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6 FKRARHE

6.1 #“XHRAFMEE
EERBREESEANS (KRIESHHE ) O

&/ME BX{E By
e BREBEE , V+ E V- 7.5 \Y
EERARF (V-) - (0.5) (V+) +0.5 Y,
7 EERAKFO -10 10 mA
whEse L
IERE , Ta -55 150 °C
BE %48, T, -65 150 °C
FHORE | Tag 150 °C

(1) BHEXNZAZEETAGIERN DR BRFERKART, XERFEMDTEETHIEERL , N TIHEETHRFHEEMNR
EUREBHHEFENRERFTHEMECRIE , FHIFREA, EENBAFTEERN T KA BSTLEEEHRG TR,

(2 WASIME-REHENZRRY., BEBTRRH 0.5V HHRAESHNBRLFREE 10mA HEED,

(3) MHFEEE  SNHRNE—MHEAR.

6.2 ESD #iEE
& By
v T AR EER (HBM) , 4 ANSI/ESDA/JEDEC JS-001() 1000 v
EsD)  F A7 EER (CDM) , B4 JEDEC #E JESD22-C101? 250
(1) JEDEC X #4 JEP155 % : 500V HBM REBFEARHE ESD B RRB T L2447,
(2) JEDEC 3#% JEP157 #LZE : 250V CDM HETEFRHE ESD HFIRB TR 4,
6.3 BWHIEEH
EEHABXEESENNE (BRIESEHHA )
B/ME WRFRE BAE By
Vs BREBE , V-to V+ 25 55 Y,
EERESEE -40 125 °C
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6.4 MMEEER: TLV3541
TLV3541
iR D (SOIC) DBV (SOT-23) By
8 5|kl 5 5|k
RoJa SEIRFMRMA 123.8 216.3 °CIW
Roic(top) LENF (NI ) AP 68.7 84.3 °CIW
Ros SEBERRAE 64.5 43.1 °CIW
vt SLEMIBFES I 23.0 3.8 °CIW
ViB SLEBERIRWBISH 64.0 42.3 °CIW
Rosc(bon) GENS (KR ) AR TER TEM °C/W
(1) BXEZNFRIENRNESEER , B30 (ES4F 1IC HEREF) (SPRASI),
6.5 AMEEFE : TLV3542
TLV3542
gz D (SOIC) DGK (VSSOP) By
8 5|H 8 5|k
=N ZBRIEHRE 113.9 175.9 °C/W
Rojc(top) GEHNFE (TSR ) A 60.4 67.8 °C/W
Ros S E B ERARMRAE 54.1 97.1 °CIW
AL ZEMIBNRBTESH 17.1 9.3 °CIW
VA SEBRIRNBTESH 53.6 95.5 °CIW
Rosc ot GENE (RSP ) AMHE & TER “CIW
(1) BRESNFRIEMNESZEE , BSH (ES4F IC HEREF) (SPRAIS3).
6.6 MMEEER : TLV3544
TLV3544
Erb =t A D (SOIC) PW (TSSOP) By
14 5|k 14 5| B
Rosa SEREMMA 83.8 92.6 °CIW
Roscitop) LEHNF (NI ) AP 70.7 275 °CIW
Ross S EBERRAE 59.5 33.6 °CIW
Vit S ETMIBIFES I 11.6 1.9 °CIW
ViB S EBERIRWBISH 37.7 33.1 °CIW
Rosc(bon) LENF (JKRIP ) AEE TEA TEA °C/W

(1) BXRESNFRERNESZEEL  BSH (F¥F4H IC HERIEHR) (SPRAIS3).
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6.7 BSHEM :Vs=27VE55V EHR

ETA=25C,R:=0Q, R, = 1kQ BiEEE V2 WEHTNE (BRIEZHIHA )

85 | Wikt | BME aBE BAE| 24
P LS
Vos MARFBEE Ta = 25°C B , Vg =5V *2 +10 mvV
dVos/dT HMARBEESRERNXR Ta=-40°C £ +125°C &} , Vg =5V *45 uv/°C
PSRR  HARBHESHEHNXR xz;zz(z/\;/;_’é) Sy 60 70 dB
AARELRR
Ig MAREBR 3 pA
los WA KRFRR +1 pA
-y
en MABEREZRE f= 1MHz 75 nVAHz
in BHRIRERE f= 1IMHz 50 fANHZ
RMABRETE
Vewm HEBEETE (V-)-0.1 (V+)+0.1 Y
;I'/,::; 32(5:\/31 ,Vg=5.5V, -0.1V < 66 80 4B
CMRR FRIDHILE Tpo=25°CBf , Vg =55V, -0.1V <
Voy <56V YT 56 68 dB
L PNET
=i 1013 2 Q|| pF
$tiE 1013 2 Q|| pF
FrEREE
AoL FEREa IA4.=7\2/5°C B, Vs=5V,0.3V<Vg 9 108 4B
SRR IE R
f-ace MESHE Reozsa o 200 MHz
G=+2, Vo =10mV 90 MHz
GBW BRwRN G =+10 100 MHz
fo.1d8 0.1-dB # FIHEMNTH T G=+2, Vo =10mV 40 MHz
R . Vg=5V, G=+1, 4V ik 150 V/us
V=5V, G=+1, 2V Bk 130 Vius
G =+1, Vo = 200mVpp , 2 ns
EF M TR 10% £ 90%
G=+1,Vo=2Vpp, 10% E 90% 11 ns
0.1% ,Vg=5V,G=+1, 30 ns
;
BRI é\i)ﬁj/c,ﬂj I‘\ﬁ/:i: 5V ,G=+1
VB ’ 60 ns
o R E B i VN % 825 = Vg 5 ns
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BSKEME : Vg =2.7V £ 5.5V #2HJR (continued)
ETA=25°C,R=0Q, R =1kQ BiE#EE V2 WEHTUE (BRESHHHA )
B | Wittt | BME nEE BAE| #r
SRERMERL (48 )
EoiER G=+1,f=1MHz, Vo =2Vep, 75 dBc
xR SR
=R R, = 2000 , Veu :‘1.53, PP -83 dBc
ENERIRE NTSC , R, = 150Q 0.02%
EZ5HTIRE NTSC , R_ = 150Q 0.09 °
BEEEEER oo f = 5MHz 100 a8
TLV3544 -84 dB
Lo
X T R B IR E Ta=25°C BF , Vg =5V, R_ = 1kQ 0.1 0.3 \%
lo BWHBR, 2%, WK, AEOA  yg=s5v 100 mA
Vg =3V 50 mA
PRI ER %4 H BEL 0 f < 100kHz 0.05 Q
Ro FrER%a H B e 35 Q
B3R
Vg HEBETE 2.7 5.5 \Y
THBEEE 2.5 5.5 \Y
o BEGH (SIRAE) v 5.2 65 mA
BEEE
HERETE -40 125 °C
IEREERE O -55 150 °C
HERE -65 150 °C
M
KWRE 160 °C
RS AR EE 140 °C

(1) BZHRBXPHBEZESHLEREHXR (B 131 B 14 ) BB L,
(2) BERITEE,
(3) HUHEBETSEAIERTIRTREHEE. T, TaEHIERETE.
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6.8 HEGM
TET,=25°C,Vg=5V,G=+1, Re=0Q, R =1kQ BiEEE V2 WEHTUE , BRIEBSHHHA,
3 3 1 T TTTTTT 1 T
Gl Vo = 10 MV, Re = 60402
0 0 \\:\\ \\\\
= o N
NN e | e ~~
4 5 ati
c 6 e A/,) 1T
8 g S N
9 E 9
5 LTI
NINAY : o
-12 \ \ \ -12 \
-15 -15
100k M 10M 100M 1000M 100k ™ 10M 100M 1G
Frequency (Hz) Frequency (Hz)
RE = 604Q Vo = 10mVy,
1. @HEIME SIS B & 2. RAE/ME S IR0 B
R I UL S I BN IR RARE SR R T T T
g SE oy SEEE A ;
> > kB
£ € F
S S E
g 8 F
< s |
2 3 P i
> = - - - ]
o) 8 ? S . .................. T E
; \%\ | .| 1 | Il \%\ E
Time (20ns/div) Time (20ns/div)
3. BH/MES B ERIE R 4. EHEXES M ERIE R
3 " 9
R, =10 kQ
0 L \A 6 A
\ 5 C. =100 pF’y/\
N\
3 Re=1ka |\ \ 0 M
g g _ o\
c © S 3 C, =47 pF—{P
| \
© 9 R, =100 Q \ O 5 |
- C =5 F‘k
/V\ 9 L p
-12 R, =50Q \ 12 \ \ \
1
100k M 10M 100M 1000M 100k 1M 10M 100M 1000M
Frequency (Hz) Frequency (Hz)
G=+1,Rg=0Q Vo = 10mVy, C_ = OpF G=+1, Rg=0Q Vo = 10mVy,

5. F@E R B RAYSAEME N

6. TR C_ {EX} 1Y SR A B
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HAEE (ETR)

ETo=25°C,Vg=5V,G=+1, Re=0Q, R = 1kQ BEEE V.2 NEHETNE , BRIEZH A,

160
T ~ 9 T
For 0.1dB
140 |- = =
Flatness / N 6 CL=56pRRs=0Q
120 / N 3
100 0
g N 3
€ g N S 5| Cl=47pF Rs=1400Q
N c
4 N £ \
60 N o
Vo Re 6 = ¢, =100pF, Rg=120Q \
. _/\/\/\/%@vo .
c Sk \
20 1z -12
0 [ [T 11 15 \
1 10 100 1k 100k M 10M 100M 1000M
Capacitive Load (pF) Frequency (Hz)
G=+1 s Vo =
10mVy,
7. EH Rs SHEABBAMNRR
8. SR R S A AH A XR
100 180
T i
MRR —_
80 r - A 140 ;
P N S @ 120 R
S x R PSRR+ ([N g% 100 NN Phase
x 60 L1 ;'Es T~ — I
2 N 20 80
a PSRRNIN N £2 e ™ N
; N <]
% 40 N V1V 8’ - 40 \\
= NN NI S Gain NN
o \~\ N h < 8‘ 20
20 N g~ N
NN Y ©
\ \,. P -20
NA TR
0 A 40
10k 100k 1™ 10M 100M 1G 10 100 1k 10k 100k 1M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
9. M H LM BRI B LL SR ARI X R 10. FFERI@ R M AL
0.8 10k
0.7 ~
. 06 < 1k ,/
2 / = 7
;g;’ 09 / 3 /
P f=
S 04 /d 3 100 ,/
< @ 7
©
$ o3 L o /
O] / =] L/
© 02 g 10 A
I,I
0.1 9
; - 1 Vi
1 2 3 4 -56 -36 -15 5 25 45 65 85 105 125135
Number of 150Q Loads Temperature (°C)
11. EEVME 2 WS M 12. MAREEREEERANXR
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ALY TR
ET,=25C,Vg=5V,G=+1, Re=0Q, R =1kQ BiEEZE V2 HEHETNE |, BRIESHIHA,
3 5
% Q\
4
\
N s N
) i)
g +125°C | +25°C | -55°C K} +125°C +25°C _55°C
5 5 pd AW
g S NS DN g 2 ~
3 1 /// / 3 ////)/
/ 1
//
0 2/ o é/
0 20 40 60 80 100 120 0 25 50 75 100 125 150 175 200
Output Current (mA) Output Current (mA)
13. 14.
Vs =3V B ERESHHERENXR Vs =5V i B ERESHHERENXR
100 6 T
b Vg = 5.5V
A f 5 .
a 10 ~ Maximum Qutput
b > o Voltage without
@ > 4
2 o Slew Rate-
g ] % g 3 Induced Distortion
£ = 2 Vg =27V \
3 I E— 2 N
£ A 5
5 i ENGE S N
° .T_V3541 —-— E 1 \
Zs [l
0
™M 10M 100M 1G 1 10 100
Frequency (Hz) Frequency (MHz)
15. MR R SR A XK 16. AWML BE ST EHXR
0.5
0.4 ‘ ‘ ‘ —
03 \ Vo =2Vep |
< 02 \ ]
S \ c
E 0.1 % |
I.Ij 0 e 2 |
3 01 &
O 02 ]
-0.3 — L
0.4
05 1_'7_._ _‘—‘
0 10 20 30 40 50 60 70 80 90 100 876543210123 45678
Time (ns) Offset Voltage (mV)
17. B 0.1% fH e E 18. @B REFESHE
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BAGH (ETR)
ETo=25°C,Vg=5V,G=+1, Re=0Q, R = 1kQ BEEE V.2 NEHETNE , BRIEZH A,
0
@ -20 N
o %
g 40 f
3 el
4 TLV4354 /7
5 -60 /
g
< e 1, Y Tv2sss
? gl ,/
8 A1
5 —100 /
-120
100k M 10M 100M 1G

Frequency (Hz)

19. BEEBESRR
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7 F4H % BA
7.1 #R

TLV354x 2—f AN, SEZREMNAMIRITH CMOS, BiEH /0. B&, BERIER ZEMASE., ZS4T
ERBER, NEBEUEZERKSERER,

ZMAES XA 100MHz B3 A 150V/us ¥ E K MEEERENEMIEEE | WER +1v/V BERERIET

7.2 ThEEER

V+ O

®

Reference
Current

o

®

e

VBIAS1 Class AB
Control
Circuitry
Veias2

-4

-

S

?

e

me

?

(Ground) ©
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7.3 %M 88
731 IfEHE

TLV354x MFERFBTEN 2.7V E 55V (+1.35V & +2.75V ), BR , EGRWERBETENTF 25V =
5.5V (+1.25V E +2.75V ) ZlH, &F 7.5V ( £XNHZAE ) HWBERBEST R ASTER KA EBRR,

BAGHRINATHREFREEIREMRCHELSH,

732 BEH@WA

TLV354x MEIEMAHRBEETEERRAEM LEEAATET 100mV, i BEEH—MNE M AREN

N BESAZINMN—NEZHERKN P BEEZSX , WHEERMTR. HMABREZEER , BEE (V+) - 12v
EEFERFEBE 100mV ZHEE , N BENENR ; 48 AEETAEFEE 100mV EAL (V+) — 1.2V 2
B, P BENITH. AT (V+) - 1.5V M (V+) - 0.9V 2 HMAREREE , A BENETHF. H 600mV Eif
XF LRI ZTEMES +500mV. Hit , HEERXiE ( AN EARBITIT ) ERELHBENTFT (V4 -
2.0V E (v+) 1.5V 28 , E5% LHSEE &L (V+) - 0.9V E (V+) — 0.4V,

AT HBRAMMR AN WA PIRIES |, HEFZEDESRHE AB KAHL,

7.3.3 HEHWH

RAEEGHRFERZAEN AB ERHF KNP EHHE, X TEERAE (> 200Q) , GHEEZEEBEEEEETHIR
H 100mV SBER. £ 100 AR T , IEREEF LSRN SIE BRILIEE. B2RE%HLBEEESE
HEBRERHXE (B 13 F B 14) B SR B A 4 i 4

7.3.4 HBIKB)

TLV354x fHHK iR AE +100mA MFEmHEBER , HAE 5V BREENFRETRHEARY 2.7V i HIEE | E

20 BT R, NBREARASEM , FERWETEIT +t100mA NELZERBER. HSEEXHHEEEESHHEER
gﬂﬂlﬁp‘é%’? EP(_ 13 F1 B 14 ) MUBEISME feE, MBREAT +100mA BEEH BT | 745 TLV354x HITETT ,
& 21 FAFR,

RZ
1kQ

‘ |'l+_

[$)]
<

1uF
. gl
10kQ { L
J_ TLV3541
MW\ +
R, V-
Vin 10kQ - § Rshunt
10
Ry

1V In = 100mA 1O
Out, as Shown /\/\/\/
Laser Diode

L %

B 20. BX=-IRERSIT

TLV354x RMEE 200mA HIEESEFR , Y THRBERBER, Hit , ERE T H ERKEERERET TLV354x
REBRBLBRT. HKE 160°C &Y , R MROAE, HERBAIE +140°C UTH , REREES
=17

14 X © 2016, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tlv3541?qgpn=tlv3541
http://www.ti.com.cn/product/cn/tlv3542?qgpn=tlv3542
http://www.ti.com.cn/product/cn/tlv3544?qgpn=tlv3544
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TLV3541, TLV3542, TLV3544
ZHCSFL4 —OCTOBER 2016

B AR (ETR)

R2
10kQ
C1
200pF
Il
I
+5V
1uF
R1
100kQ Re
AW - = 10
= TLV3542 AN
W1
R3 p—
100kQ -
2V In = 200mA Re § Rshunt
Out, as Shown 1Q 10
e R4
10kQ
Laser Diode

21. HITIEST

7.3.5 M
TLV354x M RAEBWIIRERIRLH 75Q PSNESE  ME 22 FfR, BYERIRENERL , ZS5HTRER
gsﬁﬁ%iﬁﬂﬁﬁfﬁo EWBERAR 75Q ERATETHAER ; ZESM4TH TLV34x MHiEMH 150Q BEAK
+5V
O
Video
O

In 75Q

A A A Video
Output

+2.5V

604Q 604Q

+2.5V o— AN\ — AN
22. BRI BB 3R

TLV3542 AR RGB BEEESHHRAR A BIESHRERBAXABESENNBETLEEERE, SR
23,

RN © 2016, Texas Instruments Incorporated 15
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B AR (ETR)

604Q

V+
6040
750
o %Fh L AN ———- 5
Red -
O %759
V+
R
Green“) % !
O 75Q Green
R, 6040 —\V\—a—
750
= 6040
75Q
B’ %& ——,—_/\/W  AN—T—5°
O %759

(1) RAES T EHRE 300mV LUERE BB KRR IR IR EBINEE,

23. RGB H4IIKzI 28

16

WX © 2016, Texas Instruments Incorporated
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M B ETR)
7.3.6 WIHEBIEKIRES

TLV354x RIIZEHRAREZ] 0.01% BERHIEETE N 60ns , Rz P 5 EREEREIRBNE S EZBRNE
MERE, TLV354x RIITNREMEFTIER , AN EEEREPEHRERRB[AARBTHIUNEREIA. XT EE &
ERBENMA , TI BiUEA OPA350 K%,

24 BRTIRCHEIREEHREIM TLV3541, EEBRARMEEZRN TLV3541 , RIREHRNEBREZAIERESHN

BIRFE

+5V

o
1kQ 10 kO
v
n O— W\ MW\ Vi Veer

B n ADS7816, ADS7861,
TLV3541} or ADS7864

+25V 0O +/ n 12-Bit A/D Converter

GND
Viy =23V 0 2.7 V signal (2.5 V DC + 400 mV,,, AC) 1 NOTE: AD converter input = 0 V/ to Ve

Copyright © 2016, Texas Instruments Incorporated

24. AFXFARMEEE/ TLV3541 I3 ADS7816

7.3.7 BHAREAREMN

TLV354x  RIIESHBARARNFTEENBEAR, TEERLERERBRT , MIAZERARRAIELETEIR
E. EPEREMN  SERAREE., BZNARETIRAGF/INEERNEER, RARMESKENZER
AFBREZZINERARNEE, BANRZHAALEENEMEMCATBENZE , £ MESHNPER D
EARVBERENRS]. BSREXTE C EXNMMNMERREAY (E 6 ) HEBRRSMML , TREARS.

TLV354x HINAIBE R BANRMWED . MKARVER  XLEZERABEARRARTRIARY, HZHE
QQE?E#H? Rs GEARHEHXF (B 7) M AEREHSERRHEHAR (B 8) WHREBMHML , THIFAR

WRBANVERSRERH THRAERIEINF E—MEBAMEBERBEA— 10Q F 200 WEHME |, 1@ 25 F
FiRo WEENAKIBRLDSRBRAHEBRNIRY . BSREXRMERESBERAEHEFRE 8) WER M
sk, BER , MRBAAREELRAHHK Ry SER—IPM2ESR. XHoELEHE ESIABERIRE FHEH0R
D HIEE, RETREMTRE, §l0, £ R, = 10kQ M Rg = 20Q WEHT , M H EEE KXY 0.2% iR

o

25. RFSfEAECERY R P BH R T HE B R AREBEE

7.3.8 W HEMBENKAR

TLV354x EFRHR, KAARERR. EAABENEKBRES , Bt , XRAFXB_REFRNBARERE
BEARBE, 28R NA, REERF+2EE , EAXB-RERRSESHN S B ERNERRE EEE M,

MR © 2016, Texas Instruments Incorporated 17
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B AR (ETR)

e 26 FRFR , EEFIRITHXEET TLV3oAx WHIZE—MEBR (B TLV3SAx WEFEMALERMEZEH A
BA (2+2)pF). FIEEMENER (R) UREBHTHR (GBW) ( BEE 100MHz ) . EREHFX=/EERF ,
B RE R B EBAEEE (Cp) RIEHISARMAL,

Ce
<1pF
(prevents gain peaking)

Re
10MQ

W

+V

i

A
K} T Cp | TLV3541 —O Vour
+

26. BEFEMKER

NEMFRM ERREAR@A , XAMARK 1 PARARRERBRSA

1 - , GBP
27R:C, 47R.C, 1)

HAREUEEEHEBREBT RN 0.20F WHFLERR , KTRHEMRBERNITEEF AR, FALRK 2 RKITEHRE :

f :" GBP
e 21R:C, z ©)

MEEERGERIFES , ETLEARE CMOS OPA355 (200MHz GBW) 5#& OPA655 (400MHz GBW),

7.4 BRtThEeE

TLV354x EENEINEEER , AIEHEFREEKRT 2.5V (#1.25V) BRHGTIEEZIT, TLV354x R AXEFRBEER
55V (+2.75V). ZixE| +160°C B , RF BB AIRMM AR, HEBHASHAE +140°C UTH , REMEERI=
7o

18 X © 2016, Texas Instruments Incorporated
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8 NAMRKI

x

/:

T NA BoWMEEFRET TI AH4HE , TI FERHEEBENTEY, BEFNATHEE
TIAHREBEATHENA. FRNRIEANRERITREEB I , LERRLEIEE,

8.1 MAER

TLV354x RRw k. EKBRE, IERMANBERASRE, XESHFNITEREENT 25V £ 55V 2|, #Biigz
RE, EE48XEA NA, WAREEETESERNEEY , HATETMEERENAFFER TLV354x 884
ﬂ%ﬂiﬁ)ﬁuiﬁtHEihEEIME?rkidJ%&?EEI (REEERBERE NAS) , Btz RRsEHFERES (ADC) HIE

TLV354x R34 BEA 200MHz HRM 150V/us BRE | {XE 7.5nVHz BHRS,
82 HAENA
ZERASENARNARKMEMASE (0 B 27 AR ) . REABABRERARIALLEE , AFRESRARRK

HNES , ERMEREENRBEE, EXAAFUERNAXNEAMAREERHRENEEE. A, BEEF
WABMER R MRIBEMESR R, TEMAKRMR,

Re

R
—(O Vour
+
Vin

27. NABEREER

8.2.1 WITER

EENEREEMXAATHARETENBEHHEE, XMERBALETE (Vou) FENTRRANGHEE
%mﬁ (Vo) HIPRME, it , LR £0.5V (1V) HEST B E] +1.8V (3.6V), NBRIZEE +2.5V BB LLER LR

8.2.2 FMMRiItHE
R AKX 3MAORX 4 KRBERMAKXB[EENILE :

AV — VOUT
Vin A3)
S N
-0.5 (4)

BEMRERRE , FAE R 3 R NE, BTHARBREAZRZRANER , ALER NA FEERTRIBEE
HE, LEZBREEAR T ZHFTERITZER. FENGHE | ABESR (T ARBLI ) HENBREK
A EFERNBRERAR, NEMER (BMBRG ) ERNESD  BEEERRN, HRHIERAN R A 10kQ , XE
BREN Re EANEN 36kQ, XEERBY 2K 5 BEN

R, ®)

RN © 2016, Texas Instruments Incorporated 19
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BANA (#ETRN)
8.2.3 NAML

8.3 RERHI

15

0.5

Voltage (V)
o

-0.5

-1.5

— Input

—— Output

\

\

\V/

Time

28. IRHARIARR A MF H

HEWIEBFESH , REFERHFEFEAREHESHTR, BUXNZRTRNREEN G EZRERKSR

EME T EME -1 RCIEIKRER , &0 B 29 TR,

Vour _

Re
=(1+= | |—————
Re J\T+5sR,C,

VIN

——0 Vour

1
398 = 21R,C,

29. BRREIEK R

20

WX © 2016, Texas Instruments Incorporated
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RERE| ETR)

NRFEESHRE , FESIMR[UEKEE. N THAES , AIEA Sallen-Key JEKER , 18 30 HAiR. 7 THKRE
RESGR , AASBNHFALARERBFMRE LN\ TF. FEFX—HENAESHBAREIEE,

C1
I
il
R,=R,=R
. . C,=C,=C
! 2 Q = Peaking factor
Vin o— AN, AN (Butterworth Q = 0.707)
P
-3~ 2nRC
RF

30. WRIKE Sallen-Key IS

9 EFRMXEN

RE TLV354x RFITLAFE 2.5V & 5.5V (+1.25V & +2.75V ) WEHEBERNEZET , EEFEBRBETER 2.7V £
5.5V (#1.35V E +2.75V ) ; ZRHEARMKER T —40°C E +125°C WRETHE, HAHEMHEENSKITELE
THBEEREENTEmMERIEEL,

CAUTION
BREBERY 7.5V RSN BRFERKABRST, (FSRLNRAMEERSE ) o

 0.1pF BSHEERFETHFESIMMEL , TENSRFERIXSHENBFERENIRIREDIRE, BXZHKERHR
HRENESZHAER  FSHRBEEN,

9.1 ®WAF ESD ®R#

TLV354x RHIEFTESIM LERE T RNIPEFEKE (ESD) R EEK. ERAANGHSIMNERLT , XRPEE
AEEEERANESRIIMENS R -RE, RESFTNLYRAFTEERTIIHRREHIN 10mA |, X ESD &R
ZIREG R BB AN A AT ERT, 31 SR T G R 2B Bk A A B8 PR 35 75 0 B 48 3K 3h Y A A Ui SR BR 1l A
ABFR. RINMEHS A MMARRAARHNRRE  EXREHBNNAS , ZRBFELARSZERE KENHEH
B R EEESEMEE AR MEUE,

loverLoAD
10-mA max
—>

VIN

31. mABERREP

MR © 2016, Texas Instruments Incorporated 21
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10 ®hE

10.1 mREN

NTRABHNRESTHRE , NEARFNENRILIZR (PCB) mFAE , B :

« BREUBYSIMDEBFSIMUARESERASREARLIBR, BEEMHSKBAREAEDN BB KA
nER , TRDBERE,

- ES BRI N BERE ESR 0.1uF BEZRBRR  NEMBEREBFESRMF. M v+ FiE
HhiRE B AN ERRERRERA TR BIR MANR L RREREEBFNEEARREMS AR,

« HHEENELDNBFHs EMBEERRELNSERNRENHSGEZZ2—. Z/& PCB PEEN—EBHZRE
TIMERERR., EEREHTHRANBEEE TN (EM) RFERE FRN B i RS L1 3 T8
BE | EREEEMER,

« NTROBFERS  BFUAAELRUTRZERRIMHEEL, NMRXEELTREFIERS | ILBRE
KERRFNELEEHEILFITRIEFES,

. gklp‘f_[ﬁé)ﬂﬁﬂ’ﬂﬁlﬁﬁ)g%ﬁﬁ%%ﬁ% Hik Re M Rg BIERMAA , AESKARER/NFELS (N 32 F
FIT7R ) o

- RUBEHEMAEL. 112 HAELRBRPEBBNBL .

o EREXBELBABERERNBEEENFTH IHTEZRDHNLELETR LS T ERRER.

10.2 #wRETRH

Vour

Place components
Run the input traces  close to the device and
as far away from  to each other to reduce
the supply lines parasitic errors. Vs+
as possible. Re :
\ | N/C
e it sl [ D
! ' —— L
| GND : V+ L 2 : | | T O GND
: | [
: ¢ -————————1 OUTPUT }
| |
: N/C Use a low-ESR, ceramic
| bypass capacitor.
|
|
Use a low-ESR, VOUT
ceramic bypass Ground (GND) plane on another layer.
capacitor.

32. EMEENZERARBERT B

22 iRk © 2016, Texas Instruments Incorporated
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11 2RI SRS 7 Fr

111 RS SC

11.1.1 MR

ffH TLV354x 234FR), TIHEFER LTS3 0. BRAERINER, 750X 2L seR 4 m] A www.ti.com T #.

o (IBHBMCAZBNH FHY (SBOA02).

o  (HAITHEIFELS#) (XLHi4gwS: SLYWO038) .

11.2 FAREER:

§1 BT P G . RIS R AR SRS . SCRF S AR, TR, DL HRAE RE B S i R R B

F 1. B
2 F= i 30 ¥R 506% FR A T B AR XRFAIALIX
TLV3541 15 o Ak 15 o Ak 15 o Ak 15 o Ak 1 il Ak
TLV3542 15 o Ak 15 o Ak 15 o Ak 15 o Ak 1 Fili Ak
TLV3544 15 o Ak 15 o Ak 15 s Ak 15 s Ak 1 il Ak

11.3 WO BE Hrid n

WY T @ SN, E VTN ti.com LRI OO, S A D ARREER (Alert me) VM E, BIWTEHEE
WIS B S 7 s B BRERNEAE R, 5B EFE BT X & BT il .

11.4 X EE

THEEEREME T HXBRNIEE, SENRNETHENEERBERREM, XERNBZHATHER TI BAME ,
HEF—ERB TIHONS ; FSR TIH (EAXFK

TIE2E™ & HX TI 9 TEIFXT T/EID (E2E) # X, W XWSZEBENETREHE IRFZENME, &
e2eticom A | BAILLZAREIE, AR, AEERHAERTIEM—ERHEBIFEREE,

RitxEFE TISFERIIXKEF THPEREEREHYN E2E 015, RIIFXFIEURBRIFNERRER.

115 Ftr

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

116 FrE R E

KR E A HMRMAE ESD /Y. FEEEREIR, NS SR RERE B0 ECE T SR, BB MOS I 32 # iRt
‘Y’\ o
11.7 Glossary

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

7-Jul-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 ©)
@ ©)

TLV3541IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17MD
TLV3541IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17MD
TLV3541IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17MD
TLV3541IDBVRG4 Last Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17MD

Time Buy

TLV3541IDBVRG4.A Last Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17MD
Time Buy

TLV3541IDBVRG4.B Last Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17MD
Time Buy

TLV3541I1DBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17MD
TLV3541IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17MD

TLV3541IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TL3541

TLV3541IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TL3541

TLV3541IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TL3541

TLV3542IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 18TE

| NIPDAUAG
TLV3542IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 18TE
TLV3542IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 18TE
| NIPDAUAG
TLV3542IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 18TE
TLV3542IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TL3542
TLV3542IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TL3542
TLV3542IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TL3542
TLV3544IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TLV3544A
TLV3544IDR.B Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TLV3544A
TLV3544IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TLV
3544
TLV3544IPWR.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TLV
3544

@ status: For more details on status, see our product life cycle.
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https://www.ti.com/product/TLV3541/part-details/TLV3541IDBVR
https://www.ti.com/product/TLV3541/part-details/TLV3541IDBVT
https://www.ti.com/product/TLV3541/part-details/TLV3541IDR
https://www.ti.com/product/TLV3542/part-details/TLV3542IDGKR
https://www.ti.com/product/TLV3542/part-details/TLV3542IDGKT
https://www.ti.com/product/TLV3542/part-details/TLV3542IDR
https://www.ti.com/product/TLV3544/part-details/TLV3544IDR
https://www.ti.com/product/TLV3544/part-details/TLV3544IPWR
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 TLV3544 :

o Automotive : TLV3544-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. 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.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.
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)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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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www.ti.com




EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

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
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear 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 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX
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NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. 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 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
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[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
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SOLDER MASK DETAILS

4214825/C 02/2019

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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE
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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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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/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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