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i
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ICEX
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B 14. Vyon) T B
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VOLTAGE WAVEFORMS

B 17, A& RRIEIB I R TE
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A 1N3064
A 200 Q
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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
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18. 14N, Fe % 0 B R VR
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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
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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
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777 777

2
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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
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2 COM 5| R RIZE FE YR FEERT, ULN2003A 2314 6E05 9K Al 8t 47 3% i I P9 38 829 — AR 40 S v HeL s o

8.4.2 PHMEMEIKE
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9.1 MHfER

HH, ULN2003A #3448 0] T UK Eh AN 32X L6 4644 () MCU B8 5 2840 ) B R B s B i (B ) AR, A
%t 2 ULN2003A 234 BRN B A ng — N WS o IXAFE L. BRIk e gs . B 22 Son 7R ki
A

9.2 HARINH

ULN2003A

3.3-V Logic

OouT1
ouT2
OouT3
OouT4
Vsup

ouTSs

OuT6
ouT7
COM

Vsup

B 22. ULN2003A 234+ F1/E R 1 3 0K 5 2%
9.2.1 #itER
AV RBIE R 1 PR8I SEE NS EL.

® 1 WIS

WitSH A IME
GPIO HJE 3.3V & 5v
25 | F IR PR 12V % 48V
SIIBEE§s 7
i HIR (Reow) 441838 20mA £ 300mA
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o HEREVEH

o RIS R

o DPRFEHK

9.2.2.1 IKZHR

258 H (VSUP)‘ 248 H [ (Rcou_) O HL P30 BQ‘J_TE(VCE(SAT) o, Vo|_) e T LR B R RN,
lcoi. = (Vsup — Vegsan)/Reol (1)

9.2.2.2 ALH-FHiHi %

R PHTH L (VoL 55 Vegsan MIEL AT B 10 & 2 80 & 7 #5E .

9.2.2.3 IjFFEAAIRE

IR 2 1) 26 B A B e T 2R B iR e R Ih 2Rk, RSN E E T LB B 4 51 E 5 e .

T TR MR LA E T REIRBI AT 2R B, 1B A DL A T E ULN2003A 25441 b IR AEHL Pp:
N
P = zvou x|
i1

Sorp
o N REE HEIE R
. VoLi %ﬁ%ﬁ Eﬁj}ﬁ lLi E"J ()UTI %IH}E[] Eg}j__{n @{EE VCE(SAT) *Hﬁ (2)
iR ULN2003A $01HI RS ATGelE, 7 L D) SREHOL AURT BT DA T a0 2 3 M2 0 SR Ju V2 5 R
(PD(maxy)

(TJ(MAX) _TA)
PD(MAX) - 0
JA
/\q:l
o Timax = BFrEE SR

T & TAEM SRS
o Ry e 345 2 IR IGH 3)

¥ ULN2003A 28I H 5 iR PR HI7E 125°C LLF . IC 45185 A F IRk aE .
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5V\ VSUP: 12V E Rco”_: 28on
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©
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Co =~ D wh oo N

.004
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Time (s)

Bl 23, Ll BaE I B RN GRED

0.016

Output voltage - V

14

12
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B 24. Ll R BOE N B R (W)
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12.1 R
12.1.1  FHRICRY
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SN7546x At da A E %), SLRS023
12.2 MHBER:

NRANE TR R R EREEOR SR SR SRR DR, DL R B S R PR
.

R 2. KB
G F= i 3 FE R 53K HARSCRY TH 5% 44 KRFFIAEX
ULN2002A Ll Ll Ll Ll Ll
ULN2003A Ll Ll Ll Ll Ll
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ULQ2003A LRI i tAb LRI LRI LRI
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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

A XU EHAEHRMWNE ESD (R, EMBECHN, PO SE&—REEBUE R ERE T St LBk MOS [ THG#E 32 i
hia\ -
12.6 Glossary

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

13 M. FHEEMAITIEGE R

PAUR DU A & AL BRI T M5 2. IX 285 Eo2 f e as i sl 8 . Bl A28, A RATEm, H
AL ST AET o Q0T SRR 2R (0 AR A, 1 0] 2 O ) S A
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PACKAGE OPTION ADDENDUM

5-May-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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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 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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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
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
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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—»
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
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 16.8 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
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 16.8 6.5 10.3 2.1 8.0 16.0 Q1
ULN2004ADR SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2004ADRG4 SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2004ADRG4 SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULN2004ANSR SO NS 16 2000 330.0 16.4 8.2 105 2.5 12.0 | 16.0 Q1
ULQ2003ADR SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
ULQ2003ADRG4 SOoIC 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 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 853.0 449.0 35.0
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
ULN2003ADRG4 SOIC D 16 2500 367.0 367.0 38.0
ULN2003AIDR SoIC D 16 2500 364.0 364.0 27.0
ULN2003AIDR SoIC D 16 2500 333.2 345.9 28.6
ULN2003AIDRG4 SoIC D 16 2500 333.2 345.9 28.6
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 853.0 449.0 35.0
ULN2003APWR TSSOP PW 16 2000 364.0 364.0 27.0
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 364.0 364.0 27.0
ULN2004ADR SolIC D 16 2500 333.2 345.9 28.6
ULN2004ADRG4 SolIC D 16 2500 333.2 345.9 28.6
ULN2004ADRG4 SOIC D 16 2500 853.0 449.0 35.0
ULN2004ANSR SO NS 16 2000 853.0 449.0 35.0
ULQ2003ADR SolIC D 16 2500 333.2 345.9 28.6
ULQ2003ADRG4 SolIC D 16 2500 853.0 449.0 35.0

Pack Materials-Page 3



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 s 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

ol 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
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (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
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.

b TExAS
INSTRUMENTS
www.ti.com



ERFRANRRAEH
TIREBAMATEEHE (BEEER ) . RITER (2ESERIT ) . MARAMRITERY, NETE, 22EENEMRER , FRIEX
FREATHMEEAARHEROER , @FETRTHEHE. REEARAENEAERTRLEME =7 AR RNERER,

XEFRAMEER T = RBTRITNREFRARCH, SFATREUAT2HEE : (1) HNEHNARREEEN TI =0, (2) Rit, B
NSRRI A , (3) BRENNMABEMEMREUARFAR MRS, ZRJPAMER, XLERFHELE , BFZTEHM. T BREMXT
LR FRTHRARRFEFRN TI ~RONA. PEXNXLEFRH#TEMEHRER, EXLNEAEMEM TI DRFRFEFME=FA
R, BRLFBEREXERROERAPN TI REARESRNEARR. RE, HA, MEANERS , TI HEBEFAR,

T REN~ BT T HEER (https:www.ti.com.cn/zh-cn/legal/termsofsale.html)  ti.com.cn £ E & A S&R/TI ™ @B K E4bE A &R
AR, TI RHEXEFREATLTBERIUEMARER T 4N T FRAGHEANERJBRETFH,

HRE it - EETORARITX it AE 1568 SHhEAE 32 # |, HRBU4RED : 200122
Copyright © 2021 MY EBFXSEER ( L8 ) BRAA


https://www.ti.com.cn/zh-cn/legal/termsofsale.html
https://www.ti.com.cn

	1 特性
	2 应用
	3 说明
	目录
	4 修订历史记录
	5 引脚配置和功能
	6 规格
	6.1 绝对最大额定值
	6.2 ESD 额定值
	6.3 建议运行条件
	6.4 热性能信息
	6.5 电气特征: ULN2002A
	6.6 电气特性：ULN2003A 和 ULN2004A
	6.7 电气特性：ULN2003AI
	6.8 电气特性：ULN2003AI
	6.9 电气特性：ULQ2003A 和 ULQ2004A
	6.10 开关特性：ULN2002A、ULN2003A、ULN2004A
	6.11 开关特性：ULN2003AI
	6.12 开关特性：ULN2003AI
	6.13 开关特性：ULQ2003A、ULQ2004A
	6.14 典型特性

	7 参数测量信息
	8 详细 说明
	8.1 概述
	8.2 功能方框图
	8.3 功能 说明
	8.4 器件功能模式
	8.4.1 感性负载驱动
	8.4.2 阻性负载驱动


	9 应用和实现
	9.1 应用信息
	9.2 典型应用
	9.2.1 设计要求
	9.2.2 详细设计流程
	9.2.2.1 驱动电流
	9.2.2.2 低电平输出电压
	9.2.2.3 功率耗散和温度

	9.2.3 应用曲线

	9.3 系统示例

	10 电源建议
	11 布局
	11.1 布局指南
	11.2 布局示例

	12 器件和文档支持
	12.1 文档支持
	12.1.1 相关文档

	12.2 相关链接
	12.3 社区资源
	12.4 商标
	12.5 静电放电警告
	12.6 Glossary

	13 机械、封装和可订购信息



