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K RA4FMH (continued)

-
.

Maximum Vee(sary Voltage —V
N -
w o

//

/

e
/

/

pd _—
L~

/Typical

100 200 300 400 500

Output Current — mA
7. BMEE Vee (BRKME. FHE) &
HHAEFROE R

Output Current — mA

400

500 T T 600
RL=100
450 |-
Ta=25°C rd <
500
< 400 | // ,/ E \ \
E _ -
L 350 Vs 10V / § \ \ \ N=1
5 //Vs=av 3 400 \Y \ N\ N=4
£ 300 = N=3
=3 4 o \z \
2 T~
T /] g WAN] Ny
5 250 2 300 \ N
g 5 \ N=2
5 200 2 N \\
8 g N=6 ] \ T~
. £ 200fN=7 i\ii\
150 £ = NOND. ~—
o E N=5 AN \\\\_
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 - %
B3 ALy sEBEREANERORREF 4. DRy TF—DRRAVISERE
Fa—T4 - YA I DERK
600 2000 T T
1800 T, =-40°C to 105°C N
yd
< 500 X ~
E 1600 /
. \\\ \ N=2 N =\ /
€ N=3 p.
o N\ N\, N, | < 1400
£ 400
S \ \ N‘ =4 |=' / rd
e \ ] 1200 /
£ \>\\ N ™~ £ - A
@ 300I"N=5 ——Y \‘\ \ﬁ 3 1000 [ 7 ~
o N=6—"T"]y El / P
© [P \\\! I~ 2 oo
£ N=7 N N~ T £ / “
5 200 N~ — / e
£ N 600 L~
% \\\~ /
] T ~——]
= I — 400 e
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
5NNy T—2CDRERAVISERE 6. ANER (BRAME. FEE) &
Fa—TF4 - Y4 5 NDBRE ANBEOBR
21 T 500 "
T, = -40°C to 105°C Vee=2V
/ 450 | Tu=-40°C to 105°C
1.9

350

300

250

200

Minimum

150

100

250

K 8. &/MENEREANEROBR

350 450 550 650
Input Current — pA

Copyright © 1976-2019, Texas Instruments Incorporated


http://www.tij.co.jp/product/jp/uln2002a?qgpn=uln2002a
http://www.tij.co.jp/product/jp/uln2003a?qgpn=uln2003a
http://www.tij.co.jp/product/jp/uln2003ai?qgpn=uln2003ai
http://www.tij.co.jp/product/jp/ulq2003a?qgpn=ulq2003a
http://www.tij.co.jp/product/jp/uln2004a?qgpn=uln2004a
http://www.tij.co.jp/product/jp/ulq2004a?qgpn=ulq2004a
http://www.tij.co.jp

ULNZ2002A, ULN2003A, ULN2003Al
ULQZ2003A, ULN2004A, ULQ2004A

JAJSBOQ5P —DECEMBER 1976-REVISED AUGUST 2019

13 TEXAS

INSTRUMENTS

wWww.tij.co.jp

7 NS A—FHERR

Open VCE

ICEX
<4+—
Open

9. lcex HEMIH

Open VCE

li(off) ¢ Ic

11, lyosry TIE B

I & VcE(sat) ORE CTIXEE, hee OHETITAETT,

Open

13. hee. Vegsay BIERIE
VR

i

Open

15. Iz JIE =]

Open VCE

ICEX
<+—
Vi

10. lcex HIE B
Open

li(on)
\' Open

12. 1, € B

Open

Vi(on) VcE ? Ic

I

14. Vyony TIE B
L A

. VF ¢ IF

Ope

16. Vg I B 1

10
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NS A= BFEIFER (continued)

e tpHL +\
O,
Output \ 50%

Input _/(0% 50% 5T<

‘+ tPLH »1

500/7)/—

VOLTAGE WAVEFORMS
17. {GIRGERERS R Dl R

Vs
Input Open 2mH
A 1N3064
A 200 @
Pulse
Generator g Output
(see Note A) l 1 <15 pF
L=15p
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 ps ov

VoH
Output
VoL

VOLTAGE WAVEFORMS
ULN2003A, ULN2003AI, ULQ2003A 7 /3A ADHETIL Vi = 3V,
ULN2002A 7 /SAADPIE T Vi = 13V, ULN2004A KL
ULQ2004A 7 /SA ADHIETIX Viy = 8V T,
18. S v F7 v FREER L EBERER
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8 EfHAREA

8.1 W=

ZOORERET INAAX, IREIR T TV —a oA m M LA S REI S QW ET, FOB ML, ik 500mA &
ITED T DX =V b v D AZ LR GPIO BEREA AR T RAZRBH AL TNATZH T,

ULN2003A 7 A AL, 7 DO @&, KEGE NPN Z—UL b o RV D AS X7 THESILTOET, X TORERK
HALL, Iy A =T ab PN & A COET, ZIWOLORERIENLIL, ZDO AL R 5720 i
P OMIZ A A —RZNEL TV ET, ULN2003A 73 A AL, K4 =V by s XTI ZES SR — A Hi & )i 2 T
51z, BV F£721% 3.3V OEJRELECTEIET D TTL /21X CMOS CHEBEREITCEFEd, ULN2003A T /XA A%, VL
JAR VL — T NE—H LED 5 IEHITE DA H—T A ADERIZHIETEET, 1 DO I DFE
R DL BB T LT T r—auilid, ARGV T A2 LTRSS TEET,

ZOFNARL, JEVIREERIP (-40°C~105°C) TEMETEET,
8.2 HrIJNvIK

TR TARTOMBUEIIATME TS, L7 - 20 ZMF A4 — NI F ARG THY , EIA 72D
NETHEDFEE A, ALIFEALD GND JVBIK T35 6 . ADT V=2 a—tas70 74570 SMHT DT ayh
F— AT —REBINT2RERHVET,

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

19. ULN2002A ©7Av oK

’—N—% coM COM
* ¢ L Output C R ') *~—o L Output C
Input B I:

10.5 kQ

Rs
27kQ A .
Input B I:] AN . .
72kQ | 3kQ :l E 72kQ | 3kQ :l E

> D

777 777

2

20. ULN2003A, ULQZO:SA\ ULN2003AI 7 ay 21. ULN2004A FELT LQ2004A D7y 7K
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8.3 PLEEEREA

ULN2003A T AADET ¥ 1L, =V bk Siuiz NPN 7 UAX TR SN TV ET, 2O IR 15
ZET,EFICRERERT A (B2) #Fi> 1 0@&7//158beﬁ%%iﬁmj—_kﬁ"(%iﬁ— EBIRICE- TR, 2
DA% 10,000A/A IZET DA ROV ET, ZOIEFITE BIZEY, FEF /NS ATIER (hE72 GPIO & T
ET DL EARERICRILTY) Tk%&ﬂjﬁ%iﬁ%@bf%iﬂ

GPIO EBEI1Z. ASIETVRTANRDE =V b NPN D_R—Z L DRICHEGS - 2.7kQ DIEHTIZED &—x%.g(,, c
BHSNFET, ENEND NPN OR—R - TIv XIS 7.2kQ & 3KQ OIRPUT T VLT LU THEEE
TIMBRAET AR REME NS — 7 B O EEINHILET,

Hjjjk COM B’ EDMNTHEE ST H AA—RIL, NPN RIANBA T 0ol (o 75 I L) EEIThiE SIS
BB DOF Y7\ VB EME T D720 SN E T, I/ VICEBSN -3 — 3 E iR e A LS,
F TN HAF— R T VEIRIZTRAVASRE T,

EHEOEBIETIL, N—ABLRILIZ BV DLZIvF~DFAF—RE, AT ASNTWET, ZRHOX AF—R
DNEASAT ZASLDE, WO AL NPN 72 DAL MDD ((HED) T AL A E (1IRIEFELY) B RAIVET,

8.4 TNARADKEEE— K

8.4.1 FEMARMDERE)

COM v Zaf/LERETFICHERL TODHEE . ULN2003A 531 AT, A R A ERE T AN D7) —k
A=)V AT —ROBNS TR\ EBEELZIHITEET,

8.4.2 EMIEAFDERE

YA LRI T 5854 . ULN2003A T XA ANERTEZ S 7L ThimEe HIGH L~ L3R SN A I T T v
KHRNETY, 26D T 7V r—aTid, COM B N7 —T 40 T OFEFTHENER A,
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9 TTUT—2a iRE

i LIEOT7 VA —ariEfit, TIoB AR aiﬁ%rb@f ;tfoe< TITIXE D EMEME X
T EM A RGE N L ER A, 1l 2 O BBk 2850 S YEIC W TR, BREED
EAETHIB L T2 2 Bcn £, B iﬁéf@mw@ EAMGEEL T AN AZ LT,
VAT LOWEEE R T AN E R HYET,

WWW.tij.co.jp

9.1 77U — 3 Bk

1% . ULN2003A 7 A AL, @EEEIIRKER (FEM5) o770 % ZbLO ST 2 51720y MCU
OFHELT NA A TEEN A7 AL E T, 205, ULN2003A 7 /3 A AT B A 2B Eh 45—k )72 7~
Vr—ar T8, ZHUTE, B—4, YL AR VL —REREENET, X 22 12, ENENOAMIA T IRIETHET
NWERLET,

9.2 RXMALETFZT V-3

3.3-V Logic ULN2003A

OUTH
ouT2
OuT3
ouT4
Vsup

ouTS

OouTe
ouT7
COM

Vsup

22. FEMAROKS14/8& LTO ULN2003A F/AL R

9.2.1 RFAEH
DRI T, # LTHHMENTVBNRTA—ZH A SIRFGA—=Z LU THEHALET,

K1 BJIHNGA—S

REL T A—H AR EHER]
GPIO FEE 3.3V £/ 5V

A VEIELE 12V~48V
F 7

8 (Reo)

F¥ 3T &I 20mA~300mA

T a—T AP AT

100%

14
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9.2.2 FH/LRETFIE

IANVERENT 7V — a2 T ULN2003A 7 A 2% 3556 IROHAREZ R ETHLERHVET,
. J\ﬁ%&)ﬁﬁ
. Hjjjjbi()\%[@]'ﬂa)l
. HEET
9.2.2.1 EEEIER
AV (Vsyp)s AV (Reoi). LOW L~V DR (Vegsar) F721E Vo) TRAVEIRAREVET,
ICOIL - (VSUP - VCE(SAT)) / RCOIL (1)
9.22.2 LOW URIHEAHERE

LOW L~ BIE (Vo) & Vegsan ERIL T, 1, X 2, ) 7 I2E>TREVET,

9.2.2.3 HEBSHLEBE

BRENS DA N DOEIT, IANVDOEREA LT 7 DB T TREVET, BEISNLaAVOHIL, X 4 F7213K 5
TRFVET,

AIREZR A L OE A KV IEME IS E T HI21E, IROXAEHL T ULN2003A 7 A ADA L F 74 EE S Pp 25t L
£

N
P = Zvou x|
i1

ZZ7T
o NFRBHIT 7747225 F ¥ RO T,
° VO|_| j: ﬁf EE_’J(}IL ||_| @&%@ OUT| Eo:/@’:?é}j‘:wc“‘j—o :ﬂﬂi\ VCE(SAT) EEJUVC“TO (2)

ULN2003A 7 /A ALY AT AOAGHAMEE IR T D72 | AL F o T WHB BTN TR RN ET) (PDpaxy) & TS
VEPHYET, ZOMEITROA 3 TRESNET,

_ (TJ(MAX) - TA )

(MAX) — eJA

ZZ7T
® TJ(max) X E*/%@%%‘ J_/ﬁ\%l-s(ﬂ?l}_g’cj_o
o Ta FENERRE PHIRE T,
* Ry 30T —VEE TS A A~OBIEHFITT, 3)

ULN2003A 7 /A ADX AHEAEBIRIE L 125 CASIZHIFR T2 M BN HV ET, IC BRI IA T 7 HE )
\ZIEERBILE9,
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9.23 77U — 3 ihiR

¥ 23 BELOME 24 (R T HEET —421F, ULN2003A 7731 A C OMRON G5NB VL —%BEEL , V) = 5V, Vgyp=
12V, Reoi = 2.8kQ D&M THLNIZHLDOTT,

13 14
12
11 12
10
> 9 > 10
o 8 [}
g 7 % s
2 s .
] ]
o 4 o 4
3
2 2
1
0 0
-0.004 0 0.004 0.008 0.012 0.016 -0.004 0 0.004 0.008 0.012 0.016
Time (s) Time (s)
23. AL NWVDEM (F—>F ) IC&BENRE 24. AMIIVDIEFEMRAL (§—>F7) L&D HENEE
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9.3 YRTAHI

=
Pga i
ooy
oo gl
oo gl
m
-

P-MOS
Output 8
25. P-MOS 7>bA T~
ULN2004A
VbD ULQ2004A v

27. KABRAMDONNYT 7

Vce

ULN2003A
ULQ2003A

Output =

26. TTL 23BAFF~

ULN2003A
ULQ2003A

Vee

TTL
Output —

28. VT o I HERBUIC LA BRE B R OB
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10 EBIRICEIT 5#HREIR

ZOF AL ERIILEHDER A, 72770, COM B UTIRE . AT LMERICHERShE T, 084 H1EE
73 COM E°V®*F%j<%<tx7‘m\oto T HZENIERICEETY, HIBIEN COM BV DOELEEZREIBADE,
TIAN T FAF—RIZREZRNE AT ADHIINEIL, COM IZKEIRDIRIVAIL, 2 T T DAV OEEL, T3
AARDIBEE T BENDBHVET,

11 L4179k

111 VA7 PDFESR

ULN2003A T A AREHREN T A0 HASNEu v 73— RINER THDHI2D . ANTIFHW R — 22 c&E
T, VOAN—I %I T D Z A TTT v RV ATHEZRIRVBE T IO R L ET, KEROBREID LR AIHEMED B 5
HIIZoOWTIE, KO — 2 HESEL £, BUBRIEIE., P — 2B B E & B O EREI T TR E0 9,

T RTCOF ¥y RNVOERITIILBECIVHITRAZD . 2O —ADIRIL CEATENT I T A2 HER L £, 77—
valio IRk 2.6A NERSNET,

11.2 LA 7D b

C

1B[] 1 16 []1C
2B[] 2 15]]2C
3B[] 3 14]] 8c
4B[] 4 13]] 4C
5B[] 5 12]] 5C
6B[| 6 1]} 6C
78[] 7 10]] 7c
E[] s 9[] vCcoMm
GND

29. Xy =LA77 b
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12 TNARBEVRF 2 A MDY R-F

121 RFaAZboyR-b
12.1.1 BOEEH
BIEEEHIOWTIE, U F RS TTES0Y,

['SN7546x Darlington Transistor Arrays/, SLRS023 (3%5%)
12.2 BBEY > Y

RDOFNZ, IA 07T 7 RAV D ZRUET, AT IANE, BAFEE 9 R — B L Oa3a=7 )Y =R Y— L7
=7 BEOV I NELEITWANDI A7 T 7 ARG ENET,

=2 BEYS
g0t A= ANV P T NETFEAN Hefrg ek V=&Y T xT | PR—heIIa=T
ULN2002A Nt /N4 Nt /N4 Nt /N4 Nt /N4 Nt /N4
ULN2003A Nt /0N Nt /N4 Nt /N4 Nt /N4 Nt /N4
ULN2003AI Nt /N4 Nt /N4 Nt /N4 Nt /N4 Nt /N4
ULN2004A Nt /N4 Nt /N4 Nt /N4 Nt /O Nt /O
ULQ2003A Nt /N4 Nt /N4 Nt /N4 Nt /N4 Nt /N4
ULQ2004A Nt /N4 Nt /N4 Nt /N4 Nt /N4 Nt /N4

123 AZa=54 -UYVY—2X

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.

124 B

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

125 BESHEICEAT S EIEEE

‘ INBDT SARL, IRERLESD () (R REA N L COET, IRAERFEIZIIBOBROIREIL, MOSY —MIXTd S b
‘f '\ LT 272012, V=Rt &2 a— ST 6y, TAAREEE T+ — AMANDBERHYET,

12.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 AhZAhI, Ryo—2, BLVEEEHR

PABRD~S—DITIE AB= A0, Sy — 2, BEOVE U BT B MRS QO T, ZNHOMHIE, HEiEDF
AACH LTRSS VBRI OT —4TF, 207 — A3 PRAREESNAZERDY, K2 A MAKGTSAHA
bBHUET, DT —H T — DT TTFRMUC VT, T E S —L 2 A BTSN,
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (6) ®3) (4/5)
ULN2002AN ACTIVE PDIP N 16 25 Green (RoHS NIPDAU N/ A for Pkg Type -20to 70 ULN2002AN Samples
& no Sh/Br) a =
ULN2002ANE4 ACTIVE PDIP N 16 25 Green (RoHS NIPDAU N / A for Pkg Type -20to 70 ULN2002AN Samples
& no Sh/Br) a =
ULN2003AD ACTIVE SoIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A Samples
& no Sh/Br) a =
ULN2003ADE4 ACTIVE SoIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
& no Sb/Br) SR
ULN2003ADR ACTIVE SoIC D 16 2500 Green (RoHS NIPDAU | SN Level-1-260C-UNLIM -40to 70 ULN2003A Samnles
& no Sh/Br) SR
ULN2003ADRE4 ACTIVE SoIC D 16 2500  Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A Kl
& no Sh/Br) SRS
ULN2003ADRG3 ACTIVE SoIC D 16 2500 Green (RoHS SN Level-1-260C-UNLIM -40to 70 ULN2003A Samples
& no Sh/Br) -
ULN2003ADRG4 ACTIVE SoIC D 16 2500  Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 ULNZ2003A g e
& no Sh/Br)
ULNZ2003AID ACTIVE SoIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 105 ULNZ2003AI ol
& no Sh/Br) e
ULN2003AIDE4 ACTIVE SoIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 105 ULNZ2003AI Samples
& no Sb/Br) = =
ULNZ2003AIDG4 ACTIVE SOIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 105 ULNZ2003AI
& no Sb/Br) = -
ULN2003AIDR ACTIVE SoIC D 16 2500  Green (RoHS NIPDAU | SN Level-1-260C-UNLIM -40 to 105 ULN2003AI
& no Sh/Br) a =
ULN2003AIDRE4 ACTIVE SoIC D 16 2500 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 105 ULN2003AI Samples
& no Sh/Br) a =
ULN2003AIDRG4 ACTIVE SoIC D 16 2500 Green (RoHS NIPDAU Level-1-260C-UNLIM ~ -40 to 105 ULN2003Al Samples
& no Sh/Br) a =
ULN2003AIN ACTIVE PDIP N 16 25 Green (RoHS NIPDAU | SN N / A for Pkg Type -40 to 105 ULN2003AIN Samnle
ULN2003AINE4 ACTIVE PDIP N 16 25 Green (RoHS NIPDAU N / A for Pkg Type -40 to 105 ULN2003AIN Samnle
& no Sh/Br)
ULN2003AINSR ACTIVE SO NS 16 2000 Green (RoHS NIPDAU Level-1-260C-UNLIM  -40 to 105 ULN2003Al Samples
& no Sh/Br) - -
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http://www.ti.com/product/ULN2002A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2002A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) ®) )
ULNZ2003AIPW ACTIVE TSSOP PW 16 90 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 105 UNZ2003AlI
& no Sh/Br) s
ULN2003AIPWR ACTIVE TSSOP PW 16 2000 Green (RoHS NIPDAU | SN Level-1-260C-UNLIM -40 to 105 UNZ2003AlI ol
& no Sb/Br) s
ULNZ2003AIPWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 105 UNZ2003AlI ol
& no Sb/Br) s
ULN2003AN ACTIVE PDIP N 16 25 Green (RoHS NIPDAU | SN N / A for Pkg Type -40to 70 ULN2003AN
& no Sb/Br) s
ULN2003ANE4 ACTIVE PDIP N 16 25 Green (RoHS NIPDAU N / A for Pkg Type -40to 70 ULN2003AN Samples
& no Sh/Br) - =
ULN2003ANS ACTIVE SO NS 16 50 Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A Samples
& no Sb/Br) - =
ULN2003ANSR ACTIVE SO NS 16 2000 Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A Samples
& no Sh/Br) a =
ULN2003ANSRE4 ACTIVE SO NS 16 2000 Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
& no Sh/Br) a =
ULN2003ANSRG4 ACTIVE SO NS 16 2000  Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A Samples
& no Sh/Br) a =
ULN2003APW ACTIVE TSSOP PW 16 90 Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 UN2003A Samples
& no Sh/Br) a =
ULN2003APWG4 ACTIVE TSSOP PW 16 90 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 70 UN2003A
& no Sh/Br) R
ULN2003APWR ACTIVE TSSOP PW 16 2000  Green (RoHS NIPDAU | SN Level-1-260C-UNLIM -40to 70 UN2003A
& no Sh/Br) R
ULN2003APWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS NIPDAU Level-1-260C-UNLIM -40to 70 UNZ2003A EC ol
& no Sh/Br) s
ULN2004AD ACTIVE SoIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -20to 70 ULNZ2004A ol
& no Sh/Br) s
ULN2004ADE4 ACTIVE SoIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -20to 70 ULNZ2004A ol
& no Sb/Br) 2500
ULN2004ADG4 ACTIVE SOIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A
& no Sh/Br) s
ULN2004ADR ACTIVE SOIC D 16 2500 Green (RoHS NIPDAU | SN Level-1-260C-UNLIM -20to 70 ULN2004A Samples
& no Sh/Br) - =
ULN2004ADRE4 ACTIVE SOIC D 16 2500 Green (RoHS NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A Samples
& no Sh/Br) - =



http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003AI?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ ® ® @)
ULN2004ADRG4 ACTIVE SoIC D 16 2500 Green (RoHS NIPDAU Level-1-260C-UNLIM -20to 70 ULNZ2004A q e
& no Sh/Br)
ULN2004AN ACTIVE PDIP N 16 25 Green (RoHS NIPDAU N / A for Pkg Type -20to 70 ULN2004AN el
& no Sh/Br) e
ULN2004ANE4 ACTIVE PDIP N 16 25 Green (RoHS NIPDAU N / A for Pkg Type -20to 70 ULN2004AN Eerrimles
& no Sh/Br) e
ULN2004ANSR ACTIVE SO NS 16 2000 Green (RoHS NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A
& no Sh/Br) e
ULQ2003AD ACTIVE SOIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2003A Samples
& no Sh/Br) - -
ULQ2003ADG4 ACTIVE SOIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM ULQ2003A Samples
& no Sb/Br) . =
ULQ2003ADR ACTIVE SolIC D 16 2500 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2003A Samples
& no Sh/Br) a =
ULQ2003ADRG4 ACTIVE SolIC D 16 2500 Green (RoHS NIPDAU Level-1-260C-UNLIM ULQ2003A
& no Sh/Br) a =
ULQ2003AN ACTIVE PDIP N 16 25 Pb-Free NIPDAU N/ A for Pkg Type -40 to 85 ULQ2003A Samples
(ROHS) . .
ULQ2004AD ACTIVE SoIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2004A Samples
& no Sh/Br) a =
ULQ2004ADG4 ACTIVE SoIC D 16 40 Green (RoHS NIPDAU Level-1-260C-UNLIM ULQ2004A T i
& no Sh/Br)
ULQ2004ADR ACTIVE SoIC D 16 2500  Green (RoHS NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2004A g I
& no Sh/Br)
ULQ2004ADRG4 ACTIVE SoIC D 16 2500 Green (RoHS NIPDAU Level-1-260C-UNLIM ULQ2004A el
& no Sh/Br) e
ULQ2004AN ACTIVE PDIP N 16 25 Pb-Free NIPDAU N / A for Pkg Type -40 to 85 ULQ2004AN Samples
(RoHS) - =

@ 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.
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http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULN2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2003A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2004A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ULQ2004A?CMP=conv-poasamples#samplebuy
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@ 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.

© ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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 TlI'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 TI 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
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 Qf Sprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(l)lgdrants
*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
ULN2003AIDR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
ULNZ2003AIDR SOIC D 16 2500 330.0 16.8 6.5 10.3 2.1 8.0 16.0 Q1
ULN2003AIDRG4 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 8.2 105 | 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
ULN2003AIPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
ULNZ2003AIPWRG4 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
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 6.5 103 | 21 8.0 16.0 Q1
ULN2004ADR SoIC D 16 2500 330.0 16.8 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)
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
ULQ2003ADR SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 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
e S
/\g\ /)i\
e 7
\\“y// T \{//
*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 367.0 367.0 38.0
ULN2003ADR SoIC D 16 2500 333.2 345.9 28.6
ULN2003ADRG3 SoIC D 16 2500 364.0 364.0 27.0
ULN2003ADRG4 SoIC D 16 2500 333.2 345.9 28.6
ULN2003AIDR SoIC D 16 2500 333.2 345.9 28.6
ULN2003AIDR SoIC D 16 2500 364.0 364.0 27.0
ULN2003AIDRG4 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
ULN2003APWR TSSOP PW 16 2000 364.0 364.0 27.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

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 333.2 345.9 28.6
ULN2004ADR SOIC D 16 2500 367.0 367.0 38.0
ULN2004ADR SoIC D 16 2500 364.0 364.0 27.0
ULN2004ADRG4 SolIC D 16 2500 333.2 345.9 28.6
ULN2004ADRG4 SolIC D 16 2500 367.0 367.0 38.0
ULQ2003ADR SOIC D 16 2500 333.2 345.9 28.6
ULQ2003ADRG4 SoIC D 16 2500 367.0 367.0 38.0
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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.
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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
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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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