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HRER
BaRE0 BIEH B HERFE
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5.1 Xt RNBUEE
FE ARG O B Py s ( BRaE A ) ()
B/ME BAE| Bfr
HUIRHUE , Vs = (V+) - (V-) 0 20 Y
FeAsi ) (V-)-05 (V+)+0.5 \Y
B 5 HNG EOrHE® Vg+0.2 Y,
H® -10 10 mA
KW 51 i V- V+
6 Y Ji @) g
TARFREGRIE |, Ta -55 150 °C
iR, Ty 150 °C
WAFIRIE | Terg 65 150 °C

(1) WORAEHE N X R A T IR RAUE B OB AT 80, W8 s Uk AR . X
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59, WA IR B NIE B XE TP IR E R ZINEAT . RN [0 B FR T 2 WS 7 A AL 26 ( B xT SR BUE

FA) T, T RESZIR SRR AT SE MR A .
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(3)  HASINH R A IR o TR IR AL 0.5V AR S , FER /fﬁISE%’f 10mA B E 1K,
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B LU
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) AR (HBM) |, 454 ANSI/ESDA/JEDEC JS-001 #RifE(™M) +2000
V(esp) G &GEN — — \Y
LB EIR (CDM) |, 774 ANSI/ESDA/JEDEC JS-002 #51f:(@) +1500
TLV9162-Q1 1 TLV9164-Q1
) NARBCEAER (HBM) |, ANSI/ESDA/JEDEC JS-001 #7#E(™M +2500
V(Esp) NN \Y;
7o HL g EAF R (CDM) ANSI/ESDA/JEDEC JS-002 #5#E®? +1500
(1) JEDEC 44 JEP155 #5111 : 500V HBM I e ZE k7 1E ESD #HIAR T 24k,
(2) JEDEC 44 JEP157 481 : 250V CDM I GEf AR ESD #5iFR T 2242k,
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5.4 BB F RS R

TLV9161-Q1
_ DBV DCK
FdkreaR() (SOT-23) (C70) XA
5 5| 5 S B
Roua SE IR 189.3 202.4 °C/W
R0 yc(top) SEE AT (IS ) FABH 86.8 111.6 °C/IW
Rous 25 2% WL AR FABH 55.9 51.6 °C/W
byt SE B THRRHES 4 23.6 25.8 °C/W
LT 45 2 BB IE S AL 55.5 51.4 °C/W
R0 yc(oot) ZEE AT (R ) #ABH o3& il A “CIW
(1) AXRBERIBRMELZEE B0 FEFHAIC B 24754 BT
5.5 XUEE SRR RMEREE B
TLV9162-Q1
_ D PW DGK
il (SOIC) (TSSOP) (VSSOP) L8
8 5| 8 5|} 8 5|
Roua GEE IR 130.8 159.1 173.9 °CIW
R0 yc(top) SEEAMTE (T ) #ARE 74.0 67.9 65.7 °C/W
Ross 7% LA 743 98.1 95.6 “CIW
byt 2 5 TR A2 5 25.8 9.1 10.9 *CIW
LT 25 5 L IR S 5 73.5 96.7 941 °C/W
R0 ycbot) AT (JRED ) AR AEH AiEH AiEH °C/IW
(1) BXRFIERIGROEZEL | S0 L2 IC FEEHT PR FM
MY Bl 2
5.6 MIRIBE R HHAMEREE R
TLV9164-Q1
_ D PW
Adthes (soic) (TSSOP) A
14 51 14 5|
Roua SE B IRETHH 94.9 120.0 °C/W
R0 c(top) SEEAMT (THHS ) #PH 51.1 50.4 °C/W
Rous CE N i) 51.4 63.1 °CIW
b7 4E B THRHIES 5L 15.3 8.1 °C/IW
LTS 4 %5 L PR BRURRAE S 5 51.0 62.5 °C/W
R ¢ uc(bot) s R A TE () B A& H NI A °C/W

(1) AXRWIERIRRNEZAEL , WS FFAFIC EEHIE BT
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5.7 A4S
Vg=(V+) - (V-)=27VE 16V (+1.35V £ +8V ) , T4 =25°C , R = 10kQ EHZE Vg/2 , Vom = Vs/2 B. Vout = Vs/2 , 1%

EHE BN
5K WREH | B0 R Bkl B
KRIFHBE
+0.21 +1.03
\Y LIPNC ST N Vem =V - mV
s " ™ Ta = -40°C % 125°C +1.2
dVos/dT BN VR e L Vem =V - Ta = -40°C % 125°C +0.25 pv/c
TLV9161-Q1 , TLV9162-Q1 , Vy =
V-, Vg=5V % 16V £0.45 *2
TLV9161-Q1. TLV9162-Q1 D Fl DGK #f
3% Ta = -40°C & 125°C +0.45 3
Vem=V- , Vs =5V % 16V
HN R S FIEIANE | TLVO162-Q1 PW %
PSRR E: = 4p° . + + RV
= Vou=V - . Vo= 5V & 16V Ta = -40°C % 125°C +0.45 +3.8
TLVO164-Q1, Vew=V - , Vg =5V & 045 2.2
16V Tp = -40°C % 125°C +0.45 +3.8
TLV9161-Q1 , TLV9162-Q1 , TLV9164- o Rk
Q1 V=V - . Ve = 2.7V % 16v(1) Tp = -40°C & 125°C +2 +12
I IE R 0.4 uviv
BN RE R
Is A N\ B IR +10 pA
los N R +10 pA
oy
2.7 Llep
En AN LR f=0.1Hz & 10Hz
0.49 UVRus
o i f= 1kHz 6.8 7
e i\ PR P nV/ v Hz
N ' T f= 10kHz 42
iN LPNGERL ki g f=1kHz 55 fA/ v Hz
E PN A |
Vewm L Y vV-) (V+) \Y
Vs =16V, V- <Vgy < (V4) - 2V
85 110
( PMOS # )
Vs=5V, V- <Vgy<(V+) - 2V
( PMOS xf ) (M & %8
CMRR SR Vs =27V, V- <Vgy < (V4) - 2V T = -40°C % 125°C % dB
( PMOS #f )
Vs =27V % 16V, (V4) - 1V < Vey < 78
V+ ( NMOS #f )
(V4) = 2V <Vem < (V+) - 1V #Z K 56
LN IEE
Zp Z5y 100 9 MQ || pF
Zicm Fis 611 TQ || pF
FFEH
Vs =16V, Vou = Vs/2 , 120 136
(V=)+0.4V <V <(V#) - 0.1V T = -40°C % 125°C 136
) i Vg=5V,Veu=Vs/2, 104 125
A FRHE 1 25 dB
o JEARBIER (V=) +0.4V < Vo < (v+) - 0.1V Ta=-40°C % 125°C 125
Vg=27V,Vem=Vs/2, 90 105
(V=) +0.1V < Vo < (V+) - 0.1V Ta = -40°C & 125°C 105
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5.7 HAFE (452)

Vg=(V+) - (V-)=2.7V % 16V (£1.35V & +8V ) , Ta=25°C , R, = 10kQ 4% Vg/2 , Ve = Vs/2 H Vour = Ve/2 , B
ERAH .

X \ Wkt | ®mME  mmE Bkl W
SR BL
GBW W A AR 11 MHz
SR Eig% Vg=16V , G=+1, Vgrgp = 10V , C_ = 20pF@ 33 Vius
FREIL%) 0.1% , Vg = 16V, Vgrep = 10V, G = +1 , C_ = 20pF 0.70
FREIL%) 0.1% , Vg =16V, Vgrep =2V, G = +1, C_ = 20pF 0.22
ts e I [f) - us
FEEEIEF] 0.01% , Vg = 16V, Vgrep = 10V, G =+1, C, = 20pF 0.89
FEEILF) 0.01% , Vg =16V, Vgrgp =2V, G = +1, C_ = 20pF 0.42
AL G=+1,R_=10kQ , C_ = 20pF 64 °
T HR ST (8] Viy x #23 > Vg 120 ns
Vg =16V, Vg = 3V, G=1,f=1kH 0.00005%
= Vo= . G=1,f=1kHz
° © RS 126 dB
0.0032%
THD+N BRI + Vs=10V,Vo=3Vgrws, G=1,f=1kHz , R =1280Q % =
Vg =10V, Vg = 0.4V G=1,f=1kHz , R =320 0.00032%
= Vo =0. . G=1,f=1kHz R =
S o RMS L 110 dB
B
Vg =16V , R, = F# 6
Vg =16V, R_ = 10kQ 25 60
AR T MLV I LR A 92 | TE 9 Vs =16V, R =2k0 85 s00p
i R R Vg=27V, R =58 05
Vg =27V, R = 10kQ 5 20
Vs =27V, R_=2kQ 20 50
Isc S L +73 mA
CLoap VR IR B HEZ A 5-33 pF
Zo T IR 4 HH LT lo = 0A iEZ A 5-30 Q
EEJR
2.4 2.8
TLV9162-Q1 , TLV9164-Q1 , Io = 0A -
| RV Ta =-40°C % 125°C 2.84 R
A 5 1) A FELAL m
Q AR i 248 292
TLV9161-Q1 , o = 0A
Ta =-40°C % 125°C 2.98
(1) AR E
(2) HAXEZELR , ESHE 515,
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5.8 SLAVREE

TE To=25°C i}, Vg =48V , Vem = Vs/2 , Rioap = 10k Q ( BRAESE UL )

45 T T T T T T 1 30 T T T T 1
40
25
35
~ 30 ~ 20
S 3
c 25 c
§ v
S 20 3
Q. Q.
[e] [e]
o 15 a 10
10
5
5
0 ! — 0 I !
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 MUK B4 AL 74 AN JBCRAR 4T
Kl 5-1. RIEBEF A5 B 5-2. RiAREEBSAR
500 2000
400 1600
300 1200
g 200 g 800
% 100 % 402
s ¢ z
3 -100 f g 400
17} @
8 200 S -800
-300 -1200
-400 -1600
-500 -2000
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 B0 100 120 140
Temperature (°C) Temperature (°C)
Vem =V - Vem = V+
R 74 AR RE 74 MRRBIAR
M 5-3. RS SEEFNHR B 5-4. RWAESREFNRE
2000 2000
1600 1600
1200 1200
S 800 e S 800
! =
© 400 © 400 —
) = =) = n
Il A _— o] —— —
g 0 g 0
> >
T -400 © -400
£ £
S -800 5 -800
-1200 t— -1200
-1600 — -1600
-2000 -2000
8-76-5-4-32-140122345¢67 8 4 45 5 55 6 65 7 75 8
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta=25°C Ta=25°C
R H 74 ANTBOK AR H SRH 74 ANTBORAR 8
K 5-5. SRk SILE R KRR R &l 5-6. RiABESHEBERBRR (TIHRXER )

10 ZEXXriRiE
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5.8 JLAIRHE (52)

TE To=25°C i}, Vg =48V , Vem = Vs/2 , Rioap = 10k Q ( BRAESE UL )

2000 2000
1600 1600
1200 1200
< 800 < 800
2 2
o 400 o 400
g g
= 0 = 0
S S
‘%‘ -400 ‘qw'j -400
& -800 & -800
-1200 -1200
-1600 -1600
-2000 -2000
876 -5-4-3-2-10123 456 7 8 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 AT I EHE KE 74 AT I EHE
& 5-7. Rif SR AR R & 5-8. RiFHESIBHERIKKXR (TIHRXE )
2000 2000
1600 1600
1200 1200
< 800 < 800
2 2
o 400 o 400
g g
= 0 = 0
S S
g -400 g -400
& -800 & -800
-1200 -1200
-1600 -1600
-2000 -2000
8 -7654-3-2-1012 3 456 7 8 4 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 I HHE HKHE 74 DO
B 5-9. SKI H i S R R SR B B 5-10. KRR ESIHEEERPRR ( TIHRXE )
500 75
400 60 — G=-1
300 — G-t
—~ 45 G=11
S 200 3 G=101
e = G=1001
> 00 — £ a0
8 — o
P | S| |}
g -100 1 3 o
§ oo [ | ———— ; N\
300 O -15
-400 -30
-500
01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 -45
Supply Voltage (V) 100 1k 10k 100k 1M 10M
Frequency (Hz)
VCM =V-
KE 74 ANTEOE K1 HH
. 5-12. | HEPEE Z
511, SRR S BRI %R B 5-12. FPRMaE SRR IR
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5.8 JLAIRHE (52)

TE To=25°C i}, Vg =48V , Vem = Vs/2 , Rioap = 10k Q ( BRAESE UL )

Output Current (mA)
Vg =16V
B 5-17. f UEIRIE S5 B ( ERR ) FRRR

& 5-18. Hi UEBIB SR H AR (BRR ) FRSKR

20 __ 600
3 — lg S s50|— e
= 15| — :B+ % 500 :B+ I
9*:; 10 ad E 450 oS
o O 400
5 . L — 8 350 1
& — 5 300 /
ko] ©
2 0 2 250
s // £ 200 /A
5 /
g 5 = g 150 /
3 3 100 /
o 7
P -10 g 50
2 s g 0 BEE
3 g -50
= 20 = -100
8 6 4 2 0 2 4 6 8 40 20 0 20 40 60 80 100 120 140
Common-Mode Voltage (V) Temperature (°C)
N Pt ey
T T
] 5-13. S\ E R R O 5 L R K F 5-14. MARE T, KRBTSRI R R
50 V+
45 — ggf Vi -1V
40 V+ -2V
- 35 S V+-3V
3 Q -
S a0 § ve-av
% o5 f>j V4 -5V
o 2 Vi-6V
z 20 g "
Q2 O V+-7V
@ 15
10 V4 -8V — _40°C
Ve-9v |~ 25°C
5 125°C
V+-10V
0 0 10 20 30 40 50 60 70 80 90 100
0 05 1 15 2 25 3 35 4 45 5 Output Current (mA)
Input Step (V) Vg = 16V
K 5-15. 2R S5 AR B ER KRR , NV
Bl 5-16. #rih B EEE S B (BHRR ) FRRER
V- + 10V Ve
V- + 9V
V- + 8V Vi - 1V
S V-+7V s
S V-+8V S Vi-2v
s s
S V-+5V ;3
3 V-+4v 2 V+-3V
5 5
O V-+3V o)
V- + 2V Ve-av [ o0
V-+ 1V — 25°C
125°C
V- V4 -5V
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)
Vg =5V
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5.8 JLAIRHE (52)

fE Ta=25°C It , Vg =8V, Vom = Vs/2 , Rioap = 10kQ ( RIEBHHH )

V- + 5V 120
105
V- + 4V
— .90
= 3
% V- +3V c 75
$ 5
2 o 60
3 V-+2v <3
Qo
£ o
= o 45
° 3
V-+ 1V 30
15
V-
0 10 20 30 40 50 60 70 80 90 100 0 ]
Output Current (mA) 1k 10k 100k 1M 10M
Frequency (Hz
Vs = 5V quency (Hz)
_ & 5-20. CMRR 1 PSRR S35 ] 1< %
B 5-19. %y Hi B RSB IR S5 Fa IR ( BEFRIR ) HIRISR AR
1000 1000 60
3 3
e g0 2 2 2
£ 100 2 £ 100 80 2
< ¢ < ¢
c c
2 100 £ g 2
(] (]
& 10 2 & 10 100 2
s < S <
3 3 3 3
% 1 120 § EZ 1 120 §
c c
e | E :
3 g 3 g
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,VCM=V‘ VS=5V,VCM=V‘
& 5-21. CMRR 5REF M<K A 5-22. CMRR 5B [E]#% R
1000 60 100 80
s _ | s _
: 3 3 g
2 100 80 9 g 10 100 8
g © © ©
c o o o
2 8 S S
3 3 3 — L 3
S 10 100 .2 o 1 120 9
o [9) Q Q
o 4 14
3 @ > >
s 3 g g
T = =1 =
S 1 120 ¢ ? 01 140 @
£ g 5 g
g £ | 8 g
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)
_ M=l
Vg=2.7V,Vem=V- & 5-24. PSRR 5 E KRR
& 5-23. CMRR 5 F F 1< &
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5.8 JLAIRHE (52)

fE Ta=25°C It , Vg =8V, Vom = Vs/2 , Rioap = 10kQ ( RIEBHHH )

2 § 100
£
>
S
2
2
g D
S o
2 ®
P =
.S g’_ 10
: .
< S
pd
(0]
(=)
S
15 S
=
-2 g
Time (1s/div) 10 100 1k 10k
Frequency (Hz)
Kl 5-25. 0.1Hz = 10Hz 17 Bl 5-26. T\ FLERR S & SR ERR R
2.8 2.6
2.55
24 25
2.45
< < 24
E 2 E 235
= € 23
S 16 g 2.25 |-
e S e
-— c .
g 12 g 21
2 2 2.05
3 08 g 2
1.95 — Vs=2.7V
0.4 1.9 Vs=5V
1.85 — Vs=16V
0 1.8
0123456 7 8 910111213 14 15 16 0B 0 A A e 100 18010
Supply Voltage (V) emperature (°C)
Vem =V - Vem=V -
Bl 5-27. B i 5 IR R 6 R Bl 5-28. B SR EXR
145 1000
— Vg=2.7V
140 — Vg=5V &
Vg =16V =
135 3
—~ e 100
m (]
T 130 B
£ a
8§ s — £
Q 3 10
g 120 g
i O
c
§ 115 C é‘
110 = ] z 1
[ [9]
——”/ s
105 [——— o
100 0.1
-40  -20 0 20 40 60 80 100 120 140 100 1k 10k 100k M 10M
Temperature (°C) Frequency (Hz)
&l 5-29. FFFHEH B S5RER X R (dB) B 5-30. JTER4 H BEHL S I A IR R
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5.8 JLAURFE (42)
fE Ta=25°C It , Vg =8V, Vom = Vs/2 , Rioap = 10kQ ( RIEBHHH )
70 70
— Riso = 09, Overshoot (+)
60 60| — Riso = 0Q, Overshoot (-)
Riso = 5092, Overshoot (+)
— Riso = 509, Overshoot (-
50 50
® S
5 40 5 40
§ 30 § 30
(] (@]
20 20
— Riso = 0Q, Overshoot (+)
10 — Riso = 0Q, Overshoot (-) 10
Riso = 50Q, Overshoot (+)
— Riso = 50Q, Overshoot (-)
0 0
0 80 160 240 320 400 480 560 80 160 240 320 400 480 560
Capacitive Load (pF) Capacitive Load (pF)
20mVy, WiHER , G= -1 20mVyp YRR , G = +1
K 5-31. M S EF AR EBIR A B 5-32. M S ERERBRRIRA
70 20
— Input
65 —— Output
60
10
~ 55 _
E’ >
£ 50 £
5 ©
= 4 S 0
2 0 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,, Ik
& 5-33. AR E S E AR KRR & 5-34. /ME S B BRI B
20 4
— Input — Input
— Output 3 — Output
10 2
3 S
= [
3 0 20
2 2
E £
-10 -2
-3
-20 -4
Time (2 ps/div) Time (2 ps/div)
CL=20pF , G=-1, 20mVy, B B 1) 9L CL=20pF,G=1,5Vy i B T 87
& 5-35. ME S B BRI & 5-36. K55 HrERm B
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5.8 JLAIRHE (52)

TE To=25°C i}, Vg =48V , Vem = Vs/2 , Rioap = 10k Q ( BRAESE UL )

4 20
— Input — Vs=16V
3 —— Output — Vs=2.7V
I~
ki 16
2
S 1 —
< S 12
e H
Q. >
E 4 o 8
<
-2
N — 4
-3
-4 0
Time (2 ps/div) 100 1k 10k 100k ™ 10M 100M
Frequency (Hz)
CL=20pF , G =-1, 5V, Wi Pl 5-38. BRIl UK SHRIIIIX R
& 5-37. Kf5 S YRR
-60 120
-70 110
-80 100
-90 90
) —~
:; -100 % 80
g -110 £ 70
@ o
g 120 = 60
-130 50
-140 40
-150 30
-160 20
100 1k 10k 100k M 10M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
& 5-39. BEMRE SHME AKX R &l 5-40. EMIRR ( FEETHMHILL ) SR FKIXE
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6 E4NUt e
6.1 MR

TLV916x-Q1 %% ( TLV9161-Q1. TLV9162-Q1 1 TLV9164-Q1 ) »& 16V it FIR Eia HIUR % R4

KL B O B RS RAE RE , AR PLEIR A B . RR LS (SRRED £210pV ) | fIRIE TR
( HL7UE >y £0.25pV/°C ) A1 11MHz 7 i .

TLV916x-Q1 BB EZRHE |, Bl Z M ATEE . S EEER (273mA) FEEER (33V/us) , &K RG] 4
e BE IS HBOR 8%, & T 16V RGN .

b
6.2 TyRETHE K]
+
NCH Input
Stage
"
N 16-V o
Differential Slew Shutdown Gain Output
MUX-Friendly Boost Circuitry Stage
Front End
IN-
L {4+
PCH Input ~
Stage
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6.3 REMEULEA
6.3.1 N (R 5%

TLVO16x-Q1 A FHAS R 100\ S IR R R4 B 00 o, (LA RAS B Y R B T Sy A R
L I A5 R R P 6-1 e T B A A R R | {EL AR B | SO A
SR FURBERTIAEIR | A1 6-2 Fm o 6 TR0 28 B | S R A St R — 30471 4 B
B XA SEGA IR , TR

V+ V+
Vins —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

El 6-1. TLV916x-Q1 AR A RHIZ AR S

r———-—-—-—--—- |
I v.=8v R sv | s, Ron_mux \TC(D b @ @
| NV * ] O * A% O ’ O—
I _L | _L r—1----1 R 8V - » ~-7.3V

Crir Cs ‘ \
! 1 L T G |
! = - } I } VIN

| = =
: Vo1 ==8V Rppr -8V ! Sn+1,\ Ron_mux l @ } i T
AAVAY, A 4 T \ * ANV O O |
| Ty T |
CF“-T ‘ CS Idicvde transient } | VOUT
| T, |"T f
I — v | — VIN+
— o o Y o -8V
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

&l 6-2. HXIE B & A E H R

TLVO16x-Q1 R FIa FBOR A KM L M AR 280, A2 SNBSS R R BER MR E S 1a) , $24L 7 Ik
frm Py RARE ST, PIULARRE G T 2818 =T RBARNMH . TLVO16x-Q1 LV i KZE 70 121 (857K
KA SRR SO 5B B R ) weik 16V, (A iz as AR id & F A P Bas B0 T B PR i A\ A5 5 (82
b, IR RIER G ; AREZELE , ESW TV R TM XAHZH L/ a1 e F A4 .
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6.3.2 EMI #i%)

TLVO16x-Q1 1 FHAE L HE TP (EMI) JEU% T RERBFARTPLIR ( Wi e 4 (5 w5 & DL SR & B RLE S BE A2
TUA I e 2 P B AR ) P AR EMIE BN R A FE R B TR R T AR s EMI FLPLEE  TLV916x-Q1 T IR 2235 14
sz i, AN (T S HEATE 10MHz & 6GHz 5 A1k i [l P #Eaf I &= A0 Ak is B BUR S Pri i Re 11 . K&
6-3 JE/R 7% TLV916x-Q1 HATILMA IS B . 3 6-1 4L T TLVO16x-Q1 7ESZBr N i 2538 2 A k5 e Al

T EMIRR IN+ B . mH a9 EMI #id) e BRIk & A8 T 5B MOR SIS H) EMIRR PERE T, %4k
AIYE www.ti.com | R#E
120
110
100
90
T 80
= 70
Z 60
50
40
30
20
10M 100M 1G
Frequency (Hz)
A 6-3. EMIRR JUi&
% 6-1. TLV9161-Q1 ZEAHRINZE T ) EMIRR IN+
LIES Nz FEY B EMIRR IN+
400MHz BT k. B LR, REHE. SRR &, BEi (UHF) RH 50.0dB
KA 2[5 RE Y TG Sl B e Ak 1. N . RS
900MHz %g%zﬂﬁjﬁﬂf (GSM) R H . TLZkrmilfs. S GPS ( &M Ak 1.6GHz ) . GSM. fix#3) 56.3dB
1.8GHz GSM R H. MABahlfE., i, LEM L BB (1GHz £ 2GHz ) 65.6dB
2 4GHz 802.11b. 802.11g. 802.11n. Bluetooth®. A A#zhEE. Lok, FHAFIEEST (ISM) &M 70.0dB
RTLHEBEEM P, S WEL (2GHz £ 4GHz )
3.6GHz T ERL ., MAEEMSNT. LR, BalE. S 78.9dB
5GHz 802.11a. 802.11n. MA@ EM M. BahEE. KAEMIEIZIT. C BB (4GHz £ 8GHz ) 91.0dB
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6.3.3 ZfRH

FEATTEOR A5 I N B I AE#R & S EUN ML (4508 ) The. X — LB A A TLVI16x-Q1 4 xf i K45 i
150°C. Hf IR S BRaF. TLVO16x-Q1 BATIE ORI IhEE | RIvs/b B IGE BRI . 1% ORY DI RE A0 LA 5t
BUR ML PERIRIE |, IR EGEIL 170°C I SC A SO S KA. 18] 6-4 feor 1 TLV9162-Q1 [N 7R
B, ZEFE O IIRE (0.627W) T2/ A B B H #ve HoRplh , mANEIER R ARSI, mHh—/NEiE
HAMRKIWE. ROFERY, L3R 60°C i, SFLEAS] 175°C. At |, sehras 2 5% i th sk
WEE 744 . K 6-4 o 1 s Ry IR MAT 08, EIER TARMIR , S8 g ehds ikt oy
5V. HEMNTEAFEARTT m L A ERRR A, I AR o i N R BHPUIRES | s B Ry s H 4y &
B o W RARIAAAAE S EOL R IDFERIRDL , BOR SR AE GBS AR 2 10 3% 5, B2 abefa B2 1k . 357E
B, AMEREW RE S R T E A PCB A R it AR KZE . MoRGI{EH] TSSOP (8) = AyFAMEfE -

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

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

TLV9162

— —

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

Bl 6-4. H R

Temperature

6.3.4 B G EAEE M

TLVO16x-Q1 EATHI I , Aets R oh 2 2 bk Gk, e FLIBE iak S I 130 Phu BELBS , 2% 28 T LU RA I 8 A9 T T B 3l
TR R AR Bt 25 v] 0 K 2R UK Bh B KA ME R RE /T ISR 6-5 FIE 6-6. FERfE UK RS
BT |, FEEE R | W EREEE OIS IR E . AR 125 A R s .

70 70
— Riso = 09, Overshoot (+)
ol — Riso = 0Q2, Overshoot (-) 60
Riso = 50Q, Overshoot (+)
— Riso = 509, Overshoot (-
50 50
3 g
5 40 5 40
2 2
§ 30 5 30
> >
o @)
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)
] 6-5. /ME it SAMSERM %R (20mVy, Mt | B 6-6. MM SAMERREMER ( 20mV,, M
Mk, G=+1) Mk, G=-1)

N T AE AL SR G E P SRS BN SRS RE 7y, B AR A S RSN LR Riso RIE R A E MBIKEEE T , 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
FRIEEE , RS AP s AT RSN SR D IR i TLVO16x-Q1 ARHIE & I 2 HEZE v 48 . MOSFET
MR X 3 25 AT EL 2 57 i SR B A 5 T o B 6-7 FR TS I FL IR I L PHL A Ryso RARE I UK B 1% - Riso
B ARGHITIA G, DRI T AE 5 R 3 i A A AR L
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+V,
s Vout

Riso

Cload
Vin _VS i

& 6-7. 5/ TLV9161-Q1 ™ R At R IKS
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6.3.5 JLHEH [EE FH

TLV916x-Q1 2&—3K 16V FLEIHH N H R ds |, Hfm ARG EY R 2 AS IR 58 Ve s JE B T A
N VATERT P V38 22 0 NS, Wil 6-8 Fon . S A B IEH YR (BH N (V+) - 1V ZRIEHJE )
W, N VAIEXTE R %N B o ORI B R B KL (V) - 2V I, P OB AL TR A . B X I
HN (V+) - 2Vito (V+) - 1V, KBS AL T IR . e X I 2 8 T 2 AN H g A 3 sh. /et
Xy |, 51X MAMEITHE , PSRR. CMRR. & E . IRIE, MBS THD MAET e T 4.

P 5-5 EVELHIh 7R 1 i R GRAF AR N LIS S 1R 3 T 10 4 45 DX 45k
A ORI L IR Vi fE AT PMOS/NMOS XA ELAR N E 24512, , i8S A A LA A D NTE 50 K s BT

V+
@
IN-
PMOS
—AH 5
PMOS
NMOS
NMOS
®
V-

A 6-8. FLEIHIMA LK

6.3.6 KIHEY

TLVO16x-Q1 F U FLAT P HUHIBL S HE (R4, 40 A I3 35 et SL A P E R B, L 235 B HOK 340 22 th TLA
OS2 o I BLE DT HL B 3 AL, 2440\ 0 25 A SRR R S PRI S 0 AR P
Ao TLVO16x-Q1 A2 — HCHLE H A SEHOC S § DRI | JEAETE B 7 8 . M2 S A5 5
A SEORL R 5 AR, 46 DR 4 R . AR RS S5 B, B0 A A T A A2
IERTHAAS BT AR

22 FES PR Copyright © 2024 Texas Instruments Incorporated
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6.3.7 BT 7

BN RH 2 1) B 5008 BBOR A RS2 S R /) (EOS) (8 7 1 il R . 306 6 ] 5 (1) F 5 7E T2 F N, IR
It b iR 5| IR 25 Rt Sl . SXEEAN[R S IAID RE AR — A ShRE R At Al (1 3 3 AR il i T 2 AERE 3 5
D R 5 FL R A B P RO B BRAE . A, XSRS A B A B L OE (ESD) PRIMINRE , IR AL 2 AT AN
AR R LB AN 2 5 ESD AR RIRZI

REISTE > 1 iz A ESD Hilk M5 W B H AR RIS AT P B . 18] 6-9 Jon 1 TLVO16x-Q1 A& i1
ESD i ( B IXIRAER ) o ESD ORI HERIS KM H A 51 B R 5% e (e P 48 rl 2 i 1) 50> 0 — A
B, Hrh THE R YR ESD LT (I8 SRS A FERR ) ) AR . IR LB AE FLBR I AR I Ak
TAREBITIRE.

TVS

\J

—> Power-Supply
ESD Cell

TVS

Bl 6-9. 5 7Y e Bt I AR S A4S 20 P9 6 ESD FLi%

ESD FrRpalif AR5, AR & (Fan , 1kV , 100ns ) |, 1fi EOS HFAFrEm K |, HREUR (Flan
50V , 100ms ) . ESD — & it Hl T Ak Sh ESD fRY" ( BIFEASIF R IEE] PCB L2 2L, A 175y
Bt) . 7£ ESD #ffh , ESD {551 ESD S g fLif i i ( 5109 ESD MRk ) - ESD Wil i
K FEPREH )£ — A K

S IXRIAT R T BB AR OR Ui A2 b ZE 0, EWURAE BB B , W T EOL AR o A 0 ) 28
(TVS) Al H TP kR A ESD FAF i RIFTJT ESD WU FE R 1T BUR R R o A FH 38 =4 ) PRI A BEAT TVS AR5 I
FEVFAE A 234 ESD —#RE KB 1E EOS At
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6.3.8 TEHHE

LK ST 8 S SE BB A A TELRIDIR 25 Wk 2 B 28 PR AS BT 75 (T IR) o 4% P e e A N PR B 4 2
TR A0 AR R 18 FUBOR 28 A4 28 NRTIX . SRR NABARIIX S, 46 HH 3 1 ey 004 75 2
)3 (B BN ZMRAS o 2 L fr B (B B ARSI, 2806 DAAR 8 R IR R AT 4. DRIL T 3 A 6 4
R T i B R AR I ) A B TR (R B R . TLVO16x-Q1 13 2 K & i) 18] K2 120ns.,

6.3.9 #5757

B N A5 20 O A 10 SURLIIAR 42 T 8, DUE B TH i SR i riL i . il T L2 H ARG S R A E B R
5, DK 2% 1 B oA A0 5 AR AR A — B IR 2, 9 S SO 38 (R A N O R PR o 3k e ff 22 388 5 A0 A A
( FIEMIZE ) BUEZ Sy, RIAE i HF 1 b A e/ IME B O E AR, BB B TE A 2t ] AR A5 Bk
& H RS0 IR A 23 4]

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

0 0 0 000,00\ 0 0 O
N

u-6o0 u-50 u-40 p-80 p-20 -0 M u+o U+20 u+30 u+40 u+50 u+60

& 6-10. ZAE K= AT A

K 6-10 o 7 — Aol , Horb p 80 mu A HIEME |, T o 5 sigma & RGERIARAER 72 . X TR I XA
SRR, T CATUI T e R =7k 2 T (68.26%) FMEEESMER) — MrEZES 10 W (N - o Flp
+0),

RS BARIIG A THFIE Rh A2 —H P AR E 2 B AR T AR . IRYE — A8k, an R
A5 BAIETTME (GIAEEETE ) |, A MAMESE TP ME (0). AT, R R P AEA S T% (4
AR ), A S RME S T E N E— MR 2 (0 + o) , IRFEA Re s v ER RS SR .
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B 0] T B A AN RS U i, 6T TLVO16x-Q1 , S AL A 2 18 Ha IR B v 210V,
AT TLVO16x-Q1 231FH 1S 68.2% MI#sfFFit# 24 - 210uV £ 210pV ML HEE. 7 4 o (2840uV) %44
T, AR 99.9937% #REA /NT £840uV HIRIFHHE |, X EWKRE BAR 0.0063% {7 T X EERE 2 4, ST
15,873 NEStEA 1 A HZ R .

FE e /IME B RAB S o B A E A T1 W0k, e X 2 PRAA 10 25 F R A AE P R R G BR . B, TLVO16x-Q1
RIIE 25°C KM N IERRKRIFHREN 1mV , REXMAL T 50 (£08 170 FASMHAH 1 AEF , FTRETER
) H TR R T A1mV 8RR A ARk b 2 B

X T /ME B KB A A AR, AT RO N 1o (HREWIRE R, I I EREAT SR E LT
frvcit. Bl , 60 MM TZ 5 AAASRMPAE 1 DS, RMIEMRA TR A , AT DM —A> %6 IR E 25 Wik
BRI RS EIRXMIEIT , TLVO16x-Q1 RFIER I EIRIER LA s KB E/ME |, ERIE 2T Fhk
H0.25uV/°C [ RUE , FTUATHE R AL IR VEAZ 1K) 6 0 [HZI08 1.5pV/°C. fERIN RS T it , AT LU
FHAZAELRAG THEE A TSV Tl P R R R O S R I, T AN P 2R S B ) i /M B KB

SR, BEAE I R ROHERS | T2 A B o A MR ) A AR A 22, R AR SR ME B KRR B g i T
B, B0 T VERES AR RE . BAE RS0 R e TS s Rtk e -

6.4 2 Dh R

TLV916x-Q1 B H—ThREM |, nIfEEJE B E KT 2.7V (21.35V) B TAE. TLVO16x-Q1 [ KHJEH E AN 16V
(+8V).
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TINA-TI™ is a trademark of Texas Instruments, Inc and DesignSoft, Inc.
TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.
TI E2E™ is a trademark of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
FTA AR & B A E T .
8.6 BN R E S
LI, (ESD) PR X AR AL o AR ACES (T1) BEUGEITIE 2 (T 15 T AL B A7 SR R L o SRS 38~ T 1 ey Ab 3
A M HAR | T RE SRS

m ESD MR/ FEBUNITERERR L , KRBT RS IE R W REE A B R BBUL |, BB VIR AN S
HOE R e 2 3 BT 5 H AT R AR .

8.7 RiER
TI Rifi# AR L IFARRE T AE 5 BRI E
9 BT Pi it

Changes from Revision * (April 2023) to Revision A (August 2024) Page

O B B R T T T B fE /. e ettt 1
N I E =7 =y [ I d L A - S U SRRSO 1

10 YL HEMTITEE R

PUR U A S AU B AN AT IS 2. X5 B 1 a8 AF T sl B . Ble 225, A S ATE R
HAZX WS BHATEIT . A7 RBLERR P ST 8 RA 15 2 el A2 0 A S A

32 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TLV9161-Q1 TLV9162-Q1 TLV9164-Q1
English Data Sheet: SBOSAD7


https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/tlv9161-q1?qgpn=tlv9161-q1
https://www.ti.com.cn/product/cn/tlv9162-q1?qgpn=tlv9162-q1
https://www.ti.com.cn/product/cn/tlv9164-q1?qgpn=tlv9164-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ5A&partnum=TLV9161-Q1
https://www.ti.com.cn/product/cn/tlv9161-q1?qgpn=tlv9161-q1
https://www.ti.com.cn/product/cn/tlv9162-q1?qgpn=tlv9162-q1
https://www.ti.com.cn/product/cn/tlv9164-q1?qgpn=tlv9164-q1
https://www.ti.com/lit/pdf/SBOSAD7

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 23-May-2025

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 ©)
@ )
TLV9161QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2W2H
TLV9161QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2W2H
TLV9161QDCKRQ1 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INJ
TLV9161QDCKRQ1.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INJ
TLV9162QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2S5T
TLV9162QDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2S5T
TLV9162QDRQ1 Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162Q
TLV9162QDRQ1.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162Q
TLV9162QPWRQ1 Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 9162PW
TLV9162QPWRQ1.A Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 9162PW
TLV9164QDRQ1 Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9164QD
TLV9164QDRQ1.A Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9164QD
TLV9164QPWRQ1 Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9164PW
TLV9164QPWRQ1.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.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.
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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 TLV9161-Q1, TLV9162-Q1, TLV9164-Q1 :

o Catalog : TLV9161, TLV9162, TLV9164

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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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
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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.

AOWN

)]
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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
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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
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 1\
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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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

INSTRUMENTS
www.ti.com




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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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.
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(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
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.
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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.
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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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