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1 BR ULX2004A (%, 6V~15V OEFETL 46325 CMOS

TNAATHEHZEIETEXAL91Z, 10.5kQ DEFI|~N—R
B2 E L TV ET, ULX2004A T /3 A R ITHBE7 A
FIEFIEL ULx2003A T /3A AIDE /NS, HBER BT
ULN2002A 7 /A ALDHERL 72> TVET,

o EHE 500mA oLy X ER (FH—H )
s mEEH:50V

o WHhITFo7 X AA—R

o KFEOuT I EHEHMEOHD AT

o Jb— RIANRTFVr—ar Ny r—8R
. L »Ror— (1) Rolr— YA RX@)
277V5—>ar ULN200XAD SOIC (16) 9.90mm x 3.91mm
o Jb—RTAN ULN200xAN PDIP (16) 19.30mm x 6.35mm
o ZTuNBIODC 7 IUNET—H - RTAN ULN200xANS | SOP (16) 10.30mm x 5.30mm
o TV RTAN ULN200XAPW | TSSOP (16) 5.00mm x 4.40mm
© TAARTVLARTA/3 (LED, HANKE) ULN2003ADYY |SOT (16) 4.20mm x 2.00mm

o TALRTAN i
o« TV TeRyTy FIHATREZR T RTD Ry —PICHON T, T —F 2 — D KR

ZHHIEERES R TTZEN,

(1)

2)  SRobr—T FAR (B x R) IEATMETHY, 34T 2541
3WE @ hEENET, ( )

ULX200xA 7 /SA AL, mELE, KERY —Uh b7

VURE TUATY T VRS TUAL, FEM AR 1 com
BAAF T T HIEOICEm O EEL S — R 7 1B — 1C
TG BAF—REHz 7= 7 20 NPN Z—J ok T )

THERLESIVTOVET, 2B — 2C
150X =Y by X7 QAL ZEFEK T 500mA T 3

T, X = bhy RTBWHNEERE L. KBRS T 3B — 3C
ZELTEET, TV — a0l U — RO A

V— RIANR T RIAN, TAART LA RTAN 4B —] 4c
(LED, HAKFE), T4 RIA/N m¥y 7 Ny T 770

HYET, ULx2003A 7 /31 AD 100V /N—Var (FBIE 8 — | 5C
PIAMT EH#) 2oV Tk, SLRS023 5 —4% 32 —hdD

SN75468 3L} SN75469 F NAZ&HZBML TLEE o | sc
AN

ULN2002A 5731 2%, 14V~25V O PMOS 7 /31 2L ——— 7c
MAG LY TERT IS TET, 2o

T INAADK ANINZIE, AT & 22 472 BRFYE L il 18
THEDEINER SN 2 — X A4 — RN
WIS TWET, ULx2003A 5 XA A%, TTL £7201%
5V CMOS 7 NA A TEZERE) TE5I512, &% —VU b
v XTI E 1 o0 2.7kQ B f\%x?&#%m;&bf
WET,

w70y oR

2 ZOVY—ADITLDFFEIFHFETT, MR AE TR LT 20 0T, BEMEY —/L (BEIER) ZEHL TOD2En®Y ., TI TIEHFRRO EffetE B L 0% Y
PEICOTEL U —UMEFEN 2L ER A, EFEEOBRE2E ORNCIL, ti.com TUTRHFHOIFEMEZ TS MLIESWET LBV ZLET,

English Data Sheet: SLRS027


https://www.ti.com/lit/pdf/SLRS023
https://www.ti.com/product/jp/uln2002a?qgpn=uln2002a
https://www.ti.com/product/jp/uln2003a?qgpn=uln2003a
https://www.ti.com/product/jp/uln2003ai?qgpn=uln2003ai
https://www.ti.com/product/jp/ulq2003a?qgpn=ulq2003a
https://www.ti.com/product/jp/uln2004a?qgpn=uln2004a
https://www.ti.com/product/jp/ulq2004a?qgpn=ulq2004a
https://www.ti.com/jp/lit/pdf/JAJSBQ5
https://www.ti.com/lit/pdf/SLRS027

ULN2002A, ULN2003A, ULN2003AI

i3 TEXAS

ULQ2003A, ULN2004A, ULQ2004A INSTRUMENTS
JAJSBQ5T — DECEMBER 1976 — REVISED MARCH 2025 www.ti.com/ja-jp
Bx
T ettt 1 T BB e 15
2 T U I T T e 1 T R e 15
B et enenn 1 IR i == A IO 15
A AR IS OB ..ot 3 T3 BERETUI .o 16
B R e 4 T4 T XA ADRERE T =R oo 16
B T IR IR TE R ettt 4 BT IUE—I Al EEEERE e, 17
LT3 ST o Y=t S 4 R ) e N -+ S 17
5.3 HE B E LA e 4 8.2 FRFEMIZRT UM = G oo, 17
5 4 BT BAT DI e 4 8.3 L AT LM 20

5 EAEIEFE ULN2002A. ..o, 5 4 BIFICBEITAHEE BT e 20

6 B AYEHME : ULN2003A, ULN2004A. ..., 5 BB LA T T R et 20

7 BRI T ULN2003AL oo 6 9 F I URBIURF2ARDY =P o 22

8 B HIEFME T ULN2003BAL ..ottt 6 9.1 RF 2 AL RO TR =Rt 22

9 FEXHYEME : ULQ2003A, ULQ2004A........coceeeee. 8 9.2 BHIY L Y oo 22
5.10 AT 7R : ULN2002A, ULN2003A, 9.3 R¥a A MO EHEAEZITID T v 22
ULNZ004A. ... 8 I N NN B s 22
511 AAvF L 7B - ULN2003AL oo 8 0.5 FAE e 22
5.12 2w F L B :ULN2003AL e 10 9.6 H S EITE T AT I oo 22
5.13 A1 vF 7Kk : ULQ2003A, ULQ2004A............... 10 9.7 FHEBE oo 22
B A4 ARFEAIEEE oo 11 10 BEETIBIE oottt 22
A2 8 =t = - SO 13 M A= Robr— BIOEITHER....oooooe, 23
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B 4-1.D. N. NS. PW/Sv4s—< 16 E SOIC. PDIP, SO, TSSOP LEE
£ 41. EVDHEE

£ wo B
A F EZ5
1B 1
2B 2
3B 3
4B 4 FX RN A~T DX =V b XR—2ZAAT]
5B 5
6B 6
7B 7
1C 16
2C 15
3C 14
4C 13 o FX N A~T OF =V by a8 )
5C 12
6C 1
7C 10
COM 9 — TIAN Y FAF—RRAOIEH Y —R J—R (FEERAM OO ITHLE)
E 8 — FTRCOF ¥RV THAINDILETIVY (BF LT TR ICHERT)
(1) 1=Ah.0=Hh
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5 {11

5.1 @ RKER

H AT CRIR 25°C DA (FRIFER o2 R

B/ME BAME BAfT
Vee aLsH - 2y AR OBITE 50 \Y
V5T FAF—ROWEE 50 v
Vi AFVEIER 30 v
v— aL 2 &R, X 5-4 BEO 55 %5 R 500 mA
lok Who7r 7 &R 500 mA
I H G OFRENE -2.5 A
ULN200xA -40 70
ULN200xAI -40 105
Ta BN IR B ULQ200xA -40 85 °C
ULQ200XAT -40 105
ULN2004ADR -40 105
Ty B ERF O AREE AR 150 °C
=25 1.6mm (116 A2 F) BERZHETO (10 FR) U—RiREE 260 °C
Tstg PRAFIREE -65 150 °C

(1) AERHBRERE EEDAN AR NI 6 T 73S ARG R ET DA REMENRHV ET, ZNDITHETH AN ATl THY |
T—X /—l\mf?ff“;@ﬂ?*ﬁﬂ URSHEEFEL, Fizd i%h&ﬁ/{é%@’@ﬂiﬂﬁnﬁ?fbb<§ﬁ1??6:):%&3%??‘3[3‘]GCRT%ODT“Z;*%U%&
Puo MK R ERE DIRRED R BIE & T A RDEHNEI A B2 D REME RSV ET,

(2) FEEMEET~T, %GZEE%Z@&MBEU RYNT =7 DTIyZ | YT va—bﬁ?ﬁ?%%ﬁkbfb\i’h

5.2 ESD &%
& Hifir
ANEEZF /L (HBM), ANSI/ESDA/JEDEC JS-001 (2 #EfL (1) +2000
V(Esp) R E \Y
F A AMFEET /L (CDM), JEDEC {L4f JESD22-C101 (2 #EHL @) +500

(1)  JEDEC ORF=Ak JEP155 (21, 500V HBM CThiv T FE 72 ESD R A TLARBEN AR ChDLMSN TWET,
(2) JEDEC DR =4k JEP157 (213, 250V CDM THAVTEEHER)e ESD HH 7 e A TR AR EUEN Alie ThoH LS TWET,

5.3 HREMERM
B A COBER EERIHN (7R o720 1Y)

B/ME BORME|  BEfT
Vee ab g - IV FBIOBIE (V BIADT /A R) 0 50 \%
Ty PEA B -40 125 °C
5.4 #(CB§T B 1FH
ULx200x
; D N NS PW DYY
= 1
FARHi A8 (soic) | (poIP) | (so) | (tssop)| (sor) | L
16 | 16> | 16> | 168 | 16
Resa B0 JE B ~ DB HT 88.6 66.7 95.0 114.1 123.1 °CIW
Reucitop) BRSNS —2 (L) ~DOBEH 50.1 54.2 53.3 50.3 59.6 °CIW
Ress BEATAD HbR ~ DB 49.8 46.7 57.2 59.3 56.5 °CIW
Wt BN _LE O 3T A—5 12.4 33.7 19.6 9.7 3.2 °CIW
4 BFHB TS 70— PN 2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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5.4 2(CBAT B 158 (ex)

ULx200x
) D N NS PW DYY
= 1
FHE () (soic) | (poIP) | (so) | (tssop)| (sor) | I
16 | 16E | 16Ey | 1622 | 16EL
Wos BB HAR A~ DR 85 A— 7 49.3 46.4 56.8 58.9 56.0 “CIW

M
TLIEEYY,

5.5 ETHEHE : ULN2002A

PER I LOFH OBM E RIEDFEMIZHOWTIL, TV —vay LAR—RM 8RB LW IC o7y —V OEGHT S HE], SPRA9S3 5 il

Ta=25°C
o . . ULN2002A .
NG A—H HER HIESRME B EEE B L7172
Vi(on) FRBED N STEIE 6-6 Ve = 2V, Ic = 300mA 13 \Y
Vou T TF7EPRGHESAL meq0 v = 50v, 1o = 300ma Vs - 20 mV
I, = 250pA, Ic = 100mA 0.9 1.1
Vegay V7% - ZIvARIOETEE X 6-4 I, = 350pA, Ic = 200mA 1 1.3 Y%
I, = 500pA, Ic = 350mA 1.2 1.6
Ve 777 DINEST R FEE ¥ 6-7 Ic = 350mA 17 2 v
6-1 Ve = 50V, =0 50
lcex ALY EDITy AT B 62 VCE_= 59\/\ =0 100 pA
Ta=70C V=6V 500
lioff A7 IRHED AT B % 6-2 Vce = 50V, Ic = 500pA 50 65 WA
Iy ANTIER 6-3 V=17V 0.82 125 mA
IR 05T DI 65 | RTV TaZ70°C 1900 A
Vg = 50V 50
Ci AIF B V=0, f=1MHz 25| pF
5.6 ESTIHTE : ULN2003A. ULN2004A
Ta=25C
o_ . _ ULN2003A ULN2004A .
r MR AR Jo N TR | RME e R
Ic = 125mA 5
Ic = 200mA 24 6
Viton) FARRED AN BT 66 |Vce=2V lo = 250mA 27 v
Ic = 275mA 7
Ic = 300mA 3
Ic = 350mA 8
A F T HD
Vou HIGH L~ i ) X 6-10  |Vg=50V, o= 300mA Vg -20 Vs-20 mv
£
l|=250pA,  Ic=100mA 09 11 09 11
VeE(sat) ;géﬁ%fﬁr‘ﬁq I 6-5 l|=350uA,  Ic=200mA 1 13 1 13| v
l|=500pA,  Ic=350mA 12 16 12 16
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5.6 ESIHIHME - ULN2003A. ULN2004A (#EX)
Ta=25C
L ] _ ULN2003A ULN2004A .
i WK 7R FoME R RO RME B |
6-1 Ve = 50V =0 50 50
lcex %;g&@ﬁ s wen |Vee=sov. [4=0 100 100| pA
Ta=70°C V=1V 500
Ve }7;‘/73@"'575 i 68 |7 3°0mA 17 2 17 2| v
oy ATWEOANER | K63 \T’CE_=7§°(\:’ * lo=500pA 50 65 50 65 uA
A= .
V,=3.85V 093 1.35
Iy AT & 6-4 V=5V 035 05| mA
V=12V 1 145
I i§y7°a)@ﬁm%? 6.7 Vg =50V 50 50 A
i Vg = 50V Ta=70°C 100 100
Ci VA3 V=0, f=1MHz 15 25 15 25| pF
5.7 ESHIIFTE 1 ULN2003AI
Ta=25C
o _ ULN2003AI )
NFGA—H HIEX T AN ME Rl BE BAfiT
Ic = 200mA 2.4
Vion) FRBeED NS EIE I 6-6 Vee =2V Ic = 250mA 27| Vv
Ic = 300mA 3
VoH ALy T LT HD HIGH L~ L B 6-10 Vg =50V, I = 300mA Vs - 50 mv
I, = 250uA., Ic = 100mA 0.9 1.1
VeE(sat) ALy - Iy FROEMEE 6-5 I, = 350pA, Ic = 200mA 1 13| Vv
I, = 500pA., Ic = 350mA 1.2 1.6
lcex AL ED Ty AT B 6-1 Ve = 50V =0 50| pA
Ve 77T DNETT R EE 4 6-8 Ig = 350mA 17 2|V
lioff) FTIREED A S ETE 6-3 Ve = 50V Ic = 500pA 50 65 A
I A&  6-4 V,=3.85V 093 135 mA
Ir VARV R 4 6-7 Vg = 50V 50| pA
G AN V=0, f=1MHz 15 25| pF
5.8 EXAIFHE : ULN2003AI
Ta = —40°C~105°C
.,_ . _ ULN2003AI i
PRGA—E HIEX T ARt [N e ———- BANE
Ic = 200mA 2.7
Vi(on) A IRRED NS EIE | 6-6 Vcg = 2V Ic = 250mA 29| V
Ic = 300mA 3
Vou Ay F L7 %D HIGH L~ L G B [ 6-10 Vg =50V, Ig = 300mA Vg — 50 mv
6 BT T 57 1 — N2 (DB kO Bt) 2345 Copyright © 2025 Texas Instruments Incorporated
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5.8 EKHVEE : ULN2003AI (5:X)

Tp = —40°C~105°C

- _ ULN2003AI )
IRGA—F e T ANGRS: B ME A Rl Eifr
I, = 250uA, Ic = 100mA 0.9 1.2
VeE(sat) alb ¥ - Ty ZEOfFEE X 6-5 I, = 350pA, Ic = 200mA 1 14| VvV
I, = 500uA, Ic = 350mA 1.2 1.7
Icex AL EDH Y AT B 6-1 Ve = 50V =0 100 pA
VE 7727 OIAJF TEE | 6-8 I = 350mA 1.7 22| Vv
li(off) F7KHED AT E 6-3 Ve = 50V Ic = 500uA 30 65 pA
Iy NSV %] 6-4 V,=3.85V 0.93 1.35| mA
Ir AV L 6-7 Vg =50V 100 pA
G AN R V,=0, f=1MHz 15 25| pF
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5.9 B - ULQ2003A. ULQ2004A
HESEBY VR EREIAMN (R R 72U \FRY)

ULQ2003A ULQ2004A
RIA—H HIEH T AN = Bk = Bi| B
Ic = 125mA 5
I = 200mA 27 6
v o ABEE | HMe6 |Vegmov T 20mA 29 v
VIREED I | 6- =
I(on) BN CEf CE o = 275mA 7
Ic = 300mA 3
Ic = 350mA 8
A F U TH%D . - -
Von NG ot 6-10 |Vg =50V, I = 300mA Vs - 50 Vs - 50 mv
I =250pA. I = 100mA 09 12 09 1.1
aLyH - Iy A D - _ _
VeE(sat) SRR : 6-5 |l =350uA, Ic=200mA 1 14 1 13| v
| =500pA.  lc = 350mA 12 17 12 16
61 |Vee=50V  1,=0 100 50
wk =
lcex S IADIIIATE Veg =50V, |1 =0 100| pA
i 62 |7, =70C
A= V=1V 500
Ve 777 ONEST 1AIETE X 6-8 |Ir=350mA 1.7 23 17 2l v
lof) FotEoANEE | me3 | YCETOV S 500uA 65 50 65 VA
Ty = 70°C.
V=385V 093 135
Iy ANJIENR K64 |V=5V 035 05| mA
Vi=12V 1 145
| oo | mes |RTOV  Ta=25C 100 s
T D = B4 -

R 7 R Vg = 50V 100 100 "
Ci AR V=0, f= 1MHz 15 25 15 25| pF
510 R4 vF 414 : ULN2002A, ULN2003A. ULN2004A
Ta=25°C

ULN2002A, ULN2003A.
IS A—R HIE st ULN2004A Bifir
RAME 2¥EE RAE

tpLH Em’%g@ﬁﬁﬂ‘ LOW LAt HIGH LSV 11 6.9 2 0.25 1| us
oL i#ﬁ&“i@ﬁﬁéﬁﬁ\ HIGH L ~ULns LOW L~ F % 6.9 5 0.25 1| s
511 X4 v F 45 : ULN2003AI
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A=K HIE SR OLN2005A1 BT
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8 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: ULN2002A ULN2003A ULN2003AI ULQ2003A ULN2004A ULQ2004A
English Data Sheet: SLRS027


https://www.ti.com/product/jp/uln2002a?qgpn=uln2002a
https://www.ti.com/product/jp/uln2003a?qgpn=uln2003a
https://www.ti.com/product/jp/uln2003ai?qgpn=uln2003ai
https://www.ti.com/product/jp/ulq2003a?qgpn=ulq2003a
https://www.ti.com/product/jp/uln2004a?qgpn=uln2004a
https://www.ti.com/product/jp/ulq2004a?qgpn=ulq2004a
https://www.ti.com/jp/lit/pdf/JAJSBQ5
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSBQ5T&partnum=ULN2002A
https://www.ti.com/product/jp/uln2002a?qgpn=uln2002a
https://www.ti.com/product/jp/uln2003a?qgpn=uln2003a
https://www.ti.com/product/jp/uln2003ai?qgpn=uln2003ai
https://www.ti.com/product/jp/ulq2003a?qgpn=ulq2003a
https://www.ti.com/product/jp/uln2004a?qgpn=uln2004a
https://www.ti.com/product/jp/ulq2004a?qgpn=ulq2004a
https://www.ti.com/lit/pdf/SLRS027

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

ULN2002A, ULN2003A, ULN2003AI

ULQ2003A, ULN2004A, ULQ2004A
JAJSBQST — DECEMBER 1976 — REVISED MARCH 2025

Ta=25°C
o ULN2003AI )
IRGA—F bl s B ME R Rl =172
oL {?Tﬂ%i&—ﬁﬁ#ﬁﬁi HIGH L~ Lins LOW L ))& % 6-0 25 0.5 1 s

Copyright © 2025 Texas Instruments Incorporated

BEHZBT T 57— F N2 (DB RO &) 25 9
Product Folder Links: ULN2002A ULN2003A ULN2003AI ULQ2003A ULN2004A ULQ2004A

English Data Sheet: SLRS027


https://www.ti.com/jp
https://www.ti.com/product/jp/uln2002a?qgpn=uln2002a
https://www.ti.com/product/jp/uln2003a?qgpn=uln2003a
https://www.ti.com/product/jp/uln2003ai?qgpn=uln2003ai
https://www.ti.com/product/jp/ulq2003a?qgpn=ulq2003a
https://www.ti.com/product/jp/uln2004a?qgpn=uln2004a
https://www.ti.com/product/jp/ulq2004a?qgpn=ulq2004a
https://www.ti.com/jp/lit/pdf/JAJSBQ5
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSBQ5T&partnum=ULN2002A
https://www.ti.com/product/jp/uln2002a?qgpn=uln2002a
https://www.ti.com/product/jp/uln2003a?qgpn=uln2003a
https://www.ti.com/product/jp/uln2003ai?qgpn=uln2003ai
https://www.ti.com/product/jp/ulq2003a?qgpn=ulq2003a
https://www.ti.com/product/jp/uln2004a?qgpn=uln2004a
https://www.ti.com/product/jp/ulq2004a?qgpn=ulq2004a
https://www.ti.com/lit/pdf/SLRS027

ULN2002A, ULN2003A, ULN2003Al 13 TEXAS

ULQ2003A, ULN2004A, ULQ2004A INSTRUMENTS
JAJSBQS5T — DECEMBER 1976 — REVISED MARCH 2025 www.ti.com/ja-jp

512 24 v F ¥ : ULN2003AI
Tp =-40°C~105°C

SRk Bl 2eft ULN2003AI Bigr
INTA— )y
RAME RYEE RRE
oL {?mﬁ_ﬁﬁﬁ'ﬁi LOW Lt HIGH LW | o 6 o0 5o 1 10| us
- {?{‘ﬁ&‘iﬁ‘iﬁﬂﬁ%ﬁ\ HIGH L~ L7236 LOW L~ L % 6-0 %% IH 1 10| us
513 R4 v F U : ULQ2003A. ULQ2004A
HELEBE VRS AFREPH PN COEE (FriZRLik D72V RY)
¢S 2kt Bl 2 ULQ2003A. ULQ2004A B
INTRA— DA
RAME ARYEE RAME
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5.14 KR4S
> >
2 )
% 10 % 1.8
S ——— 1= 250pA S ——— 1= 250pA
| / == 7
= = = — 1= 500u
g . = 500pA // g 14
T 6 ©
2 f g sl
: : —
+ 3 & 0.8
L 2 S /
8 1 |_—+— 206
3 — 5
C o Q04
u‘ﬁ; 0 50 100 150 200 250 300 350 400 450 500 :E; 0 100 200 300 400 500 600 700 800
= Ic- Collector Current - mA < lcio- Total Collector Current - mA

51. A4 4 - I3y SHOBMEREL IV /S EBREDBRE (1
2NDY—=UbhY)

52.2L0% -IXySHORMBELL IV S ERE DB
(AFlER LA 2 D05 —Y k)

Duty Cycle - %

5-5.DYY Ry T —SOBRKIAVISIBRETa—FT14 Y1)
L DB (T = 70°C)

440 < 06 -
| _—+— — N=2
< 400 — 11— § 05 -2
L 360 5 N
& © 04 [ — e
£ 320 s |\ — -7
S 280 i 8 03 W
=1 [
S 8 W\ ™~
-— \
8 240 // E 02 \
8 200 E NS ~ [
. / V=8V X 01 S
— 160 = s I e e e e
Ve=10V = =——
120 o0
90 100 110 120 130 140 150 0 10 20 30 40 50 60 70 80 90 100
|- Input Current - pA Duty Cycle - %
5.3. ALY Y BFEANBRE DG 5-4. D Ny T—JOBRRKAVISERETa—T1 M40 &
DB (T = 70°C)
< 06 - 1400
= N -40°C
© 05 n-s 1200 25°C
3 = 105°C
O \ - N=5 g_
5 04 = — e 1000 7
5} — ™\ =
@ N o
§ 0.3 \\ S 800
(@]
é 0.2 T T— 3 600 %
% 0.1 =~ — = /
g~ ~—~=——1—] 400
o0
0 20 40 60 80 100 200

2 24 28 32 36 4 44 48 52
Input Voltage - V
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5.14 ARAVEFE (i)
2 520
> -40°C
18 25°C 500 . —1 | —1
S 1.6 105°C < 480
@ £ | —1—1
3 14 .. 460
> S
P o 440 —
gt = 3 420
E | 3 400
g 0.8 8 380 -40°C
% 06 25°C
<o 360 105°C
0.4 340
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6 /85 A — & AIEFR

Open VCE

ICEX
<4—
Open

6-1. lcex AIE BB

Open VCE

li(off) ¢ Ic

B 6-3. orp) EEIRE
Open

IS VCE(sat) ORE TIXEE. hee ORETITAETT,

VR

L

Open

K 6-7. Ig IE B

Open VCE

ICEX
<+—
\J

B 6-2. Icex BIEERE

Open
V| M Open
= 6-;. I, e E
Open
Vi(on) Vce T Ic

IS

6-6. Vi(on) AIEEE

¢IF

& 6-8. Vg AIE [
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Input J/so% 50%
\

|
le tpHL +} (@ tPLH 4‘
Output 0% 5077[
VOLTAGE WAVEFORMS

B 6-9. {GiHEERE DR

Input Open 2mH
A 1N3064
A 2000
Pulse
Generator * L2 * Output
(see Note A) WC l
T CL=15pF
J: L (see Note B)
TEST CIRCUIT

ViH
(see Note C)

»} ¢ <5ns —» le <tons
I
I

& 4dops ———W ov

VoH
Output
77777777 VoL

VOLTAGE WAVEFORMS
IOV A D 2 R — R OREIE, LLFOEEYTT, PRR =
12.5kHz. Zg = 500,
CLICIE Y vm—T LR RoRENGENET,
ULN2003A, ULN2003AI, ULQ2003A 5S4 ADMIE Tl Viy =
3V, ULN2002A 5S4 ADMETHE Vi = 13V, ULN2004A F X
N ULQ2004A 734 ZDFIE T Viy = 8V T,

E 6-10. 5 v F7 v TR EEMK L EERF

14 BRHCET 77— R 2 (ZERSCEHOE DY) 255
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7 SFHAEHBH
71 =

ZOBRET ASARIL, JKHRT TV — 2 Al 5B R IELRLATER FRES N T E S, TOBLH I, FX 500mA
wL I TED T DDF =V b b DRZ LIRIEV GPIO BEREZ AT A ZRHEA L THDHIZO T,

ULN2003A 7 /3A AL, 7 2O @EEE, K& NPN Z =V R 7D AZ « R THELS I COET, T TORERK
A1, By 2 AT AL S DR COE T, SO OB, EOH AR B0,
EEA A HOIEZ AF—RZNEL T ET, ULN2003A 731 A%, &4 =V b« XTI B AR — 2 BG4 i 2
TWDH72, BV F721% 3.3V OEREE CTEIfET S TTL £721% CMOS CEH#EE) TXE 9, ULN2003A 7/ A A%
YU IAR I— 07 NE—H LED 25T F IS DA E —T A ADERITKIE TEET, 1 O@;ﬂjj@
RNERBA B VB EUELT BT 7V — AT, HAEEHICT B ECRIS TR ET,

ZOT AR, TR EEITH (-40°C~105°C) THIfETEET,
7T28ETOY S

TR TR TCORPUEIZAFME T, ILIH - 3 y&F’ﬁ& A =R FEMETHY, BIRETRT7T-OEHT
NRETIEHVFR A, ILITHENMND GND VLR T I 256, ADT X —2a— e T 735720, FMHiTovay
he— XA —RZEBMTHLERNHVET,

COM
— Output C
7V 105kQ L
Input B I:]—
72kQ | 3kQ :l E
AA—p
H >
/77

B 7-1. ULN2002A D7 Ov & R

COM
Output C Rs *~—9 L Output C

Rs
2.7kQ 10.5kQ

Input B I:] AN ' i Input B I:] AN\ ’ 5

72kQ | 3kQ ii :|E 72kQ | 3kQ :|E

— AV AN
< <
77 77
7-2. ULN2003A. ULQ2003A. ULN2003AI ®70O 7-3. ULN2004A & LQ2004A 70Oy oV

PR
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7.3 BRBESREA

ULN2003A T AADET v 2T, =V b i Si7z NPN R D AX TR SV TNET, 2SR T2
ZET, EFITREVERT A (B2) #FF> 1 OO)F7//X§EHLXJJ%%$7%H‘4"§—\_E75 TEET, BIIZE->TIX
ZDTA1E 10,000A/A [TETDGEVRHVET, ZOIEFITE W B IZEY ., FEFIT/NSWATIER (/hEV GPIO 7
R CEIWETAZEEARBERIZFILT TY) Tﬁ%b‘u“jﬁaﬁ{}lh%ﬁﬁﬁfﬁiﬂ—

GPIO EE 1T, ASIETVRFGANRDHE —Uh NPN O_R— R DRI 2.7kQ OEEPLIZ LY | R—REFRIC
EHInET, TNEIND NPN OR—2R - I X WIZEERESIZ 7.2kQ & 3kQ DIEFULT AF o ELTHEREL . A
FIMBFAET DA REMENH D) — 7 EBIROBEEZMHILET,

Hi/1& COM B LD icHERiSNI=Z A4 —Rid. NPN 71430347 7‘@07’_ (o rEAFIE L ) LTSN DEE
BYEAMNLOF Y 7\ VBRI T2 OIS E T, A ZERMSN o LT — T ER L ECS
X I B AT — PR TaAVERICRIVARET,

WEOBMETIE, R—ARBI PRI I7Z BB IvH ~DE A G —Ri%, AT AENTWET, 260X A4 —K
DNEARATASINDE, NERDFFAE NPN "7 DA ((FED) T34 Z B2 Db (IRFELW) BIEBTRANET,
7.4 TINA ADEEEE— R

7.4.1 F5E M B DIEE)

COM v zaf )L ERETICEEFL TAEEE . ULN2003A T /31 A% LA & BRI A BRI INER D 7 ) — A
— )L AF—F ;J:O’CﬂF/ﬁf\/ﬁ B T&EET,

7.4.2 BT BT DEEE)

P AR ZBE 5554 . ULN2003A T A ZANER AT 7L ThimE HIGH L ~L R S aoic 77y
TEYIDMETT, IN6DT 7V r—1ar Tk, COM B ANIT7a—T 4 T DEETHENEREA,
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https://www.ti.com/product/jp/uln2004a?qgpn=uln2004a
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

ULN2002AN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20to 70 ULN2002AN
ULN2002AN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20to 70 ULN2002AN
ULN2002ANE4 Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20to 70 ULN2002AN
ULN2003ADR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A

ULN2003ADR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
ULN2003ADYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 UN2003A
(DYY) | 16
ULN2003ADYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 UN2003A
(DYY) | 16
ULN2003AIDR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 105 ULN2003AI
ULN2003AIDR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 ULN2003Al
ULN2003AIN Obsolete  Production PDIP (N) | 16 - - Call Tl Call Tl -40 to 105 ULN2003AIN
ULN2003AINSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 ULN2003AI
ULN2003AINSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 ULN2003AI
ULN2003AIPW Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 105 UN2003Al
ULN2003AIPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 105 (U2003Al, UN2003AI
)
ULN2003AIPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 (U2003Al, UN2003Al
)
ULN2003AIPWRG4 Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 105 UN2003Al

ULN2003AN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU | SN N/A for Pkg Type -40to 70 ULN2003AN
ULN2003AN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40to 70 ULN2003AN
ULN2003ANS Obsolete  Production SOP (NS) | 16 - - Call TI Call Tl -40to 70 ULN2003A
ULN2003ANSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 70 ULN2003A

ULN2003ANSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
ULN2003ANSRE4 Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
ULN2003ANSRG4 Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 ULN2003A
ULN2003APW Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 70 UN2003A
ULN2003APWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40to 70 UN2003A
ULN2003APWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 UN2003A
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https://www.ti.com/product/ULN2003A/part-details/ULN2003APWR
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ (5)
ULN2003APWRG4 Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 70 UN2003A
ULN2004AD Obsolete  Production SOIC (D) | 16 - - Call Tl Call Tl -20t0 70 ULN2004A
ULN2004ADR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -20to 70 ULN2004A
ULN2004ADR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A
ULN2004ADRG4 Obsolete  Production SOIC (D) | 16 - - Call Tl Call Tl -20to 70 ULN2004A
ULN2004ADYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 UN2004A
(DYY) | 16
ULN2004ADYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 70 UN2004A
(DYY) | 16

ULN2004AN Active Production PDIP (N) | 16 25 | TUBE Yes NIPDAU N/A for Pkg Type -20to 70 ULN2004AN
ULN2004AN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20to 70 ULN2004AN
ULN2004ANE4 Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20to 70 ULN2004AN
ULN2004ANSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A
ULN2004ANSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -20to 70 ULN2004A
ULQ2003AD Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -40 to 85 ULQ2003A
ULQ2003ADG4 Obsolete  Production SOIC (D) | 16 - - Call TI Call Tl - ULQ2003A
ULQ2003AN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 ULQ2003A
ULQ2003AN.A Active Production PDIP (N) | 16 25 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 ULQ2003A
ULQ2004AD Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2004A
ULQ2004AD.A Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40to 85 ULQ2004A
ULQ2004ADG4 Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM - ULQ2004A
ULQ2004ADG4.A Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40to 85 ULQ2004A
ULQ2004ADR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ULQ2004A
ULQ2004ADR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ULQ2004A
ULQ2004ADRG4 Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - ULQ2004A
ULQ2004ADRG4.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ULQ2004A
ULQ2004AN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 ULQ2004AN
ULQ2004AN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40to 85 ULQ2004AN

@ status: For more details on status, see our product life cycle.
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https://www.ti.com/product/ULN2004A/part-details/ULN2004AD
https://www.ti.com/product/ULN2004A/part-details/ULN2004ADR
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https://www.ti.com/product/ULQ2004A/part-details/ULQ2004ADRG4
https://www.ti.com/product/ULQ2004A/part-details/ULQ2004AN
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
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@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI'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
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
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 SolIC 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 6.5 103 | 21 8.0 16.0 Q1
ULN2003ADYYR SOT-23- DYY 16 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
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 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2003AINSR SOP NS 16 2000 330.0 16.4 8.45 | 1055 | 25 12.0 | 16.2 Q1
ULN2003AINSR SOP NS 16 2000 330.0 16.4 8.1 104 | 25 12.0 | 16.0 Q1
ULNZ2003AIPWR 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
ULN2003ANSR SOP NS 16 2000 330.0 16.4 8.45 | 1055| 25 12.0 | 16.2 Q1
ULN2003ANSR SOP NS 16 2000 330.0 16.4 8.1 104 | 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
ULN2004ADR SolIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 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)

ULN2004ADYYR SOT-23- DYY 16 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN

ULN2004ANSR SOP NS 16 2000 330.0 16.4 8.1 10.4 2.5 12.0 | 16.0 Q1
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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 340.5 336.1 32.0
ULN2003ADR SOIC D 16 2500 353.0 353.0 32.0

ULN2003ADYYR SOT-23-THIN DYY 16 3000 336.6 336.6 31.8
ULN2003AIDR SOIC D 16 2500 353.0 353.0 32.0
ULN2003AIDR SOIC D 16 2500 340.5 336.1 32.0

ULN2003AINSR SOP NS 16 2000 353.0 353.0 32.0

ULN2003AINSR SOP NS 16 2000 353.0 353.0 32.0

ULN2003AIPWR TSSOP PW 16 2000 353.0 353.0 32.0

ULNZ2003AIPWR TSSOP PW 16 2000 353.0 353.0 32.0
ULN2003ANSR SOP NS 16 2000 353.0 353.0 32.0
ULN2003ANSR SOP NS 16 2000 353.0 353.0 32.0
ULN2003APWR TSSOP PW 16 2000 353.0 353.0 32.0
ULN2003APWR TSSOP PW 16 2000 353.0 353.0 32.0
ULN2004ADR SoIC D 16 2500 353.0 353.0 32.0
ULN2004ADR SolIC D 16 2500 340.5 336.1 32.0

ULN2004ADYYR SOT-23-THIN DYY 16 3000 336.6 336.6 31.8
ULN2004ANSR SOP NS 16 2000 353.0 353.0 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*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
ULN2002AN.A N PDIP 16 25 506 13.97 11230 4.32
ULN2002ANE4 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
ULN2003AN N PDIP 16 25 506 13.97 11230 4.32
ULN2003AN.A N PDIP 16 25 506 13.97 11230 4.32
ULN2003AN.A N PDIP 16 25 506.1 9 600 54
ULN2003AN.A N PDIP 16 25 506 13.97 11230 4.32
ULN2004AN N PDIP 16 25 506 13.97 11230 4.32
ULN2004AN N PDIP 16 25 506 13.97 11230 4.32
ULN2004AN.A N PDIP 16 25 506 13.97 11230 4.32
ULN2004AN.A 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
ULQ2003AN N PDIP 16 25 506 13.97 11230 4.32
ULQ2003AN N PDIP 16 25 506 13.97 11230 4.32
ULQ2003AN.A N PDIP 16 25 506 13.97 11230 4.32
ULQ2003AN.A N PDIP 16 25 506 13.97 11230 4.32
ULQ2004AD D SoIC 16 40 507 8 3940 4.32
ULQ2004AD.A D SoIC 16 40 507 8 3940 4.32
ULQ2004ADG4 D SoIC 16 40 507 8 3940 4.32
ULQ2004ADG4.A D SOIC 16 40 507 8 3940 4.32
ULQ2004AN N PDIP 16 25 506 13.97 11230 4.32
ULQ2004AN.A 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.
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PACKAGE OUTLINE

DYYO0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16
ilgELINDEX
[ / 14X(0.5
S— e f—
[ ] ——
[ ] 1
03 [ — ”
4.1
NOTE3 [ | ] @
[ ] 1
[ ] 1
C— I
5 T
\
5] J 21 16X 034 o
' (¢ [01®][c[A]B]
s /\&4x4°-15°
s SBame
\ J\ / ETI '
\\"//X SEE DETAIL A
0.25 3
GAUGE PLANE
/ {
0. 8
| Ly
DETAIL A '
TYP
4224642/D 07/2024
NOTES:

o>

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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AA
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EXAMPLE BOARD LAYOUT
DYYO0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
* ¢

16X (0.3) J

=
o

T

il

i

]

S S —
(R0.05) TYP 3)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
|
)

N

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224642/D 07/2024

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
DYY0016A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
‘ ¢
|

=
(]

o

il

(R0.05) TYP

ToReE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224642/D 07/2024

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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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

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.
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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/B 12/2023

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/B 12/2023

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

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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