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TA =25°C , VS =5V , RPULLUF’ = 2.5k , CL = 15pF , VCM =0V, VUNDERDRIVE =100mV , VOVERDRIVE =100mV ( B%jk%ﬁ%
).
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TA =25°C , VS =5V , RPULLUF’ = 2.5k , CL = 15pF , VCM =0V, VUNDERDRIVE =100mV , VOVERDRIVE =100mV ( [”é‘%jt%ﬁ%
).
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TA =25°C , VS =5V , RPULLUF’ = 2.5k , CL = 15pF , VCM =0V , VUNDERDRIVE =100mV , VOVERDRIVE =100mV ( [”é‘%jt%ﬁ%
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< 500 AR S 500
2 450 \\\\ £ 450
S 400 T 400N
= 350 AN = 350 Ny
3 N © N \
© 300 AN 3 300 N\
o N =} N
5 250 \\ g 250 N
= 200 = 200 N
g 150 S ~— g 150 Su
£ 100 H — g 100 =
50 50 |
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 304050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
B 6-17. L8588 , MERFRIREF , 3.3V & 6-18. f£855ER , A\ TFBMREF , 5V
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6 JiRIRRE (42)

Ta=25°C, Vg =5V, RpyLLup = 2.5k , C_ = 15pF , Vem = 0V, Vynperorive = 100mV , Voverprive = 100mV ( BRaES A 1

W) .
700 3
650 Vg=5V |— -40°C 2.5 | For 4 units — Unit1
< 600 N — 25°C ’ . — Unit 2
= W — 85°C 2 — Unit3
=) 550% N — 125°C > 15 —— Unit4
T INAN S
500 AN - 1
T 450 N 2
z \ g 05
3 400 N S
\\ > 0 =
X 350 AN o —
° 300 \\\ £ -05
2 ‘Q\ 2 -
5 250 AW 3
% 200 N g5
=) N 2
s 150
g‘ 100 ~~:§§ -2.5
& 50 -3
0 0 0.5 1 1.5 2 2.5 3 3.5
567810 20 304050 70 100 200 300 500 1000 nput Common-Mode Voltage (V)
Input Overdrive (mV) ] 6-20. 125°C B RIAHESIHHEBER KRR , 5V
Kl 6-19. ££383ER , MEEFRIRmEF , 5V
3 3
25 For 4 units I — Unit 1 25 For 4 units I — Unit 1
’ | —— Unit 2 ) | — Unit 2
2 — Unit 3 2 — Unit3
g 15 —— Unit4 g 15 —— Unit4
o 1 @ 1
g os g os
s s
[ [
g 05 & 05
g -1 g -1
g 15 2 15
2 2
25 25
-3 -3
0 0.5 1 15 2 25 3 3.5 0 0.5 1 15 2 25 3 3.5
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
& 6-21. 25°C FHRIH R SIEBEERKIRR , 5V K 6-22. -40°C BRI E SR BKRIMER |, 5V
2 T T T T 2
| Ta=125°C [ Ta=-40°C — Unit 1
Y8 Vinov: 181 Vin=v- — Unit2
- 12 — 12 — Unit3
S S — Unit4
E os8 E o8
(0] ()
g 04 o & 04
S S
> 0 > 0
o} @
£ -04 £ -04
o o
3 08 — Unit1 3 08
= 12 — Unit2 = 42
— Unit3
-1.6 — Unit 4 -1.6
2 I — 2
1.5 2 25 3 3.5 4 4.5 5 5.5 1.5 2 25 3 3.5 4 4.5 5 5.5
Supply Voltage (V) Supply Voltage (V)
A 6-23. 125°C I KB IE S HUIBHEM %R , Vin=V- [l 6-24. 25°C MAAHE S HIRREFBIRE , Vin=V-
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6 JiRIRRE (42)

Ta=25°C, Vg =5V, RpyLLup = 2.5k , C_ = 15pF , Vem = 0V, Vynperorive = 100mV , Voverprive = 100mV ( BRaES A 1
B .

2 1 1 1
[ Ta = -40°C — Unit 1

] iVl — Unit2
12 — Unit3
> — Unit4
E o8
()
g 04
o
> 0 —]
3 -
£ -0.4
O
5 -08
(X
c
I

-1.6

2
1.5 2 25 3 3.5 4 4.5 5 5.5
Supply Voltage (V)
1 6-25. -40°C B RIS HIRHBIEFMIRR | Vin=V-
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7 VE4NULH
7.1 MR

TLV4H290-SEP Fl TLV4H390-SEP #814 /& VUi 8 A 25 G o 7= i, & B B35 A IR H DL R ARG S N 2% 00 T
FIIhFELL 2% . AR RARZE 1.65V , [AIN AFIEE V4 #E 25pA M. M4E5 1 TLV4H290-SEP Fil TLV4390-
SEP L N REIIE AR 2 N T Bt 2R N BE 5 7K 32 ik 26 5% fe K LR I B N AR | T AN 2 3 AR IR B A A
WA

7.2 DRE G TEE]
V+
V+
IN+ O Output L O our
IN-O * Control
SNAPBACK
ESD
CLAMPS v
V- V-
Bias
V-
7.3 et e

TLV4H290-SE ( Himfirti ) A1 TLVAH390-SEP ( #Etffiith ) #4442 B A MK I B B A8 fEIR L Mg 4T i)
RINFELL S . TLV4AH290-SEP Fil TLV4AH390-SEP £ 41 B AT HEH AT I HH 22k 10 DA K2 28 B N 51 B0

7.4 B IIREAR

7.4.1 & H

7.4.1.1 TLV4H290-SEP Frig#H

TLV4H290-SEP HA — /MUENMIITIE (EH WO EHRITEE ) frdig |, nlE i 2 8 B bR E — AN N8
B (OV & 5.5V) |, MAZILESS HIEEE (Vs) FIFSN . 1% i HE o vent 2 4N FF it H 4732 4 ol S A
VB P, T UK Fdy B PH S R B A 100uA & 1mA. BRI 4y B R A Bh T3 0 EFHs 0 b FRa
8], AEARA AN VoL AITHAE . b TF A TR] Bk T A b oy e BELAI B 67 280 P 28 0 IR TR) 3 . RBEE B s (1M Q)
T RC W 1a)& Bam r= A Fe 5 b T, 8 B i .

ARG ELIRFES , RN FEHAESEI M, el PUERER] V- 51 BARSAAN A3 L iiE
Al3L 125mA | T EEIE A A&7 — RS B F/hT 200mA.
7.4.1.2 TLVAH390-SEP i i

TLV4AH390-SEP H At 2k , BEREHE N U , s M. X R IKB) 1%k ( w1 LED A1 MOSFET #
W), I HICHE R A A B B2 . AR AN REERE R 5 — AN H i

HAd A HESR S S R B2, AANREERE S ey . T ml A e H i . ERAR AN HE A R R AR R A
AlIA 100mA |, (EFT IBIE 4 &7 — R IR /N T 200mA.

Copyright © 2025 Texas Instruments Incorporated TR 15 13

Product Folder Links: TLV4H290-SEP TLV4H390-SEP
English Data Sheet: SNOSDFO


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlv4h290-sep?qgpn=tlv4h290-sep
https://www.ti.com.cn/product/cn/tlv4h390-sep?qgpn=tlv4h390-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSP12
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP12A&partnum=TLV4H290-SEP
https://www.ti.com.cn/product/cn/tlv4h290-sep?qgpn=tlv4h290-sep
https://www.ti.com.cn/product/cn/tlv4h390-sep?qgpn=tlv4h390-sep
https://www.ti.com/lit/pdf/SNOSDF0

13 TEXAS

TLV4H290-SEP, TLV4H390-SEP INSTRUMENTS
ZHCSP12A - MAY 2024 - REVISED DECEMBER 2024 www.ti.com.cn
7.4.2 A

7.4.2.1 FEEBIN

TLV4H290-SEP 1 TLV4H390-SEP #ii N5 Vg 3% , Al i EIE8 5.5V, FAEE XANY Vg K b B e 8 A T
05 ] P s R A 1) B4 v A N BELTE

AR TTLGE OV £ 5.5V ZRIFMEEE , AMELE Ve AFECETH TR B2 It R 24 N\ R AT HL Y e
JRAESRE VBRI, 2RVl BE 6 38t G rELRIN e i) AL 2 BT LAl SRR AR GL 2] V4 RIVEAE S N\ S it o 5
R, BN R R R U .

REH ARG IR R R ASE N , JF BRI A 2%, i RS2 IE A 1 -

DL A& %\ HL s A2 B o3 e,
1. 24 IN- FIN+ #7EH8 2 i N\ R e s Y i)
a. E IN- =T IN+ AU R | 04 R P
b. W IN- KT IN+ R, 4 H A & P
2. Y IN- REREMMANIR B ETEE AN, 1IN+ E38 2 1R RS B NI 6 .
3. M IN+ E TR E B ANJEEE RV |, 17 IN- 7538 5 B4 N\ A B R Ja i oA s .
4. 4 IN- F1IN+ BRTEFS E R4 LR s R YE i S AR (BEAL ) « e X is T,

ANTEFR € BN 6 Bl NI4T 1T RE 2 5 SO R AR A ( anAB 6 8 IR A N\ B ), AN TS5 E5OAS BT 4T
7.4.2.2 IR

XFF V+ V- Z A B RE | S e B R OE H Y 5pA. HEERF] V- KN ESD A Al R I LB AR f N\ S 32
SRR RORE R . N R R AR T V- Bl T AN i 0 A B R BUE (BN, PR AP AR AR O IE 1A BT 4R 58
FEmARE R R RUE K. IRERTHR 10°C , f A\ i B A H £

an A N v R BICPH PR ( QYR ERGE R HE 2R ), T R UGA I — A S5 N\ 2R E A B IAT B BEL , DAPR £ 6L
IR RS . AU PR H14E 10mA BPUR o 2% H5 B R BH AT DR AR o] R BEL a0\ 70 s 88 B 2% ) — 71

7%

7.4.3 ESD &7~

TLV4H290-SEP Al TLV4H390-SE R AILETA 5l i B34 T N ES ESD {#4 Hit . NAITF i e RN 51 B3
V- ZEMEREA R “PuR A7 B ESD 4z , R o vF 5| i By s (V4). BEIRER AT HE | HY
R BERN , SPOEE A A NPT (5 SCR L), WA AR TT4N M AR A2 3 52 I g .

TLV4H290-SEP JT ik i H (- 37 el B IE A F5 i U A0 V- 2[RI ESD 44 , LRt EsS T v+, &aN
5.5V,

TLVAH390-SEP %% Hi A7 oL B0 555y U R V- 2 (8] () ESD #HA , HIEAFEE] V+ [ ESD A HHAL | K
HANS AR YRS

U Sy N i B E R B B BTIR (B e YR B2 v U2k ), T @ UGN — AN 5% N\ v &5 BE O PRI FEBE , DARR il £
A7 38 AT TR A IR . AU B BRHIZE 10mA BERLT o 12 £ 6 HE H AT DA A& AT ART FL BEL 2 N 29 T 28 1l P9 468 1) — 358
Ive TIARIE ESD HALAIPERE |, fn S dim N\ B 28 1E 5 s 47 3 ) vl Bt i KA 8 , 2R In o e .
7.4.4 XEHBHA

WRAMEFHIEE | S22 NS — . BT A S0 S AR A B |, B Ao B — &
B <RIl RO ik 5 E B P A I 0K S N i I 4 B A T S N R R VE LY R
/b 50mV Z 4 HERMEA AT EE. Blan , o7 P — AN s, R S — AN N e B R, B
FIERER) V4 (R EZE N B SRR V+ 5 LB A ) .
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7.4.5 K

TLV4H290-SEP Fi1 TLV4H390-SEP £ F1BH WHEBIR i ThAE . T 7775 5 06 I R0 T8 AR A5 N T HEL
AN ZE Ay R R TR, A AT R “Rlah 7, IS SR B RN TR . XA IEE R
ELRARAT N, TERER 2. T8, R THA ZBRMES , AP R IANEER . ES T T
8.1.2,
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8 LSt

#HiE
LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

8.1 MHARBE
8.1.1 EXWH 57X

—

8.1.1.1 B1T

FEAR R B — A N RN (VN 5258 — o im B3R (Veer) #ETEEE . 76 A K 8-1 7”4
h ) s VN N VREF , T e HH R (Vo) NIZ AR P (VOL)o g VIN KT VREF , T 4 HA FEL T (Vo) NS
HF (Von)e 3 8-1 Mgl Ttk 2. RFRASHE NG I, RIAT R4 H 2 4 .

* 8-1. i &AM
AR o
IN+ > [N- = (VoR)
IN+ = IN- T (£43h - BBEIER )
IN+ < IN- & (VoL)

8.1.1.2 fL3;ER

FE N T 35 o R P AN i 8 2 (R AE A — 8 SR, XA SEIR AR AR FRAEIR o B N R BT B IR P AT
R PRy PR AR IR IR FTREAN ) o X AE P 8-1 IR touy A tony , AN IR v A 3% 1) b AT

M.

VREF + 200mV A v+

Input ; v
i N
VREE + 100MV w-eeeeeessecessescasenneny Vo (+200mv) Output
o \/ GND
\ 4
A VREF O

VREF - 100mV N
Vo (-200mv)

VREF

VReg - 200mV

<"' tpLH ""> <"' tpHL "'}g

VoH /
A 80%

Output

VoL

A 8-1. LhE3n
8.1.1.3 iITIKA &

AR Vop it HH 2 HL IR BB ON f T (T AN S R NI I ) o B 8-1 IRl R, i SR EL SN
100mV., R BXHL S SRR IEIR (ty). UK B | RARIERE |, JUHAE < 100mV . Q2R 2R RN
BPE, TS TR AT RE KA B )
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L FFEE] () AR FERA D (t) A2 M G 20% A1 80% AT UR HIR ]

8.1.2 5y

TSR Tt 00 P 2 0 B N B R BRI R A SR AR T R, DUV BREOR bR R B B AT RE 2 R LIRS B A A e AR ) “ Bhsh
. 2 DUEE ARG S AR 218 MR EL R BRI T o R R A

AT DL o B i A S 4R B 1B kA 1% n) B

IR AL 2k Fros IR AE s i 2k . 2l — NS L EAN DB Vins Vos 1 Viyst -

o Voy A& 5BR % o ol ) 18 kAR LT o

* Vos & Vine M1V Ny - ZIE R E I H R o RS Voo AN CUE B2 PRIEAS A, Bl A 2% 0A 250 S 1% kA8 £ A
* ViyysT 72 B 7E FRAR LU i s ot i s sk IR i ( sk AR 1)

< <
< <

<
<

A
A
Y
A

A
A 4
A
A 4
A 4

B
»

A 4

! ! !

VTH + Vos — (VHYST/ 2) VT1H + Vos VTH + Vos + (VHysT / 2)

& 8-2. IRHirfE1E Hh 2%
FEZHRER | FSRNHATN SBOA219 “ A /A EAG IR THAERI LA SS /R ”
8.1.2.1 HEIRFMIIREM R AH LB 2%
HAE BRI A L 8 B — A DL S IR AR s (V+) FEHER) = R BH 2SR 2% | ani 8-3 AlTzi.

+Vce
+5V

R1£
1MQ

ViN ©

5V >—e >

—O Vo Vo \ Y
Va /_ Va2 Va1

ov < —<
167V 3.33V

V
A% N
R3

Rz 1MQ
1MQ

& 8-3. X H &AL E H EA IR THRER TLV4AH390-SEP
gy HE SN R EE ST AR BT R R 5 0 B 2 X % 2 ] 8-3 T o
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Vo High Vo Low
+Vce +Vce
R4 R3 R4
Va1 Va2
Ro Ro R3

& 8-4. [ AHEC B AR SR N 4%
M VIN DT VA B, BT R S RS (TR R Vo VAR5 Voo —F & ) « —HFAZ M DLRIR A
R1||R3 5 R2 H 1% , {1 8-4 fifx.

TR TR € T R R FMCESE R R (Vag)s

R2
(R1]]R3) +R2 1)

Var = Ve X

HVINKT VA B, St R, fEXAOL T, = EEMA T FoRh R2 || R3 5 R1 Sk, rfes 2 i
zN

77 REE 2 58 SO BT e e 2 HEP O BR AR LS (Va2)

" R2 || R3
R1 + (R2 || R3) 2)

Vo = Vee

TFEF 3 5 ST ML R IR
AV =V =V (3)

8.1.2.2 BAIRFFTHREIN [FAH 38

LA IR T RE 4 [RDAH LA 75 2> 00 FEL PEL #4810 288 A0 BAR B N i ) P 2R 1E (VRer) » SR ARG L R AT IR
DIRER TLV4AH390-SEP Fizs.

5V —<
VREF 25V O—————
Va Vo Vo Y A
ViN p2 Vinz VN1
R1 ovir—«
330 kQ 1.675V 3.325V
ViN

Rz
1MQ

& 8-5. XFHEMECE . EARFIIREK TLVAH390-SEP
A H N i EE ST R B SR B ) A5 A e BEL 28 X 4% 4 [ AH . B EEL BEL 2R X 4% T o
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Vo High Vo Low
+Vce +VIN1
Ro R1
Va = VREF Va = VRer
R4 Ro
ViN2 —

&l 8-6. [FIAHAC B F H &% b 2%

B Vi T Veer B, B ORHET 25 ZAE G MR P DR B = B Vi 2205 T Ving BIME. 35 R
4 RKAFH Ving o

V
REF
+ Vier

V. = R1 x
'“1 R2 (4)

VN KT Vrer B, it AE o 5 B LR U1 IS TR | Vi RS Vg BT . 1A #2505
R H Vinge
Veer (R1+R2) = Vg, x R1

\V =
IN2 R2 (5)

FELLHLEE | GBI ViNg M Ving ZIAIIZEAE , anJ5 25K 6 Fis.

R1
AV = Ve X E ©)

WEEZHRER , 1SRN HFM SNOAQ9I7 “ HAT IR L RE I S AH LL i 43 Hi i A1 SBOA313 “ H A IR Th g i 7]
AL R AR LG o
8.1.2.3 fi T4 H i SAH AN R AR P
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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 ©)
@ ©)
P4H390MDYYTSEP Active  Preproduction SOT-23-THIN 250 | SMALL T&R - Call TI Call Tl -55to 125
(DYY) | 14
P4H390MDYYTSEP.A Active  Preproduction SOT-23-THIN 250 | SMALL T&R - Call Tl Call Tl -55to 125
(DYY) | 14
TLV4H290MDYYTSEP Active Production SOT-23-THIN 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 (4H290SEP, T4H290S
(DYY) | 14 EP)
TLV4H290MDYYTSEP.A Active Production SOT-23-THIN 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 (4H290SEP, T4H290S
(DYY) | 14 EP)
TLV4H390MDYYTSEP Active Production SOT-23-THIN 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 (4H390SEP, T4H390S
(DYY) | 14 EP)
V62/24636-01XE Active Production SOT-23-THIN 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 (4H290SEP, T4H290S
(DYY) | 14 EP)
V62/24636-02XE Active Production SOT-23-THIN 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 (4H390SEP, T4H390S
(DYY) | 14 EP)

@ 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.

@ Lead 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

combined represent the entire part marking for that device.

n_n

will appear on a part. If a line is indented then it is a continuation of the previous line and the two
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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.
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PACKAGE OUTLINE

DYY0014A SOT-23-THIN - 1.1 mm max height
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4224643/D 07/2024

NOTES:

1. Alllinear dimensions are in millimeters. Any 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 per side.

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

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
{ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/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.

3 Texas
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

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

4224643/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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