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VoH g?ﬁ B P K 6-10 |Vs=50V, lg=300mA Vs - 20 Vs - 20 mV
[[=2501A, lc=100mA 09 11 09 1.1
Vee(sat ﬁé?&'wﬁ& o K65 [,=350uA, Ic=200mA 113 1 13| v
[=500uA, Ic=350mA 12 16 12 16
K 6-1 Vee=50V, 1,=0 50 50
Icex B A L R Vee=50v, (=0 100 100 uA
M62  =70c V=1V 500
Copyright © 2025 Texas Instruments Incorporated PR 5

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


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/uln2002a?qgpn=uln2002a
https://www.ti.com.cn/product/cn/uln2003a?qgpn=uln2003a
https://www.ti.com.cn/product/cn/uln2003ai?qgpn=uln2003ai
https://www.ti.com.cn/product/cn/ulq2003a?qgpn=ulq2003a
https://www.ti.com.cn/product/cn/uln2004a?qgpn=uln2004a
https://www.ti.com.cn/product/cn/ulq2004a?qgpn=ulq2004a
https://www.ti.com.cn/cn/lit/pdf/ZHCSK57
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSK57T&partnum=ULN2002A
https://www.ti.com.cn/product/cn/uln2002a?qgpn=uln2002a
https://www.ti.com.cn/product/cn/uln2003a?qgpn=uln2003a
https://www.ti.com.cn/product/cn/uln2003ai?qgpn=uln2003ai
https://www.ti.com.cn/product/cn/ulq2003a?qgpn=ulq2003a
https://www.ti.com.cn/product/cn/uln2004a?qgpn=uln2004a
https://www.ti.com.cn/product/cn/ulq2004a?qgpn=ulq2004a
https://www.ti.com/lit/pdf/SLRS027

ULN2002A, ULN2003A, ULN2003AI
ULQ2003A, ULN2004A, ULQ2004A
ZHCSK57T - DECEMBER 1976 - REVISED MARCH 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.6 B35 - ULN2003A F1 ULN2004A ( %)
Ta=25°C

P - S ULN2003A ULN2004A o
B/ME BBE K| BUME BEE SR
Ve B IE ] L & 6-8 Ie = 350mA 1.7 2 1.7 2| Vv
lioffy SEWPIR A H IR & 6-3 \T/EE:?gO(\;/ T lc=500kA 50 65 50 65 LA
V, = 3.85V 093 135
Iy LITDNGER ) & 6-4 V) =5V 035 05| mA
V, =12V 1 145
Ik 1L 1 P ey RTV %0 0 A
Vg = 50V Ta=70°C 100 100
G N Vi=0, f=1MHz 15 25 15 25| pF
5.7 ES4F: © ULN2003AI
Tp=25°C
\ - ULN2003Al
SR PR PR A BME REE B LX
Ic = 200mA 24
Vion) TR B R 6-6 Veg = 2V Ic = 250mA 27| VvV
Ic = 300mA 3
Vou TF 2R e FL T4 FL 6-10 Vs =50V, Ip = 300mA Vs - 50 mvV
[=250uA, lc=100mA 0.9 1.1
VcE(sat) 45 - S AR T E R 6-5 ,=350uA, Igc=200mA 1 13| V
[[=500uA, lc=350mA 1.2 16
Icex SEHAR AL IR 6-1 Vee = 50V, =0 50| uwA
Ve B IE 1] FELE & 6-8 Ir = 350mA 17 2|V
l(offy KIBRIRZSH N L K 6-3 Vce = 50V, Ic =500 A 50 65 LA
Iy LIIPNGER ) K 6-4 V, = 3.85V 093 1.35| mA
Ir FHAL5 TA] FRLR & 6-7 VR = 50V 50| nA
G LIPS V=0, f=1MHz 15 25| pF
5.8 B R5E - ULN2003AI
Ta =-40°C % 105°C
‘ - ULN2003Al
¥ W WA e REE Bl XA
Ic = 200mA 2.7
Vion) TR R & 6-6 Ve =2V Ic = 250mA 29| V
Ic = 300mA 3
Von 2% i et HLT- 4 o e T & 6-10 Vs =50V , Ip = 300mA Vs - 50 mV
[=250uA, lc=100mA 0.9 1.2
Ve (sat) 42 A - A LR P T K 6-5 [=350uA, lc=200mA 1 14| Vv
[=500uA, lc=350mA 1.2 1.7
Icex HEHAR AL T 6-1 Vee = 50V, =0 100| wA
VE B TE 1) U K 6-8 I = 350mA 1.7 22| V
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5.8 B 4% 1 ULN2003AI ( 42)
Ta =-40°C & 105°C
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5.9 5454 - ULQ2003A Fi1 ULQ2004A

FERVGAT M TR (BRAESA Y] )

ULQ2003A ULQ2004A
25 WA blimoe s M ﬁ{g‘é ﬁ{jg S ﬁ{gﬁg ﬁg By
lc = 125mA 5
lc = 200mA 2.7 6
View  SIERAHARIE 66 |Vogm2v |C2o0mA 29 v
lc = 275mA 7
Ic = 300mA 3
lc = 350mA 8
Von gﬁfﬁ BRI 640 Vg =50V, Io = 300mA Vs - 50 Vs - 50 mv
|=250 nA, Ic=100mA 09 12 09 1.1
VeE(sat ?ﬁ*&'wmm " 65 [,=350uA, Ig=200mA 1 14 1 13| Vv
|=500uA, Ic=350mA 12 17 12 16
K61 |Veg=50V, 1,=0 100 50
lcex FE AR R I LR 62 \T/CE=:7(E))OC\:/ . |h=0 100] uwA
A V=1V 500
Ve FHARE IF i B K 6-8 |l =350mA 17 23 17 2| v
lioff) SRR AR FL IR ® 6-3 ¥§E:=780(\:/ 7 lo=5001A 65 50 65 LA
V| =3.85V 093 1.35
Iy LETDANG =R/ K64 |V,=5V 035 05| mA
V=12V 1 145
Ir LR 1 L o7 LRZOV Tam29C 199 O A
Vg = 50V 100 100
G LITPNGER V=0, f=1MHz 15 25 15 25| pF
5.10 FF54%ME : ULN2002A. ULN2003A. ULN2004A
Ta=25°C
ULN2002A.
2% MR ULN2003A. ULN2004A | s py
B/ME BAEE BKE
tpLH FERRALIBET [A] P 2 o B W2 % El 6-9 0.25 1 wus
tpue  AERREIRI R] e M S HZ K 6-9 0.25 1| wus
5.11 FF4%H% : ULN2003AI
Ta=25°C
- ULN2003AI
=% AT B/ME BAEE BKME i
tpLH FERRALIBET [A] B F 2 s B W27 6-9 0.25 1 wus
tpue  FERRGEIRI R] , P M S WS 6-9 0.25 1] us
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PACKAGE OPTION ADDENDUM

5-Mar-2026

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

ULN2003ADRG3 Obsolete  Production SOIC (D) | 16 - - Call TI Call Tl -40to 70 ULN2003A

ULN2003ADYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 70 UN2003A
(DYY) | 16

ULN2003ADYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 70 UNZ2003A
(DYY) | 16

ULN2003AID Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -40 to 105 ULN2003Al

ULN2003AIDR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 105 ULN2003Al
ULN2003AIDR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 ULN2003AI
ULN2003AIDRG4 Obsolete  Production SOIC (D) | 16 - - Call TI Call Tl -40 to 105 ULN2003AI

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 ULN2003Al
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 TI Call Tl -40 to 105 UN2003AI
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 TI Call Tl -40 to 105 UN2003AI

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

ULN2003ANSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 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
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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)
4 ®)
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 -40 to 70 UN2003A
ULN2003APWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 70 UN2003A
ULN2003APWRG4 Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40to 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 -20t0 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 -40 to 70 UN2004A
(DYY) | 16
ULN2004ADYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 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 Tl 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 -40 to 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 -40 to 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 -40 to 85 ULQ2004A
ULQ2004ADR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ULQ2004A
ULQ2004ADR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 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 -40 to 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 -40 to 85 ULQ2004AN

Addendum-Page 2
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https://www.ti.com/product/ULN2003A/part-details/ULN2003APWR
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https://www.ti.com/product/ULQ2003A/part-details/ULQ2003AD
https://www.ti.com/product/ULQ2003A/part-details/ULQ2003ADG4
https://www.ti.com/product/ULQ2003A/part-details/ULQ2003AN
https://www.ti.com/product/ULQ2004A/part-details/ULQ2004AD
https://www.ti.com/product/ULQ2004A/part-details/ULQ2004ADR
https://www.ti.com/product/ULQ2004A/part-details/ULQ2004ADRG4
https://www.ti.com/product/ULQ2004A/part-details/ULQ2004AN
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@ status: For more details on status, see our product life cycle.

@ 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. TI 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 :

o 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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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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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
% A |
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
ULN2003ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 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
ULN2003AIDR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
ULN2003AINSR SOP NS 16 2000 330.0 16.4 845 | 1055| 25 12.0 | 16.2 Q1
ULNZ2003AINSR SOP NS 16 2000 330.0 16.4 8.1 10.4 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
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
ULN2003APWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
ULN2004ADR SOIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
ULN2004ADR SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
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 25 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
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
ULNZ2003AIPWR TSSOP PW 16 2000 356.0 356.0 35.0
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 356.0 356.0 35.0
ULN2003APWR TSSOP PW 16 2000 353.0 353.0 32.0
ULN2004ADR SolIC D 16 2500 353.0 353.0 32.0
ULN2004ADR SOIC 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 25 506.1 9 600 54
ULN2003AN N PDIP 16 25 506 13.97 11230 4.32
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 13.97 11230 4.32
ULN2003AN.A N PDIP 16 25 506.1 9 600 5.4
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

Pack Materials-Page 4



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.

(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/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.

INSTRUMENTS
www.ti.com



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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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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