Ordering & i Design & S rt & NI I
E quraﬁtr;/ng gigmﬁtaﬂon d:\ila?gpment E tr;ipr)lri)r?g %%%I@(
i TEXAS TLV9161, TLV9162, TLV9164
INSTRUMENTS ZHCSN60D - NOVEMBER 2021 - REVISED MARCH 2024
TLV916x 16V, 11MHz. ZhEB|EAm AN RKFEEE
{5 s BIBUOK AR
1 Ryt 3 i

© RKRHEIE © £210pV
o RKIHHEIEF ;- £0.25pV/°C
o fKMEFS : 1kHz B 6.8nV/ VY Hz |, SR 4.2nV/ Y
Hz
o LA - 110dB
o RfRE I £10pA
o BEHSR G
o CRFZ B E B EL AR N
= THROK 2R I 22 43 i N de e T I LR AL
- KIS THTF IR A, wl AR LR g
o EAEYE T 1MMHz GBW |, FAAIE 25 R E
s mEEIEZE  33V/ps
o RERSHA  FHOCEE 2.4mA
o TEHVEHLE : £1.35V & 8V, 2.7V £ 16V

TLV916x %751 ( TLV9161. TLV9162 Al TLVO164 ) £
16V @ HIE HBOR A R4 X AT ) B
W RERIAC TR RS | AR RLBI U N L IR T
(# AR £210pV ) . (RIRE (M RN
+0.25uV/°C ) AL & (( 1kHz WA 6.8nV/ ¥ Hz |
10kHz iy 4.2nV/ v Hz ) .

TLVO16x HA i 2R, 6l an s g i 22 4 F LB
NHLEEE . A B (273mA) il B2 % (33V/
us) , A& —E R IE A M S RIS HROR RS, EH T
Fh TSN o

TLV916x iz FOK#: R K /N2 (f5lan X2QFN
FTWSON ) DL K brifEdt2E (511 SOT-23. SOIC Al
TSSOP) , % TAEREVEREIN - 40°C £ 125°C.

* 5EKM EMIRR 148 #EER
BRSO bibic g i BERRFE
2 mﬁﬁ DCK ( SC70,5) 2.00mm x 2.10mm
TLV9161 FLIE
. ?ﬂkfﬁmﬂl%@é % Q}E DBV ( SOT-23 , 5) 2.90mm x 2.80mm
. %E%Eﬁﬁﬁlﬁ%;;%%;ﬁ TLV9161S FAIHIE | KT DBV (SOT-23, 6) 2.90mm x 2.80mm
AN —
TR 2 15 4 D(sOIC,8) 4.90mm x 6.00mm
- N DDF ( SOT-23 , 8) 2.90mm x 2.80mm
I 7 [] g
Er E jj/f}tﬁ E%J TLV9162 K TE PW ( TSSOP, 8) 3.00mm x 6.40mm
fe U AR A B 8 A )
DGK ( VSSOP , 8) 3.00mm x 4.90mm
DSG (WSON, 8) 2.00mm x 2.00mm
TLV9162S RUWIE | Kl RUG ( X2QFN , 10) 1.50mm x 2.00mm
D (SOIC, 14) 8.65mm x 6.00mm
TLV9164 U3 i
PW ( TSSOP , 14) 5.00mm x 6.40mm

(1) AXREMER , ST 10
(2)  HERS (K x %) NEAME , FESETIH (WEH ) .

. TLVO16x
Vshun( Rshun( +
] o

V,
[ o 1

System
Load

System
Load

= GND

Low-Side Current Sense High-Side Current Sense

75 B PRI B2 A HH BT TLVO16x

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
English Data Sheet: SBOSA68


https://www.ti.com/solution/professional-microphones-wireless-systems
https://www.ti.com/solution/data-acquisition-daq
https://www.ti.com/applications/industrial/test-measurement/overview.html
https://www.ti.com/applications/industrial/factory-automation/overview.html
https://www.ti.com/lit/sboa310
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com.cn/cn/lit/pdf/ZHCSN60
https://www.ti.com.cn/product/cn/TLV9161?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TLV9161?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TLV9161?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TLV9161?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOSA68

13 TEXAS
TLV9161, TLV9162, TLV9164 INSTRUMENTS
ZHCSN60D - NOVEMBER 2021 - REVISED MARCH 2024 www.ti.com.cn
A2
T HFEE et 1 8.4 BAEIBERETR oo 26
2 B s 1 T ZRFIEEI ..o, 28
B BB ettt eeenenes 1 AR =0 S 28
BN T 1 - TR 3 7.2 HLBIRT T oo, 28
B B ettt ettt nenn 7 7.3 HLE A DEIE I o 30
5 LI B R BT E A oo 7 T AT ST oo 30
B2 ESD ZEZ oottt ettt VAR X 7551w = 5 < SRRSO 33
LRI = 1Y S Ty < SO 7 B B I A e 33
5.4 HETE BB APEBEIE B e 8 8.2 R ST et 33
5.5 AU IE B TP BB B e 8 8.3 USRI T I 33
5.6 DUIEIE 21 AP BEAZ B e 8 8.4 S IR e 33
BT FBREEE oottt 9 85 T ettt ettt 33
5.8 HLIUAENE e 12 8.6 B I s 33
6 FEZHBE BT .o 19 8.7 R e 34
B MEIR .o 19 9 Revision History.............ccocooiiiiiiiiie e, 34
8.2 THAETTHER oot 19 10 HUME. FERIAITIAG R oo 35
B3 EPEBEI oo 20

2 HERXFIRIF

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TLV9161 TLV9162 TLV9164

English Data Sheet: SBOSA68


https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com.cn/cn/lit/pdf/ZHCSN60
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN60D&partnum=TLV9161
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com/lit/pdf/SBOSA68

13 TEXAS

INSTRUMENTS TLV9161, TLV9162, TLV9164
www.ti.com.cn ZHCSN60OD - NOVEMBER 2021 - REVISED MARCH 2024
4 5| EMINEE

f() ) f() )
OUT: 1 sjw IN+: 1 5:V+
-] -]
IN+: 3 4 : IN- IN—: 3 4 :om
\_ J \_ J
Not to scale Not to scale
& 4-1. TLV9161 DBV 33 & 4-2. TLV9161 DCK #3%
5 5| SOT-23 5 5| SC70
(TR ) ( TRULE )
R 41. 5| JIThAE : TLVI161
5]
o )
LR SOT-23 SC70 b5
IN+ 3 1 I [ERiEE PN
IN - 4 3 | L DN
ouT 1 4 0 o
V+ 5 5 — 1 (&&E) B
V- 2 2 — (%) IR
)
O
outr (] 1 6 |_] v+
v- (] 2 5 |__] sHDN
«N [ ] 3 4[] -~
Not to scale
& 4-3. TLV9161S DBV Ff3
6 5|l SOT-23
(LA )
* 4-2. 5|JThEE : TLVI161S
El): |
o Y
& W5 W
+IN 3 I [RIFR4A
~IN 4 I AN
ouT 1 0 o
SHDN 5 I K KT = BRBCKES , S = A BORRE
V+ 6 — IE (e ) IR
V- 2 — B (B ) YR

Copyright © 2024 Texas Instruments Incorporated

HERXFIRIF 3

Product Folder Links: TLV9161 TLV9162 TLV9164

English Data Sheet: SBOSA68


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com.cn/cn/lit/pdf/ZHCSN60
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN60D&partnum=TLV9161
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com/lit/pdf/SBOSA68

TLV9161, TLV9162, TLV9164

ZHCSN60D - NOVEMBER 2021 - REVISED MARCH 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

-
O
outt | 1
N- [ ] 2
N+ | 3
v- [ ] 4
.
Not to scale

~\

Juut

J

ouT2

IN2—

IN2+

El 4-4. TLV9162 D. DDF. PW f1 DGK #%%

OuT1

IN1—

IN1+

4 )
@)
BE |—___\|8 e
- |
B I I r
2 7 ouT2
—— : Thermal |~
[ T15, Pad :6';_ IN2—
— | —
[ " la LR
\ J
Not to scale

Product Folder Links: TLV9161 TLV9162 TLV9164

8 5] SOIC. SOT-23. TSSOP f VSSOP A BEBIMRESERE V- HREZEEL , WS 6.3.10.
(TRHLE ) & 4-5. TLV9162 DSG 35(A)
8 5/ WSON (i H ShE RS )
( THULA )
3 4-3. 5IIThEE : TLV9162
Gl N

B &S "o b
IN1+ 3 I [FIFE4 , HEIE 1
IN1 - 2 I SR, HEIE 1
IN2+ 5 I [FIFE4 , HEIE 2
IN2 - 6 I SAHSA , JEiE 2
OUT1 1 o i, I 1
OouT2 7 ¢} it EIE 2
V+ 8 — 1E (fery ) IR
V- 4 — R ((RAIG)

4 FER VR 1% Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SBOSA68


https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com.cn/cn/lit/pdf/ZHCSN60
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN60D&partnum=TLV9161
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com/lit/pdf/SBOSA68

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TLV9161, TLV9162, TLV9164
ZHCSN60D - NOVEMBER 2021 - REVISED MARCH 2024

l
z
[ I E——
V- I IN1—
I |__I ]
°
| _ _ ]
SHDNA1 I 2 8| ouT1
sipN2 | I3 7 | w
| _ r= -——
IN2+ la | 6 ouT2
| _ ! L_
Not to scale
&
=z

&l 4-6. TLV9162S RUG #3

10 5|}l X2QFN
( TRALE )
x 4-4. 51T : TLV9162S
51
&K HE Vo "
IN1+ 10 | M | JEIE 1
IN1T - 9 | ARG, EIE 1
IN2+ 4 | FIARA | JEiE 2
IN2 - 5 I SRS , JEIE 2
ouT1 8 (6] L, JEIE 1
ouT2 6 0 W, i 2
SHDN ) | M B 1 ARHOE = HOCBBR I ; BT = MORBAR . AXE G
B, W5 76.3.11.
SHDN2 3 K, B 2 RAE = ORISR A BT = ORISR . XA
B, iEZH 176.3.11.
V+ 7 — iE () I
V- 1 — B (R ) AR

Copyright © 2024 Texas Instruments Incorporated

HERXFIRIF 5

Product Folder Links: TLV9161 TLV9162 TLV9164

English Data Sheet: SBOSA68


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com.cn/cn/lit/pdf/ZHCSN60
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN60D&partnum=TLV9161
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com/lit/pdf/SBOSA68

TLV9161, TLV9162, TLV9164

ZHCSN60D - NOVEMBER 2021 - REVISED MARCH 2024

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

e \
O
outt [ 1 14 | ] outs
N- [ ] 2 13 ] INa-
Nt+ (| 3 12 [ ] iNas
ve (] 4 1 [ v-
N2+ [ | s 10 ] N3+
N- (| s 9 ] N3
our2 (| 7 8 |_] ours
. J
Not to scale
& 4-7. TLV9164 D 1 PW $f3
14 5[ SOIC 1 TSSOP
( TRRLE )
& 4-5. 51 HIThREE : TLV9164
Gl
110 FiRg
LK S
IN1+ 3 | SN | JEIE 1
IN1 - 2 | SAHFAN | i 1
IN2+ 5 | AN | i 2
IN2 - 6 | AR | #iE 2
IN3+ 10 | FAHSN | i 3
IN3 - 9 | ARSI, EiE 3
IN4+ 12 | FAHSN | HIiE 4
IN4 - 13 | SABFIN | il 4
ouT1 1 o) f, EE 1
OouT2 7 o) i, aiE 2
OuT3 o) fd , @E 3
ouT4 14 (0] iH, EIE 4
v+ 4 — | () g
V- 11 — | (AR ) IR
6 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TLV9161 TLV9162 TLV9164

English Data Sheet: SBOSA68


https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com.cn/cn/lit/pdf/ZHCSN60
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN60D&partnum=TLV9161
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com/lit/pdf/SBOSA68

13 TEXAS
INSTRUMENTS TLV9161, TLV9162, TLV9164
www.ti.com.cn ZHCSN60OD - NOVEMBER 2021 - REVISED MARCH 2024

5 Fi%
5.1 Z4a% i NAIEE
A TAEMIEEETEEANAE (BRIESEHY ) O

B/ME BAfE| B
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PRI V- V+
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g, Ty 150 °C
AR, Terg -65 150 °C
(1) GnSRAEEH 207 iR A HE (8 T 5 H e R L NI4T 88 0 , T26] 2438 ok AVESRIR . X e FUR B T2 T H BRI 25 A 1 . g
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V(Esp) el &l - — — \
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5.3 BWIEIT &M
{E TAEMRIR EE U A AS ( BRAESS A UL )
B/ME TR Hpr
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\4 LA e 5 V- V+ \Y;
A SR 51 B L F e TR N L ( TBOR AR AR A ) (V-)1.1 V+ \Y
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Ta HE T -40 125 °C
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5.4 BRI FHAMERER

TLV9161. TLV9161S
= DBV DCK
AdLAEfEAR) (SOT-23) (SC70) A
5 5| 6 3 5 5|
RoJa 25 BRI 185.4 166.9 198.1 °C/W
R yc(top) GEEHISE (TR ) 83.9 83.9 94.1 °CIW
Rous 46 %5 L PR AR A PR 52.5 471 453 °CIW
byt 25 TR 25 254 25.9 16.9 °C/W
LTS 45 %5 i R BURFAIE S 4L 52.1 47.0 45.0 °CIW
R0 yc(oot) SEEASE (JRHR ) #H AiEH AiEH AN °C/W
(1) AXRHERMERTRINE 2GR | SR LF R IC HLERIEGETE 7 N FM .
5.5 XURIE 2R MRS B
TLV9162. TLV9162S
i D DDF DGK DSG PW RUG
AdAefbn (SOIC) (SOT-23) (VSSOP) (WSON) (TSSOP) (X2QFN) B
8 S 8 5 8 5l 8 SIH 8 5| 10 51|
RoJa EE S 131.0 149.6 174.2 74.8 183.4 131.7 °C/W
R0 yc(top) SEE AT (TRED ) FABH 73.0 85.3 65.9 93.6 72.4 52.9 °CIW
RoJs 25 2 o R IR 745 68.6 95.9 42.1 114.0 62.0 °C/W
byt 2E 5 TR 55 25.0 7.9 1.0 3.8 12.1 1.1 °CIW
byp 452 I SRR AE B3 73.8 68.4 94.4 41.9 12.3 61.8 °CIW
R ¢ uc(bot) AN (JRHS ) ANiEH ANiEH ANiEH 17.0 ANiEH ANi&EH °C/W
(1) BXRWIBAMRRIERNTEZEE |, S F-FEANIC HLEHMERETT R BT
5.6 DU 85 P R R
TLV9164
_ D PW
Adhesi ) (soic) (TSSOP) A
14 54 14 5|}
Roa 4 BRI 99.0 118.8 °C/W
R0 yc(top) ZEE BT (TR ) FABH 55.1 47.0 °C/IW
Rous 257 L IR 54.8 61.9 °CIW
YT 4 BT IES 5L 16.7 55 °CIW
L) 45 % R BURFIE S8 54.4 61.3 °CIW
R yc(boy) GEEHNTE (R ) S Ridk A °*CIW
(1) AXHIBRERINE 2GR | SR EEMEA IC HLEHPEGETT b N FM .
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5.7 AN

fEVg=(V+) - (V-)=27V £ 16V (£1.35V £ +8V ) . To=25°C. R_=10kQ ( #H:E Vg/2 ) . Vo =Vs/2 H Vour =
Vs/2 ZME TS (BRIES AV ) -

¥ \ WREHE | mME amE B[ s
RABRE
+0.21 +1
Vos LN S Vem=V- mV
‘ ™ Ta =-40°C & 125°C 1.2
dVos/dT TN SR 1A i R Vem =V - Ta =-40°C & 125°C +0.25 pv/c
TLV9161 , TLV9162 , Vom = +0.45 +2
V-, Vg=5V % 16V Ta = -40°C % 125°C +0.45 +3
TLV9162SIRUGR , Vom = +0.45 2.8
V-, Vg =5V & 16V(1 Ta = -40°C & 125°C +0.45 +3.1
PSRR N P 5 L A Y
KA TLVO164 , Voy=V - , Vg = +0.45 +2.2
5V % 16V Ta = -40°C % 125°C +0.45 +3.8
TLV9161 , TLV9162 ,
TLVO164 , Vo=V - ,Vg= |Tp=-40°C % 125°C +2 12
2.7V % 16V()
B EIE R 2 0.4 uviv
AN RE B
Is N\ B HLI +10 pA
los 0N SR AR +10 pA
W
2.7 l—lep
En EIPNGEE f=0.1Hz & 10Hz
0.49 UVRMs
N i = Ttz 08 V/ v Hz
e F Mgt 5 n z
N il R f = 10kHz 12
iN BN LD e B f=1kHz 55 fA/ v Hz
b NS A
Vem LR L G v-) (V+) \%
Vs =16V, V- <Vgy < (V+)
85 110
- 2V ( PMOS %)
Vs=5V, V- <Vey<(V+)
- 2V (PMOS % )™M & %
" Vg =27V, V- <Vey < (V+) . .
CMRR A S CM = dB
SEREII "o ( PMOS 3 ) Ta =-40°C % 125°C 90
Vg =27V E 16V, (V+) - 78
1V < Vem < V+ ( NMOS 31 )
(1\\//") T 2V<Vem<(V4) - 21 5-6
LN IEE
Zp L4y 100] 9 M || pF
Zicm Jepgt 61 TQ || pF
FEERIY R
Vg=16V,Vey=Vs/2, 120 136
(V-)+0.1V < Vg < (V+) -
0.1V Ta =-40°C & 125°C 136
Vg=5V,Vem=Vs/2, 104 125
AoL TFER IR 25 (V-)+0.1V < Vg < (V+) - dB
o 0.4v(D © Tp=-40°C % 125°C 125
Vg=27V,Vem=Vs/2, 90 105
(V-)+0.1V < Vg < (V+) -
0.1v(D Ta =-40°C & 125°C 105
Bk Ll
GBW 1257w 11 \ MHz
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5.7 &,

St (82)

fEVg=(V+) - (V-)=27V £ 16V (£1.35V £ +8V ) . To=25°C. R_=10kQ ( #H#:% Vg/2 ) . Vowm = Vs/2 H Vour =
Vs/2 ZME T (BRAES AV ) -

ZH WA B/ME il BORE Hfr
SR JisEE Vg=16V, G=+1, Vgrgp = 10V, C_ = 20pF®) 33 Vius
K )9 0.1% , Vs = 16V, Vgrep = 10V, G = +1 , C = 20pF 0.70
K59 0.1% , Vg = 16V, Verep = 2V, G = +1 , C = 20pF 0.22
's L) il N 0.01% , Vg = 16V , Verep =10V, G=+1, C_ = 089 us
20pF
K519 0.01% , Vg = 16V, Vrep = 2V, G = +1 , C = 20pF 0.42
AR FE G=+1,R_=10kQ, C, = 20pF 64 B
ok B 5 1] VN * M35 > Vg 120 ns
Vs=16V , Vo =3Vrus , G=1, f= 1kHz 0.00005%
126 dB
THD+N B I + MRS Vg =10V, Vo=3Vrus, G=1,f=1kHz , R, = 1280 0'0032;/; =
0.00032%
Vg =10V, Vo=04Vrys, G=1, f= 1kHz , R_ = 320 o =
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5.7 BN (42)
TE Vg = (V4) = (V-)=27V & 16V (£1.35V % +8V ) . To=25°C. R_=10kQ (%% Vg/2 ) « Vow = Ve/2 H Vour =
V/2 A F IS (BRAESA UMY ) .

SN WREH | mME s BxE]
Eora)
Vg =16V , R = &# 6
Vg =16V, R_ = 10kQ 25 60
AP AL IR | 1E S Vs =16V, Ry =2k0 8 00 v
121 IR A B Vg=27V, R =%# 0.5
Vg=27V, R =10k 5 20
Vg=27V, R =2kQ 20 50
Isc SR HLR £73 mA
CLoap M BRI BN i 20 & 5-33 pF
Zo FE % H BT lo =0A 1% 4 [ 5-30 Q
B
24 28
TLV9162 , TLV9164 , Io = OA
| SO i s Ta =-40°C £ 125°C 284 =
Q BT RS FTIL 248 202
TLV9161 , I = 0A
Ta = -40°C & 125°C 2.98
KRBT
laso BARABAOBELR Vs =27V E 16V, PIARAREHA , SHDN=V - +2V 36 45 WA
ZsHDN RIS BT Vg =27V £ 16V, JBUKAHZEH 10| 2 GQ || pF
v WS EPRE RS (B | TE IR G, SHDN 5] L R KT oK RIME |, {2/ Vo)+ 1V v
" KEHEEA ) FaST Ve '
v PRSP RE S (B | XA RERAKE , SHDN 5] U B iZ /T B/NSIHE |, 5 (V-)+ v
- KEsHE A ) KTHET V- 0.2V
ton ﬁg%gmﬁ‘”ﬂ (AKIT |y =18V, G=+1, Voy=Ve2 , R = 10k (EHZ V- ) 5 us
torr TR s R B ) (2) V=48V, G=+1, Voy=Vs/2 , R = 10kQ (M E V-) 3 Hs
SHDN &1 i A i & g | Vs = 2.7V % 16V, (V+) = SHDN = (V- ) + 0.9V 500 .
ot n
(BEAGIA) Vg=27VE 16V, (V-)<SHDN < (V-)+0.7V 400
(1) AR E
(2)  ZERIBIN (tope) AR FHEA] (ton) 2 FEIEMNZ SHDN 51 IS S 50% B 4 Hi i Rk B B4 ME 1 10% (25 ) 8090% (B ) i’z
Vi) 8 s T [ o
(3) WHRTITMELEE , HSRE 5-15.
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5.8 fuAlkHt
fE Ta=25°C, Vs =48V, Vem = Vs/2 , Rioap = 10k Q B ( BRAES A3 )
45 T T T T T T 1 30 T T T T 1
40
25
35
< 30 < 20
g g
= 25 c
s &
o 15 10
10
5
5 _I |
0 ! 0 [ 1=
-675 -525 -375 -225 -75 75 225 375 525 675 01 02 03 04 05 06 07 08 09
Offset Voltage (uV) Offset Voltage Drift (uV/°C)
Ta = 25°C i} 74 ANTRCRHRHI 4L 74 DBORER I/
B 5-1. RiE B EA =4 B 5-2. SRR EBS S
500 2000
1600
1200
> >
2 2
(o] [}
& &
g S
3 3
e} o
-1200
-1600
-500 -2000
40 20 O 20 40 60 80 100 120 140 40 20 O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vem =V - Vem = V+
KEH 74 AT H SRH 74 ANBORA B
B 5-3. KA ESEERRXA K 5-4. R R SEERKRR
2000 2000
1600 1600
1200 1200
< 800 a— < 800
=2 =2
o 400 o 400 =
4 == & —
s o g
> >
‘g’j -400 é -400
S -800 S -800
-1200 t_— -1200
-1600 ] -1600
-2000 -2000
8 -7 6 5-43-2-10123 4526 78 4 45 5 5.5 6 6.5 7 7.5 8
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta=25°C Ta=25°C
KEH 74 ANTIOR B KB 74 ANTBOE B
& 5-5. RIA R HILE R E KGR K 5-6. R ESILREBERFPRR (IHXE )
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5.8 JLAIRHE (52)

fE Ta=25°C, Vg =48V, Vom = Vs/2 , Rioap = 10k Q IFll7E ( BAE R AW )

PE WL N6
B 5-11. Rk 5 RIRRIFIR R

2000 2000
1600 1600
1200 1200
< 800 < 800
=2 =
o 400 o 400
& &
= 0 = 0
s s
B 400 g -400
& -800 & 800
-1200 -1200
-1600 -1600
-2000 -2000
8 -7 6 5-4-3-2-1012 3 456 7 4 4.5 5 5.5 6 6.5 7 7.5 8
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta=125°C Ta=125°C
KB 74 NBOKES A KB 74 NTEORE R
& 5-7. RIA A E GBI B E KGR K 5-8. R EGIMBERFRCR (IHXE )
2000 2000
1600 1600
1200 1200
< 800 < 800
2 =
© 400 o 400
& &
= 0 = 0
s s
g -400 g -400
& -800 & -800
-1200 -1200
-1600 -1600
-2000 -2000
8 -7 6 5-4-3-2-1012 3 456 7 8 4.5 5 5.5 6 6.5 7 7.5 8
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta =-40°C Ta =-40°C
KB 74 AT H KH T4 ANTBORZE R
& 5-9. R IR I B R ] I R B 5-10. KRR ESHEBERKRR ( TIRXER )
500 75
400 80
300 45
S 200 = g
2 —_— £ 30
% 100 —— —— 8
: o g
> S
% -100 = | 3 0
O -200 k=]
O -15
-300
-400 -30
-500 -45
01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 100 1k 10k 100k ™M 10M
Supply Voltage (V) Frequency (Hz)
Vem=V -

&l 5-12. PRI SR R ISR
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5.8 JLAIRHE (52)

fE Ta=25°C, Vg =48V, Vom = Vs/2 , Rioap = 10k Q IFll7E ( BAE R AW )

20

— IB'
15| — lg+
— los

10

-10

-15

Input Bias Current and Offset Current (pA)
o

-20

-8 -6 -4 -2 0 2 4 6 8
Common-Mode Voltage (V)

Input Bias Current and Offset Current (pA)

600

550 | — :B'

500 — Bt

450 los /

400

350

300 /

250

200

150 /

100 A
50
o -
-50

-100

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

B 5-13. IARE AR R SRR E KRR B 5-14. ARERR. AARRSEEEKRXR
50 V+
— SR+
45 —— SR- V+-1V
40 V+ -2V
& 35 S V+-3V
@ <
S 30 S Ve-4v
§ 25 :;f V4 -5V
5 20 3 V+-6v
T 8 vi-7v
10 V+-8V| . 40c
5 Vi-gv|— 25°C
125°C
0 V+- 10V
0 05 1 15 2 25 3 35 4 45 5 10 20 30 40 50 60 70 80 90 100
Input Step (V) Output Current (mA)
B 5-15. EEESHANKAHERKRR Vg =16V
B 5-16. #i i BUE BB St B (REHR ) FRRER
V- + 10V
V-
V-
S =
S V- o
& 8
g v E
3 v é
V
V-
-0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Output Current (mA) Output Current (mA)
Vg =16V Vg =5V
B 5-17. iyl U RIRIB S8 B i (MR ) MIBIRR &l 5-18. i LR IRIB S5 M Fs (LA ) FIBIRAR
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5.8 JLAIRHE (52)

fE Ta=25°C, Vg =48V, Vom = Vs/2 , Rioap = 10k Q IFll7E ( BAE R AW )

V- + 5V 120
105
V- +4V
9
S )
% V- +3V x 75
3 £ 60
z e
=} -
% V- +2V % 45
° 3
30
V-+1V
15
V- 0
0 10 20 30 40 50 60 70 80 90 100 1k 10k 100k M 10M
Output Current (mA) Frequency (Hz)
Vg =5V ] 5-20. CMRR il PSRR 5 F][{1< &
Kl 5-19. iyt B RIRIE S4 ) EB IR ( MEERIR ) HRIRAR
1000 1000 60
s s
S & S &
2 ) € 3
£ 100 kS £ 100 80 9
< & L &
S 5 s 5
B 100 £ B 5
Q Q
T 10 kol T 10 100 2,
s & s &
(0] ()
3 8 3 3
g w & | 2 E
s 1 < s 1 120 ¢
£ £ £ £
5 £ £ £
2 S 2 S
o 140 O o o
0.1 0.1 140
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vs =16V, Vecy =V - Vg=5V,Veu=V-
E 5-21. CMRR 5iEEFKX R Al 5-22. CMRR S5iREFKXR
1000 60 100 80
g s
s P 2 —~
< 3 | 2 )
2 100 80 2o g 10 100 2
e < © ¢
£ S 5 S
3 3 3 — L 3
> 10 100 4% .% 1 120 -%
% o [i4 14
g g | z
= = s S
5 1 120 ¢& @ 01 140 @
o = P
g g g g
g 1S s} o
8 8 o o
0.1 140 0.01 160
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vg=27V,Veu=V- & 5-24. PSRR SR EEN%R
&l 5-23. CMRR 5B HIKKF
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5.8 JLAIRHE (52)

fE Ta=25°C, Vg =48V, Vom = Vs/2 , Rioap = 10k Q IFll7E ( BAE R AW )

2 g 100
z
=
‘@
C
[
S o)
= ®
° 5
3 g 10
= 7]
£ 3
< ]
b4
[
[=2]
i)
1.5 §
=]
2 !
Time (1s/div) 10 100 1k 10k
Frequency (Hz)
& 5-25. 0.1Hz & 10Hz W7 Bl 5-26. i\ HUEEMR S S SR AR R
2.8 2.6
2.55
24 25
2.45
z < 24
E 2 E 235
k= € 23
£ 16 £ 225
3 3 22
12 € 215
% % 2.1
S 038 2 2.05
] ¢] 2
1.95 — Vs=2.7V
0.4 1.9 Vs=5V
1.85 — Vs=16V
0 1.8
01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 -40  -20 0 20 40 60 80 100 120 140
Supply Voltage (V) Temperature (°C)
Vem=V- Vem =V -
B 5-27. BAHBRS BIFHER X R Bl 5-28. HARRSEERMXR
145 1000
— Vg=27V
140 — Vg=5V =
Vg =16V =
135 g 100
) S
T 130 3
= B p— g
& 125 — =
[} 3 10
15} i=3
$ 120 8
g 115 g
-
110 — z 1
] (9]
——— o
105 [———= o
100 0.1
-40  -20 0 20 40 60 80 100 120 140 100 1k 10k 100k ™ 10M
Temperature (°C) Frequency (Hz)
& 5-29. FFHF L EM 5REN KX R (dB) Bl 5-30. FFER4 H BESL S RIS R
16 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TLV9161 TLV9162 TLV9164
English Data Sheet: SBOSA68


https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com.cn/cn/lit/pdf/ZHCSN60
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN60D&partnum=TLV9161
https://www.ti.com.cn/product/cn/tlv9161?qgpn=tlv9161
https://www.ti.com.cn/product/cn/tlv9162?qgpn=tlv9162
https://www.ti.com.cn/product/cn/tlv9164?qgpn=tlv9164
https://www.ti.com/lit/pdf/SBOSA68

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TLV9161, TLV9162, TLV9164
ZHCSN60D - NOVEMBER 2021 - REVISED MARCH 2024

5.8 SLAUKF

M (%)

fE Ta=25°C, Vg =48V, Vom = Vs/2 , Rioap = 10k Q IFll7E ( BAE R AW )

70 70
— Riso = 0Q, Overshoot (+)
80 0| — Riso = 0, Overshoot (-)
Riso = 50Q, Overshoot (+)
— Riso = 5092, Overshoot (-)
50 50
5 40 5 40
2 2
é’ 30 g 30
o o
20 20
— Riso = 0Q, Overshoot (+)
10 — Riso = 0Q, Overshoot (-) 10
Riso = 502, Overshoot (+)
— Riso = 5092, Overshoot (-
0 0
0 80 160 240 320 400 480 560 0 80 160 240 320 400 480 560
Capacitive Load (pF) Capacitive Load (pF)
20mVp, Hiriik , G = -1 20mVy, i , G = +1
K 5-31. MESTHEFERRERIRE & 5-32. MESEMESAMEAREINRER
70 20
— Input
65 — Output
60
10
~ 55 -
= S
£ 50 E
S 4 g o
§ 40 g
& 35 <
-10
30
25
20 -20
0 20 40 60 80 100 120 140 160 180 200 220 Time (2 ps/div)
Capacitive Load (pF)
G=+1 CL=20pF , G=1, 20mV,, Mgk
K 5-33. MM S FEARAMRR &l 5-34. /ME S BRI B
20 4
— Input — Input
— Output 3 — Output
10 V 2
3 g
- [0}
= 3
-10 -2
-3
-20 -4
Time (2 ps/div) Time (2 ps/div)
CL=20pF , G=-1, 20mV,, Krikm 5 CL=20pF , G=1, 5V, Krikniis
B 5-35. /M5 S HERmI R & 5-36. K5 S HrERmI B
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5.8 JLAIRHE (52)

fE Ta=25°C, Vg =48V, Vom = Vs/2 , Rioap = 10k Q IFll7E ( BAE R AW )

4 20
— Input — Vs=16V
3 < Output — Vs=2.7V
o 16
2
S 1 —
< S 12
2o 3
= 5
E 4 o 8
<
-2
4
-3
4 0
Time (2 ps/div) 100 1k 10k 100k ™ 10M 100M
Frequency (Hz)
CL=20pF , G =-1, 5V, HHERIj Fl 5-38. B H R SRR
Bl 5-37. RA5 SHIERW R
-60 120
-70 110
-80 100
-90 90
8 -100 T 80
5 - T 70
% 110 %
o -120 60
S w
-130 50
-140 40
-150 30
-160 20
100 1k 10k 100k M 10M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
Kl 5-39. IBIERE SHERKIKR &l 5-40. EMIRR ( R FIRHHILL ) SHER IR A
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6 E403t e
6.1 MEiR

TLV916x %41 ( TLV9161. TLV9162 il TLVO164 ) J2& 16V i iz Bk 2% 241,
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( $LE N £0.25uV/°C ) 1 11MHz 7 5%

TLVO16x H A U s IR K 2 0 AL N R VO . S HR (273mA). HEIEZ (33V/ us) Ity
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6.3 REMEULEA
6.3.1 E A LRI HL %

TLVO16x i FH 45 5 B4 il A\ SR AARH B A OR3P AR I oK, (BAERR S IR T U0 REdR Ak nT S s A IR . WT R
10 o PR R S B R M RO ] 6-1 T TR IR N AR R T S, Bl TSR BT, X EIANES
REAMFEESER I IH] , W01&] 6-2 s TR s g, XSRS R A NG 5 00 R E AT IR R E
R FEHA LGN, AR E I ] K

V+ V+
Vine —T— Vins T '
Vour Vour
16V TLV916x ~0.7V
Vin- J— Vin l *
) V- ) . V—
TLV916x Provides Full 16-V Conventional Input Protection
Differential Input Range Limits Differential Input Range
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! 1 L T G |
! = - } I } VIN
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AAVAY, A 4 T \ * ANV O O |
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| T, |"T f
I — v | — VIN+
— o o Y o -8V
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

& 6-2. HXIHE R E &R E H R

TLVO16x F I HBORA K LR AR 2, ARSI NGOG 5 R A BGER MFER A, 246 7 KRR &
BHPLZ A RES , ARG M T 2EIE. ot RmANH . TLVO16x fevFi KZ 73R (185 MRS IR
FATRIAH 51 Z T8 A L ) il 16V, A %A R IE A P A LAt s BAT DU R S A5 S R, Bt
BARRERG ; AREZER , WS TN BRF M LHFZ L #5195 Zis F A 7%
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TLVO16x K & i L L T30 (EMI) JEVR SR /D o265 W %« TR &8 FBLUE 55 A B0 o F (1) 1o 255 B o BRI 45
FHRUE A0 EMI B0 o I o B B3 R AT st EMI FLEE ; TLVO16x 32 35 T X e 5 b dh his it . 7 M1 X 7%
(TI) E&FF R HAE 10MHz £ 6GHz ¥ i % A Vi [ Py AE A I & AN &AL Ia O 2s BiI E  ThRE . 1K 6-3 S 1%
TLVO16x HAT IR L K. 22 6-1 FH T AESZFr N A TLVO16x 764 WAF E % FH EMIRR IN+ {H. &5
KA EMI #0#) FER FAR 5 618 T 5isFOR 88 55K EMIRR TEfE £/ | %3R5 AT 7 www.ti.com EF#.
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A 6-3. EMIRR i
& 6-1. TLV9161 FEAHXSHE T EMIRR IN+
Lk N F B3 i EMIRR IN+
400MHz BT k. B LR REHE. SR FiE. BE (UHF) RH 50.0dB
RESEIE (S D LRRLELS . S BTk 1. . . Wi
900MHz %g%%ﬁ:{}_ﬁéﬁ (GSM) R, TLZkmilfs. S, GPS ( &M rlik 1.6GHz ) . GSM. Aix#3) 56.3dB
1.8GHz GSM M. MBI, . TEM L BB (1GHz % 2GHz ) 65.6dB
2 4GHz 802.11b. 802.11g. 802.11n. E?@‘ MAFEEAE. Tk, BFEAFIEST (ISM) T4, WART 70.0dB
' LHUBEMIE., S JE (2GHz % 4GHz )
3.6GHz T BENL. MBEM S, TR, BahilfE. S M 78.9dB
5GHz 802.11a. 802.11n. Mz @ ST/, #IHE. KM ILEEIT. C W (4GHz % 8GHz ) 91.0dB
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6.3.3 TR

FEATTROR 28 B A BRI RE# 2> S BN BRI ( 45908 ) ThaE. X —I N A #. TLVI16x M 4axt % K45 iR AN

150°C. i i S ARG E . TLVO16x BATIE AR ThaE | W B AGE R . ORI DI BE ) TAF B2
e WAL F AR, JRAEIR R 170°C IS¢ IS SO A8 far 3K 3h . 1 6-4 JEom 1 TLVO162 IR A7l , %
e FAONHLTIRE (0.627W) T2 R R F R AR ARl , PIANEEHRBAHSIE , mHh—MEER AR
R ARETHERY] , MBI 60°C I, SMFE45IRIAH] 175°C. i, SEPras 2 5% Al i SRSk k2
Pz gl . K 6-4 BoR T EBREL IR IIRIAT Jy. EIER TAEHIWE , sfhse gt ds , Hitdmtiy 5V.
1A BES AR T Eo I A AR R A SO s i e RN R PTIRES |, IR B Ry Red R S R .
W RAR IAAFAE S BOS RIDFERPRDL | BOREHR AL RIS ARG Z 18R, B340 #ams 2 1k, EEE , &
PERE AT RE 2 P ir it ds e Al PCB Al R B A IRK 25 BBl ] TSSOP (8) B3 #vkfE .

One channel has load 5 5V
Consider Iq of two channels >O
16V Ta=60°C
T Pp =0.627W
\Y
l B,a = 183.4°C/W 0

T, = 183.4°C/W x 0.627W + 60°C (|
T, =175°C (expected) |

TLV9162 S
— —

+
lour =50 mA +
v RL 5V
IN 100Q _
5V

& 6-4. L HAREY

Temperature

6.3.4 At BTz e

TLVO16x HA%HH 4 , ReieIRahh A7, JF Bl R A E S | ST LB M E |, TS E X
B ERE S TN 28 AT I SR BOK 3R 3R B RS VE TR BE 7T 5 1S B I 6-5 M1A] 6-6. FERfE UK A& T K A e
IBATIY , BB, WREE ISR BB IC E . AR 1 e A ) DR

70 70

— Riso = 0Q, Overshoot (+)
60 | — Riso = 09, Overshoot (-) 60
Riso = 509, Overshoot (+)
(

— Riso = 509, Overshoot

50 50
g g
3 40 3 40
@ @

s 30 5 30
3 3
20 20

— Riso = 092, Overshoot (+)

10 10 — Riso = 092, Overshoot (-)
Riso = 50Q, Overshoot (+)

— Riso = 509, Overshoot (-)

0 0
0 80 160 240 320 400 480 560 0 80 160 240 320 400 480 560
Capacitive Load (pF) Capacitive Load (pF)
Bl 6-5. /M5 Bt SR M MR HMER (20mV,, #1 | B 6-6. M SIS AMRRZ HKEE (20mV,, B
HETER , G=+1) HEER , G=-1)

N T AE A S NG B P RS AN SR B e ), SRR Y P A R AN LR Riso SRIR R AR IR BIRE S , W
6-7 R . BLEPHE T B IREY | I RFFALENE U BRI RS . B, W R A S AR HOF
B, Mg A — A g, AT R H 3 51N 28 DR 22 JR S S M 428 . SIARKIRES Riso / Ry HIEEE
FRIELE , FEAR A L B RIS AT e A TSR TLVO16x AR IE & 1 125 L2t 45 . MOSFET #lf
e SR sl 25 A LB B i KB A S5 S o 1B 6-7 H T B LR SR B S LB ES Riso RASE BRI M . Riso
B T RGUNITIAE RS, DT RERE i R B AR AL AR B R 2 1A TLVO16x 145 2R
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Vout
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+

Cload
Vin _VS i

& 6-7. i TLV9161 ¥ B A A IRIKE)

6.3.5 JLA L R YE

TLVO16x &K 16V MIFLB|FU NI RO |, A A SR R 29/ YRS, 65y M IR B AN N
VHIERN P yHIE ZE A NI SEILR , Wk 6-8 Fm . M A ESEUT IEFL , J8H M (V+) - 1V BIEHJER , NPN
BHEAT . %N B R B KL (V4) - 2V I, PBIEXT A TR . HEE e X B/ | J8E N (V+)
- 2V E (V+) - 1V XA AR ERAE T SRS . s X IR0 T A M A KRS . FXEpN , 5%
ZIXIEANEITHEE , PSRR. CMRR. ZRiFHE. HE. BEEF THD MERe T gee N .

K 5-5 TEPEAN M R T LR SRRSO\ R RO 7 TH] P L A [X 4

B I [ A PMOS/NMOS XA HAEH B ZAE R | TES I AL LT IA T )5 50 K75 N FME

V+

IN+ NMOS]
IC. J—

NMOS

& 6-8. FLBIHIALK
6.3.6 XAHMRY"

TLV916x FIAA WA S AR TIRE . M A IR Eh 2 A MO E I, 1R 28 SRS # & B
B S o IXAPIE DUAE [RIAH FE B Hh e B I, A A IS 23 I 5 58 B H Y L, S 0 e 1 B AR X Y R
P L. TLVO16x 2 s B A IZ S HORAS ; Bk, EEE i R E BB . BRI IMRMAE S A
SEALSFL ; M, Bt BRGEE A R . AR RENEZER | WS WAL LA IAR N 55
T A T o

6.3.7 ST #;

Bk N O 23 1) 347 I8 FBOR S K 2 iR 8277 (EOS) (e 771K 1) o 3 6 o] 3L ) B A5 AE T3 AR , R
It 20 S R IR 5 B 2 R e L. X AN IR 5] B Th BE R — S D RE B AT i U 1) o 3 Al i T AR 2 5
BN Ry 5 FL R R E 0 PR BB . R, XSS BRI A B A B L EOE (ESD) fRIPINRE , IR AL 2 AT AN
R P R LR AN 2 AN ESD HAFHIRA
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RS 74> T 1Z3E A ESD Wi ML 5 iRt N A H M RBME S F . K 6-9 Box T TLVI16x &K
ESD Hi#% ( LXK IR ) « ESD {247 B ik b N NN 5] A1 122 51 4% vl o] Py 4% o 2 e () B0 S0 — W
B, Hrh RS RS B YR ESD BT (IS FEBUKAR I N AETR Ay ) AR . AR HLE A FE B AR R AR A
TRETIRE

TVS
Re
A — i
[
T +Vs l
e
Vop

—> Power-Supply
ESD Cell

TVS

] 6-9. 5 LAY s B N FAE S SE 3 N #B ESD FaLB%

ESD HFHrsEmt A AR a4 , BIEAEH = (Bt , 1kV , 100ns ) , 1] EOS HAFHF L AR | H R B ( Bl
50V, 100ms ) . ESD & Wit T H SN ESD /{7 ( RI/EZS /R3] PCB Lz B dids . Wl A7
Bt ). £ ESD Ff+ , ESD {551k ESD Tt R E A IBL UL ES (510 ESD HIEEM ) . ESD Wi %
YR B E— A 2 2 RIKF .

RAEXFAT AN T BBAIAMEY R 2 D ER , (B R BB NS , WS SECERAMBIR . A f L0 H| 28
(TVS) ] TR IE L N ESD S44 A KT ESD WU HE B8 T SR PR o A FHE 4 i BRI HEBELAN TVS AR )
T H 234 ESD R KB 1k EOS 44,

6.3.8 iIHKE

HEERE ) E SO IS FTBOR A3 WM TR BN 2 VIR ZS P 5 B 18] 22440t P o T e N P B e 1 2
TR e TAE H R | 38 SBOR S 1% 2 F ENLRIIX o SRR NI XS, 4 HH #8408 vl 7R b s 804 75 )
[A] IR [B] BUZ AR o 2 FAT BACIR [P B ZR MR RAS I, SRAF TR AR E I I SR Al AT et . BRI, Sl 38m) (R AR iR
AR A5 T I B S I ) 5 4 [ PR R . TLVO16x IR 3k S BT 1) K294 120ns.

6.3.9 SRR 5710

BN S H 20 ORES SRR SR s e, DAREBETH AR M i . th T L ZHoR M & i fE EAF AR H AR
Z5t, PIULBORES AR RS A5 BARMEAA AR — e IR 2 , B AnTBOR S8 AN R s o T 22 008 AR “ 1
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7 ( “RPIEHRZR” ) BRI AT, BIAE A THE I A B B MELBUROE RS, B BTN Bt R] AR

FH A SRR 5 e AR GE I BRAR 22 14

0.00002% 0.00312% 0.13185% 2.145%, 13.59%'34.13%' 34.13%' 13.59%\2.145% 0.13185% 0.00312% 0.00002%

O'O'O'O'lO'lO'IO'l(J'lO'O'O'O'
[ P R

u-60 u-50 u-4o0 u-30 u-20 p-o U u+o U+20 u+30 u+40 u+50 u+60

Kl 6-10. A S5
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Kl 6-10 B7n 7 — ANt , Hord p 80 mu 2 AAHEESME |, 1 o 5L sigma & RG AR ZE . X TR X
Fh AT ARG |, AT AT AT 28440 KA =5 2 — (68.26%) #sFHIEVE A T HMEMIAMEES 1 o W (Mp - o
Flu+ o),

WRYE BARKUNE |, T R R — 3R A R E s A RN 75 ARs . AR — B2 BB, R
MRS A G AR PIME (Blinig st 9e ) , A SARME ST PIME (u). SR, WORBUS KT EA S 3L %
(Bl AR ), A MRS TEMEI L MrdERZE (u + o) , XA RE SO HER RS LR

fa5 0] DM F 2 B R 1 ST 28 4 v AN RS A DURE R 5 B, 6T TLVO16x , HLAY fdi N SR B {E A 210uV
LT TLVO16x #5F47 68.2% HIZEH#AHE - 210uV & 210pV KL HHIE. 7€ 4 o (2840uV) %&1F
T, A 99.9937% #SE A /NT +840uV HIRIF L |, XERE SRR 0.0063% 7 T X ERIEZ 4, 4T
15,873 NERIEA 1 A28 % PR .

FE e/ ME B A S I H BAE R th TIHRE |, B IS RE R a5 R A= AR R A ER . Bildn, TLV916x &5
£ 25°C A PRSI 1mV , REXMHZHTRA 50 (L4008 170 HASEHRA 1 A8, XA ek
WEFEA) B TS WAEP RSB R R KT AmV T 230

X T e IME BB S B E R, AT RO BT SE 1 o [ER N IRAEASIE] , JRE AT E R BT R ZE 15 L
TR, Bl , 6 o EMATRASLr2 1 KRAL , ZMERATTRE | I T DAER—A> 58 OR 57 25 (8] 1L Tk
BT ARG, AERXMIELT , TLVO16x 77 dh R IR HL R I ERCA SOMEMERME |, BRYE & THF 1 Kk T
0.25pV/°C M RUE , FTUATHR VR IR 1) 6 0 (HZ0N 1.5uV/°Ce ERIMIIRGAAT T it , ATBLEH
AR RAG THEEANTRLE VR A AR R IR TR F T A PR R I B 14 5 /) (B B3 KA

SR, BEE IR HERS |, T2 AN A s SO MR AP B AR HE R 22, R AR S IME B A SR 45 T
B, B T RE TSRO TERE . o5 BRI R e TS SR RIPEBE -

6.3.10 TSN ERBYR A BB

TLV916x FFKFH B A 4 AR 1) WSON-8 (DSG) 4%, TEL BN , (8 H T A&V A % 52 3%
MIREL . BR, SAEAHA A R GA R BB, BORVR S AUEE R V - BRI R . AR BCRVR RS
B V- 2 b, SN TCERIESS A RITERE .

6.3.11 ¢l

TLVO16xS #fFRA — s Z KW 5 1 (SHDN) |, 5| BT 28 FIE SO S |, TR H B T IRDIFEr L. 78
ZAEAT |, I8 BHOCEE I IRV AR 400 36uA. SHDN 5l Iy & s A 2, IX B 2 SHDN 51 IIH A
A ROZ A R AT 2 5 HERIR . 2 SHDN 51 A A ROZ R AP, TBOR 84508

SHDN 5| U2 SO (9 S IR U S E . SRR I BUE AL T 800mV (SRR ) Zcdy , HLASKE HEIR B 32
WAt . TFRBIE R E TR , IR R TF R . N T i IR R AR AT O, ROl A RO2 RS 5 K
) SHDN 5|, HRIZ#HARHEFEIENT V- MV - +02V ZHEMHEE. FR0EERBEFRENT V- +1.1V
A V+ Z AR . ST 5] R B A4 T hr i LA | RANIRS) | T o A BE A 2 [ A7 HoRE 5B PR s o 2 4 A Y
PRIk, 225 FBCRAS , SHDN 5 BN OR824 B A ah = A o2 AR AT ZEAERTBORE: , SHDN 51 Bl 24
W =A RO . SHDN 51l E R vr s KUy V4. I Ve 28538 8301

SHDN 515 & BHHT CMOS it N\ o I 38 SBOK 38 A XU I 18 SBOK 35 30 256 1) & A I G 1) 2 Bz ) 1), i g
I 38 RO A% B 2R P R R R o 0 T A AR, SRR T R T ORI B AR 8 AL AR A Rt
M F . RWTRI SRR R IRy Sus ; 25N Ay 3us. ZEHINY , Syt 2O BESTIRE . B,
TLVO16xS R I asFHEMS FIAF il UK As 2 2 F] 2 Bn] i FE 08 2 JBOK A8 -SRI IA] (topr) HUOR T I8 1T
B S 8 FL LRI I I 38 I O~ TR DR AE AR E B ORI [A] A ORI ((Z5H ) R, TR EDR R E ) 10k Q Nk E]
V- o WERAE A FEIE DL A TLVO16XS |, T A2 (1 S I v 1) 2 52 25 384 0

6.4 FFThRAE S

TLV916x EA fp— et |, Al 76 By i 5 KT 2.7V (21.35V) I TAFE. TLVO16x HIf K HLJE HEE AN 16V
(x8V).
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PACKAGE OPTION ADDENDUM

1-Feb-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 ©)
@ )
TLV9161IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 T61DB
TLV9161IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T61DB
TLV9161IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 T
TLV9161IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 T
TLV9161SIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 T91SD
TLV9161SIDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T91SD
TLV9162IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ICF
TLV9162IDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ICF
TLV9162IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2IVT
TLV9162IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2IVT
TLV9162IDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162D
TLV9162IDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162D
TLV9162IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2HZH
TLV9162IDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2HZH
TLV9162IPWR Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162P
TLV9162IPWR.A Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162P
TLV9162SIRUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INA
TLV9162SIRUGR.A Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INA
TLV9164IDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9164D
TLV9164IDR.A Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9164D
TLV9164IPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 T9164PW
TLV9164IPWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9164PW

@ 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 Tl RoHS Statement for additional information and value definition.
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https://www.ti.com/product/TLV9161/part-details/TLV9161IDBVR
https://www.ti.com/product/TLV9161/part-details/TLV9161IDCKR
https://www.ti.com/product/TLV9161/part-details/TLV9161SIDBVR
https://www.ti.com/product/TLV9162/part-details/TLV9162IDDFR
https://www.ti.com/product/TLV9162/part-details/TLV9162IDGKR
https://www.ti.com/product/TLV9162/part-details/TLV9162IDR
https://www.ti.com/product/TLV9162/part-details/TLV9162IDSGR
https://www.ti.com/product/TLV9162/part-details/TLV9162IPWR
https://www.ti.com/product/TLV9162/part-details/TLV9162SIRUGR
https://www.ti.com/product/TLV9164/part-details/TLV9164IDR
https://www.ti.com/product/TLV9164/part-details/TLV9164IPWR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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INSTRUMENTS

www.ti.com 1-Feb-2026

® | 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 TlI'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 TI 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 TLV9161, TLV9162, TLV9164 :

o Automotive : TLV9161-Q1, TLV9162-Q1, TLV9164-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/tlv9161-q1.html
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http://focus.ti.com/docs/prod/folders/print/tlv9164-q1.html
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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
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLV9161IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV9161IDCKR SC70 DCK 5 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
TLV9161SIDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV9162IDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLV9162IDGKR VSSOP DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
TLV9162IDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV9162IDSGR WSON DSG 8 3000 180.0 8.4 23 2.3 115 | 40 8.0 Q2
TLVI162IPWR TSSOP PW 8 3000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TLV9162SIRUGR X2QFN RUG 10 3000 180.0 8.4 175 | 225 | 0.55 4.0 8.0 Q1
TLV9164IDR SoIC D 14 3000 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLV9164IPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 11-Oct-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV9161IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV9161IDCKR SC70 DCK 5 3000 180.0 180.0 18.0
TLV9161SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
TLV9162IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV9162IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
TLV9162IDR SoIC D 8 3000 353.0 353.0 32.0
TLV9162IDSGR WSON DSG 8 3000 210.0 185.0 35.0
TLV9162IPWR TSSOP PW 8 3000 353.0 353.0 32.0
TLV9162SIRUGR X2QFN RUG 10 3000 210.0 185.0 35.0
TLV9164IDR SoIC D 14 3000 353.0 353.0 32.0
TLV9164IPWR TSSOP PW 14 3000 356.0 356.0 35.0
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

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

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

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

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
NOTES:

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.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




DDFOO08A

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

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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

4222047/E 07/2024

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

7. 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
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 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.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

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

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

NOTES:

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(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

4214840/G 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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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

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

4214840/G 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.

INSTRUMENTS
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A

INSTRUMENTS
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

NOTES:

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. 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.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/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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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

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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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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, variation AA.
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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.

i3 Texas
INSTRUMENTS
www.ti.com



EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

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
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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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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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

e —

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.
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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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GENERIC PACKAGE VIEW
RUG 10 X2QFN - 0.4 mm max height

1.5x 2, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4231768/A
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MECHANICAL DATA

RUG (R—PQFP—N10)

PLASTIC QUAD FLATPACK

Pin 1 Index Area

040
0,34

v
w] ©

0,00
Seating Height

Seating Plane

0,40

[ [ i [ A
L ‘ A
Pin 1 Identifier — | ‘ v
0,10 X 45° 04— - _ _ __ls
— ‘ gy 239
10 =
9 8 ! 7 6
LR o 030
0,35 0.20
005 10X
WGE e & 0,10 M[c[A[B]
, 0,05 M| ¢

Bottom View

4208528-3/B 04/2008

NOTES: All linear dimensions are in millimeters.

QFN (Quad Flatpack No-Lead) package

Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

configuration.

This package complies to JEDEC MO-288 variation X2EFD.
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LAND PATTERN

RUG (R—PQFP—N10)

Example Board Layout Example Stencil Design
(Note E)
- 235 | 2,30 —— |

0,58 2X
End Leads

1,50 1,50
ﬂ 0.50 0,50
0,63 2X

Note D
T T T Ena Leads [ ‘T»
‘ | | | |
H J ﬁg .

_ _ 0,35 2X
E End lLeads 1,80 075 - -

M—>J4{

0,30 2X End Leads

—

M
H*
"

3 B3
%4

’/ \\4\{\\» ! T I 058 8X Al Side Leads T T ! T I 0,53 8X All Side Leads
Hpiig J—+ Wi

0,25 8X All Side Leads —» 4

N
0,25 4X S'dé&ﬁs—q/ }# »‘ }« 0,30 4X Corner Leads

4210299-3/A 06/09

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,127 mm (5 mils). Al linear dimensions are in millimeters.

F. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.
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