 ACTIVE SOoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A Samples
ULN2003AID ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 ULN2003Al Samples
ULN2003AIDE4 ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 ULN2003Al
ULN2003AIDG4 ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM  -40 to 105 ULN2003Al Samples
ULNZ2003AIDR ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 105 ULNZ2003AI Samples
ULN2003AIDRE4 ACTIVE SoIC D 16 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM  -40 to 105 ULN2003Al
ULN2003AIDRG4 ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 ULNZ2003AI
ULN2003AIN ACTIVE PDIP N 16 25 ROHS & Green NIPDAU | SN N / A for Pkg Type -40 to 105 ULN2003AIN Samples
ULN2003AINE4 ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 105 ULN2003AIN Samples
ULN2003AINSR ACTIVE SO NS 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 ULN2003AI
ULN2003AIPW ACTIVE TSSOP PW 16 90 ROHS & Green NIPDAU Level-1-260C-UNLIM  -40 to 105 UN2003Al Samples
ULNZ2003AIPWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 105 UNZ2003AlI Samples
ULN2003AIPWRG4 ACTIVE TSSOP PW 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 105 UN2003Al Samples
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®) (4/5)
(6)
ULN2003AN ACTIVE PDIP N 16 25 ROHS & Green NIPDAU | SN N/ A for Pkg Type -40to 70 ULN2003AN Samples
ULN2003ANE4 ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N / A for Pkg Type -40to 70 ULN2003AN Samples
ULN2003ANS ACTIVE SO NS 16 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
ULN2003ANSR ACTIVE SO NS 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 ULNZ2003A Samples
ULN2003ANSRE4 ACTIVE SO NS 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A Samples
ULN2003ANSRG4 ACTIVE SO NS 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 ULNZ2003A
ULN2003APW ACTIVE TSSOP PW 16 90 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 UN2003A
ULN2003APWG4 ACTIVE TSSOP PW 16 90 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 UNZ2003A Samples
ULN2003APWR ACTIVE TSSOP PW 16 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40to 70 UN2003A Samples
ULN2003APWRG4 ACTIVE TSSOP PW 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 70 UN2003A
ULN2004AD ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -20to 70 ULNZ2004A Samples
ULN2004ADE4 ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A Samples
ULN2004ADG4 ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A
ULN2004ADR ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -20to 70 ULN2004A
ULN2004ADRE4 ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A Samples
ULN2004ADRG4 ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A Samples
ULN2004AN ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type -20to 70 ULN2004AN
ULN2004ANE4 ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N / A for Pkg Type -20to 70 ULN2004AN Samples
ULN2004ANSR ACTIVE SO NS 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A Samples
ULQ2003AD ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2003A
ULQ2003ADG4 ACTIVE SOoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM ULQ2003A
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)
ULQ2003ADR ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2003A Samples
ULQ2003ADRG4 ACTIVE SOoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM ULQ2003A Samples
ULQ2003AN ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 85 ULQ2003A
ULQ2004AD ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2004A Samples
ULQ2004ADG4 ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM ULQ2004A Samples
ULQ2004ADR ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2004A Samples
ULQ2004ADRG4 ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM ULQ2004A Samples
ULQ2004AN ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N / A for Pkg Type -40 to 85 ULQ2004AN Samples

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF ULQ2003A, ULQ2004A :

« Automotive : ULQ2003A-Q1, ULQ2004A-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
1]
lReeI ) l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O ofSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(ljgdrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
ULN2003ADR SoIC D 16 2500 330.0 16.8 6.5 103 | 21 8.0 16.0 Q1
ULN2003ADR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 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
ULN2003ADRG3 SOIC D 16 2500 330.0 16.8 6.5 103 | 21 8.0 16.0 Q1
ULN2003ADRG4 SolIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
ULN2003ADRG4 SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
ULNZ2003AIDR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULNZ2003AIDR SOIC D 16 2500 330.0 16.8 6.5 10.3 2.1 8.0 16.0 Q1
ULN2003AIDRG4 SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
ULN2003AINSR SO NS 16 2000 330.0 16.4 8.2 105 | 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
ULNZ2003AIPWR TSSOP PW 16 2000 330.0 12.4 6.9 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 8.2 105 | 25 12.0 | 16.0 Q1
ULN2003APWR TSSOP PW 16 2000 330.0 12.4 6.9 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 6.5 103 | 21 8.0 16.0 Q1
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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)
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 16.8 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 21 8.0 16.0 Q1
ULN2004ANSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
ULQ2003ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 21 8.0 16.0 Q1
ULQ2003ADRG4 SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
TAPE AND REEL BOX DIMENSIONS
,//T/
4
,~<:/ \:}\
. 7
\\“y// - \{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
ULN2003ADR SOIC D 16 2500 364.0 364.0 27.0
ULN2003ADR SoIC D 16 2500 340.5 336.1 32.0
ULN2003ADR SoIC D 16 2500 853.0 449.0 35.0
ULN2003ADRG3 SoIC D 16 2500 364.0 364.0 27.0
ULN2003ADRG4 SOIC D 16 2500 340.5 336.1 32.0
ULN2003ADRG4 SoIC D 16 2500 367.0 367.0 38.0
ULN2003AIDR SOIC D 16 2500 340.5 336.1 32.0
ULN2003AIDR SoIC D 16 2500 364.0 364.0 27.0
ULN2003AIDRG4 SOIC D 16 2500 340.5 336.1 32.0
ULN2003AINSR SO NS 16 2000 853.0 449.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

ULN2003AIPWR TSSOP PW 16 2000 853.0 449.0 35.0
ULN2003AIPWR TSSOP PW 16 2000 364.0 364.0 27.0
ULN2003AIPWRG4 TSSOP PW 16 2000 853.0 449.0 35.0
ULN2003ANSR SO NS 16 2000 853.0 449.0 35.0
ULN2003APWR TSSOP PW 16 2000 364.0 364.0 27.0
ULN2003APWR TSSOP PW 16 2000 853.0 449.0 35.0
ULN2003APWRG4 TSSOP PW 16 2000 853.0 449.0 35.0
ULN2004ADR SOIC D 16 2500 853.0 449.0 35.0
ULN2004ADR SoIC D 16 2500 340.5 336.1 32.0
ULN2004ADR SolIC D 16 2500 364.0 364.0 27.0
ULN2004ADRG4 SolIC D 16 2500 853.0 449.0 35.0
ULN2004ADRG4 SOIC D 16 2500 340.5 336.1 32.0
ULN2004ANSR SO NS 16 2000 853.0 449.0 35.0
ULQ2003ADR SolIC D 16 2500 340.5 336.1 32.0
ULQ2003ADRG4 SolIC D 16 2500 853.0 449.0 35.0
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TUBE
T - Tube
height L - Tube length
f
W-Tube _| _ _ _ _ _ _ __ _ _ ___ e _____ 1.
i width % (5
— B - Alignment groove width
*All dimensions are nominal
Device Package Name [|Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
ULN2002AN N PDIP 16 25 506 13.97 11230 4.32
ULN2002ANE4 N PDIP 16 25 506 13.97 11230 4.32
ULN2003AD D SOIC 16 40 506.6 8 3940 4.32
ULN2003AD D SoIC 16 40 507 8 3940 4.32
ULN2003ADE4 D SoIC 16 40 506.6 8 3940 4.32
ULN2003ADE4 D SOIC 16 40 507 8 3940 4.32
ULN2003AID D SOIC 16 40 507 8 3940 4.32
ULN2003AIDE4 D SOIC 16 40 507 8 3940 4.32
ULN2003AIDG4 D SolIC 16 40 507 8 3940 4.32
ULN2003AIN N PDIP 16 25 506.1 9 600 5.4
ULN2003AIN N PDIP 16 25 506 13.97 11230 4.32
ULN2003AIN N PDIP 16 25 506 13.97 11230 4.32
ULN2003AINE4 N PDIP 16 25 506 13.97 11230 4.32
ULN2003AINE4 N PDIP 16 25 506.1 9 600 5.4
ULN2003AINE4 N PDIP 16 25 506 13.97 11230 4.32
ULN2003AIPW PW TSSOP 16 90 530 10.2 3600 35
ULN2003AN N PDIP 16 25 506 13.97 11230 4.32
ULN2003AN N PDIP 16 25 506 13.97 11230 4.32
ULN2003AN N PDIP 16 25 506.1 9 600 5.4
ULN2003ANE4 N PDIP 16 25 506 13.97 11230 4.32
ULN2003ANS NS SOP 16 50 530 10.5 4000 4.1
ULN2003APW PwW TSSOP 16 90 530 10.2 3600 35
ULN2003APWG4 PW TSSOP 16 90 530 10.2 3600 35
ULN2004AD D SoIC 16 40 506.6 8 3940 4.32
ULN2004AD D SOIC 16 40 507 8 3940 4.32
ULN2004ADE4 D SolIC 16 40 506.6 8 3940 4.32
ULN2004ADE4 D SoIC 16 40 507 8 3940 4.32
ULN2004ADG4 D SoIC 16 40 506.6 8 3940 4.32
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
ULN2004ADG4 D SoIC 16 40 507 8 3940 4.32
ULN2004AN N PDIP 16 25 506 13.97 11230 4.32
ULN2004AN N PDIP 16 25 506 13.97 11230 4.32
ULN2004ANE4 N PDIP 16 25 506 13.97 11230 4.32
ULN2004ANE4 N PDIP 16 25 506 13.97 11230 4.32
ULQ2003AD D SoIC 16 40 507 8 3940 4.32
ULQ2003AD D SoIC 16 40 506.6 8 3940 4.32
ULQ2003ADG4 D SOIC 16 40 506.6 8 3940 4.32
ULQ2003ADG4 D SoIC 16 40 507 8 3940 4.32
ULQ2003AN N PDIP 16 25 506 13.97 11230 4.32
ULQ2003AN N PDIP 16 25 506 13.97 11230 4.32
ULQ2004AD D SOIC 16 40 507 8 3940 4.32
ULQ2004ADG4 D SoIC 16 40 507 8 3940 4.32
ULQ2004AN N PDIP 16 25 506 13.97 11230 4.32
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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
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LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
5,40 5.40
N
/I_II_I‘\I_II_II_II_II_II_I l L H A &
\|_||_|/"|_||_||_||_||_||_| ooty
N
[_/
|
|
,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should

i3 TEXAS
INSTRUMENTS
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/A 02/2017

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

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

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

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

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

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