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Yt BB E S LRI~ T A—4 - 34 °C/W
VAL BB S IAR A~ DR T A—H - 146.4 °C/W
RaJcbot) B b — A (i) ~DEHEHT - - °C/W

(1) TERBIUOERFOBGHEEEDFEMICHOWTE, [HEEIBIVIC /v =V OBGHEAHENL A — B RLTTZS0,

Copyright © 2025 Texas Instruments Incorporated

BHEHZBT T 57— o2 (DB R CHB O &) 55 7

Product Folder Links: TLV9020L TLV9030L TLV9022L TLV9032L

English Data Sheet: SNOSDJ6


http://www.ti.com/lit/SPRA953
http://www.ti.com/lit/SPRA953
https://www.ti.com/jp
https://www.ti.com/product/jp/tlv9020l?qgpn=tlv9020l
https://www.ti.com/product/jp/tlv9030l?qgpn=tlv9030l
https://www.ti.com/product/jp/tlv9022l?qgpn=tlv9022l
https://www.ti.com/product/jp/tlv9032l?qgpn=tlv9032l
https://www.ti.com/jp/lit/pdf/JAJSWI8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWI8&partnum=TLV9020L
https://www.ti.com/product/jp/tlv9020l?qgpn=tlv9020l
https://www.ti.com/product/jp/tlv9030l?qgpn=tlv9030l
https://www.ti.com/product/jp/tlv9022l?qgpn=tlv9022l
https://www.ti.com/product/jp/tlv9032l?qgpn=tlv9032l
https://www.ti.com/lit/pdf/SNOSDJ6

i3 TEXAS

TLV9020L, TLV9030L, TLV9022L, TLV9032L INSTRUMENTS
JAJSWIS — MAY 2025 www.ti.com/ja-jp
5.6 %’—ﬁﬂ‘]ﬁ'ﬁk
Vs (GFFEIRERE) = (V+) — (V=) = 5V, Vom = (V-) (Ta = 25°C F) (FFIZREE DRV RY)
RTA—H \ F AN | RME mmE o]
F 72y NEE
Vr AFAL vV aLREIE Vg =1.8V BLU 5V -1.75 +0.3 1.75 y
m
Vr ANAL L2 LRERE Vs = 1.8V BLO 5V, Tp = -40°C~+125°C 2.25 2.25
W REEFR
dV/dT ;\:“W CAVREIERY 2 4 8V 5108 BV, Ty = -40°C~+125°C +0.5 uV/C
EIR
(R (o 9] e
la HETEIL (7S 4 8y 08BV, £ ) Low 22 30
EH7=0) A
M
| E I (8 —4 1 Vg = 1.8V 35108V, AT, 1) Low, Ta = 4
Q TEd7=0) -40°C~+125°C
Veor R —F Uy NEE 1.25 v
(postive)
. Vg = 1.8V~5V, T = -40°C~+125°C, (73 =
=y
PSRR EIRBR S FADR) 75 95 dB
Vg = 1.8V~5V, Ty = -40°C~+125°C (4 —7+
Sy -
PSRR |kt ST 80 % dB
AT AT 2Bk
I ATIRAT AR Vem = Vg/2 5 pA
los ANT1A7 vy NETR Vom = Vg/2 1 pA
ANEE
Cip AN =, ZH) Vem = Vs/2 2 pF
Cic ANSE B, FH Vewm = Vs/2 3 pF
ANTEESH
ViH_cLr CLR %’I]\jj High =1 1.2 \Y;
via/VR
-
ViL_cLr Cl:R @J?Aﬁ Low v 0.6 v
OEUZN
VeM-Range | I8 £ #ilFH Vg = 1.8V LU 5V, T = -40°C~+125°C (V-)-0.2 (V+)+0.2 Y
_ Vg =5V, (V=) - 0.2V < Ve < (V4) + 0.2V, Ta =
MRR : S
c R 22 PN 60 70 dB
R = 1.8V, (V-)- 0.2V < Vgy < (V+) + 0.2V, Ty
CMRR | Flfkasbt S 50 60 dB
H7
Vo|_ (V—) NHDE j:?x%‘/ﬁ ISINK =4mA, TA =25°C 75 125 mV
VoL (V-) DBDEEALLY |Igink = 4MA. Ta = -40°C~+125°C 175|  mv
Vou (VH) DBDOBEIEAALLY |lsource = 4MA. Ta = 25°C (v a7 L D) 75 125 mv
Vo (V4) IHDEIEA( | ISOURCE = 4MA, Tp = -40°C~+125°C (722 175 mv
VD Ir)
— D LA 1) —
Ik j aﬁz/ RUAAHIT= |\ e = (V4). Ta = 25°C 100 pA
FEIL
Isc TG T Vg =5V, 27 75 85 mA
Isc 5% R Vg =5V, V=R (FoiaFLDH) 75 85 mA
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57 R4 v F U
Vs =5V, CLR =5Vpp., V| =0V, Vyy =5V, 2.5V DC + 7t vk, Vou = Vg/2, CL = 15pF (Ta = 25°C IF) (FHZFLIR D72V FRY)
RGA—F 7 AN B T
A
T {RIEIERRRT, High 7°5 Low,  |Vip =—=100mV, CLR = 0V, AJ)® H[H &0 10 ns
POHL I —FuRLqr D2 SO A ETORLE, Rp = 2.5KQ
T EHEIRIERE R Low 75 High. | Vip = +100mV., CLR = OV, A0 R S 125 ns
PD-LH FoaT DB S OTRAET
e . |CLR=1.8V %% 5V,
ThD.CLRF ;?@fiﬂfgéf#%w T UEIN GIR 03 s F AW T S5 B T F SC 25 70 ns
AR RN IR IEECORAE
\ ‘ ‘ CLR = 1.8V 75 5V,
LYY FuF Fa—TABE IR _
. e L Tt e CLR b Py U TIRIEER (v T Uk
ol Mn | U PRIEE CORNIIT | 1) 1 w2 pie il sBi2sih CLR /5 10 ns
=LK 2L AR N
JVA P AKX
T 5V DA FAWEER], 80% [Vip = -100mV 5 N
FALL 05 20%
5V OHISEE ESORER, 20% . .
TrisE G 80% . ® |Vip = +100mV, v a7 Lo 3 ns
IR — R
Pon PR — o B 35 us
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TLV9020L, TLV9030L, TLV9022L, TLV9032L
JAJSWI8 — MAY 2025

5.8 ARIIEE

%6:% ﬁ@iﬁb‘ﬂﬂo\ TA =25°C, Vs =5V, RPULLUP =51k 76 5V (70‘)‘\/:170/1/@ﬁ)\ C|_ = 15pF\ VCM =0V, VUNDERDRlVE =
100mV, VOVERDRIVE =100mV,

32 30 —_—
30 o8 Output Low p
—~ 28 — 2l
< 26 =—"" 3 //
= — — 1
2] 24 —— © 26 e
E 22 S A L~
< 20 < 24 v ~
© 18 o L~
5 5 yd
o 16 o 22 /
e = "4
3 10 3 / pd
2> o > L
> 38 — 125°C 3 18 L~
o3 2 7
S 6 — 85°C g 1 — 5V
" 4 — 25°C ? 16 /' — 3.3V
2| Output Low — 40°C 4 — 18V
0 — 14
15 2 25 3 3.5 4 45 5 55 40 25 10 5 20 35 50 65 80 95 110 125
Supply Voltage (V) Temperature (°C)
5-1. HEEREBREEZORR 5-2. BRB&BEDRR
36 36
— 32 — 32
< 2 I K
5 B 5 28
C C
S 24 S 24
5 — &)
/
5 20 — 5 20
= = fa
5 16 — 5 16
3 12 3 12
§ 8 — ;gosgc § 8 — 125°C
@ | vs=18v — % 3 | vs=3av 85°C
1L 25°C 4L — 25°C
| Output Low — _40°C [~ Output Low — _40°C
0 — ol 1 1 |
02 0 02 04 06 08 1 12 14 16 18 2 02 02 06 1 14 18 22 26 3 34
Input Voltage (V) Input Voltage (V)
B 5-3. BREREANTE. 1.8V B 5-4. ERBREANERE. 3.3V
36 1000%
= 32 — —
100
gy 2 —
Q = i
§ 2 e £ 10 -~
2 20 J 3 ~
o 2 1
-— ﬂ_J 7~
@ 1 5 //
3 12 2 o y
> o /
= — 125°C / Vs =5V
§ 8 i 85°C 0.01 — Vin = Vs/2
(%) Vs=5V — 25°C I I 1
4T Output Low — e 0.002 ——
s 40 25 10 5 20 35 50 65 80 95 110 125
005 0.5 15 25 35 45 5.5 Temperature (*C)
' ' " Input Voltage (V) ' ' B 5-6. A11/54 7 RBH & BEDBIR
5-5. BRBEREANERE. 5V
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5.8 ARAIEHE (hex)

4'%‘}:‘15 ﬁ@iﬁb‘ﬂﬂn\ TA =25°C, Vs =5V, RPULLUP =51k 75 5V (70‘)‘\/:17[’/1/@ﬁ)\ C|_ = 15pF\ VCM =0V, VUNDERDRlVE =
100mV, VOVERDRIVE =100mV,

10 10
P-P Output Only
S 1 AL s 1 Y/
< i a + 77
' AL/ > L
> 77 77
e 5. E v
Q A - A
S 100m a S 100m 7
= 8
Z s
5 = z =3
%— — 125°C 2 i — 125°C
S 10m — 85°C S 10m — 85°C
— 25°C o — 25°C
— -40°C —— -40°C
. [T . [T
100p im 10m 100m 100 im 10m 100m
Output Sinking Current (A) Output Sourcing Current (A)
5-7. HWh> o BREHNEBREDBER. 1.8V 5-8. HhY — B & HNBEDBR. 1.8V
10 10
P-P Output Only
s 1 ,@{ s 1
J + 2
> - >
2 = 2
% 2 7
& 100m = & 100m
: = S
g = — 125°C 2 — 125°C
S 10m | — 85°C 5 10m — 85°C
— 25°C — 25°C
— -40°C —— -40°C
. [T . [T
100p im 10m 100m 100p im 10m 100m
Output Sinking Current (A) Output Sourcing Current (A)
5:9. WAL VO BREBANEEDORRE. 3.3V 5-10. iHhY —REfREHMABEDEHE. 3.3V
10 - 10
e P-P Output Only T
/ —
g 1 VA s 1
! +
> 7 >
e = 2
[ p ©
S 100m Y & 100m
S G
> A Y Y >
5 5
= z — 125°C =2 z — 125°C
S 10m =8 — 85°C 3 10m = — 85°C
— 25°C — 25°C
— -40°C — -40°C
. [T . [T
100p im 10m 100m 100p im 10m 100m
Output Sinking Current (A) Output Sourcing Current (A)
5-11. HhL Vo BREHNBEDBE, 5V 5-12. HAY —RBRELABEDOKFE. 5V
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5.8 AR (Fex)

%6:% ﬁ@iﬁb‘ﬂﬂn\ TA =25°C, Vs =5V, RPULLUP =51k 75 5V (70‘)‘\/:17[’/1/@ﬁ)\ C|_ = 15pF\ VCM =0V, VUNDERDRlVE =
100mV, VOVERDRIVE =100mV,

120 T 120 T
__ 1o — 5V ~ 110 — 5V
< 100 — 33V < 100 — 33V
£ —18 = — 18
£ 90 E 90
E 80 — 5 80 —
O
O
= 70 2 70
3 — o
(8] o
s 60 5 60
g 50 T 50 = ——
S 40 i 40 —
2 30 £ 30
< =
£ 20 3 20
2 )
10 10
0 0
40 -25 -10 5 20 35 50 65 80 95 110 125 40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
5-13. & O ERER L IREDRR 5-14. V — R B L IREDBR
1k : 1k p
F Vs =5V * f Vs =5V
_. 100 __ 100
3 2
£ 2
3 5
8 g /
10 — 125°C 10 — 125°C
—— 85°C —— 85°C
— 25°C — 25°C
— '40°C — »4000
L [ LA [
10p 100p 1n 10n 10p 100p in 10n
Output Capacittive Load (F) Output Capacittive Load (F)
5-15. 5 L8 Y Kl C BB IEAFH DR 5-16. B THY Rl E B RIEAFOBR
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5.8 ARAIEHE (hex)

fﬁfﬁlé ﬁ@tﬁb‘ﬁﬂw\ TA =25°C, VS =5V, RPULLUP =51k 75 5V (70‘)‘\/170/1/@%‘)\ C|_ = 15pF\ VCM =0V, VUNDERDRIVE =

100mV, VOVERDRIVE =100mV,

400 T T T T 400
5 375 Vg=1.8v| — 40°C . 375 Vs=1.8V | — -40°C
2 350 — 25°C 2 350 — 25°C
= 305 — 85°C g —— 85°C
3 — 125°C ° — 125°C
< 300 T 300
- [e]
= 275 < 275
z
2 250 S 250 \\
> 225 > 225 S
© 200 I © 200 N
a a S~~~
g 175 \ g 175 &\\\\
= 150 — = 150 =
o) e [*)
& 125 @ 125
Q. Q.
9 100 9 100
£ s
50 50
10 20 30 40 50 607080 100 200 10 20 30 40 50 607080 100 200
Input Overdrive (mV) Input Overdrive (mV)
5-17. {GRGERE, "High" 15 "Low", 1.8V 5-18. {GHHERE, "Low" /5 "High". 1.8V
400 T 1 1 1 400
375 - — -40°C 375 Vg =3.3V | — -40°C
@ Vs=33VI___ oeec © — 25°C
£ 350 . £ 350 .
> 205 — 85°C = 305 —— 85°C
3 — 125°C ° — 125°C
S 300 T 300
e 27 < 27
% 253 E 252 \\\
& 225 \\\ 5 225 \\\
° foo NN K fOO .
g 75 \\ g 75 ‘§ \:\
= 150 —r— = 150 =
—— o
E 125 ] g 125
\
£ 100 £ 100
75 | 75
50 50
10 20 30 40 50 607080 100 200 10 20 30 40 50 607080 100 200
Input Overdrive (mV) Input Overdrive (mV)
[ 5-19. GIRGERE. "High" 25 "Low", 3.3V B 5-20. GHHEIE, "Low™ A5 "High". 3.3V
400 — 400
— 375 Vs=5V e -40:C _. 375 Vs=5V -1 '40:0
2 350 — 25°C 2 350 — 25°C
= 205 — 85°C = 325 — 85°C
3 — 125°C 2 — 125°C
o 300 T 300 C
e 275 T 275 ~_
2 250 S 250 ~
. : N
> 225 > 225 ~
& & XX
® 200 © 200
[a} a N
c 175 c 175 S~
= 150 = 150 ==
© 125 —— $ 125 =
© [
|
S 100 ————— S 100
& 75 & 75
50 50
10 20 30 40 50 607080 100 200 10 20 30 40 50 607080 100 200
Input Overdrive (mV) Input Overdrive (mV)
5-21. {GWHESE. "High" 5 "Low". 5V 5-22. {GHHERE. "Low" /S "High". 5V
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5.8 AR (Fex)

%‘:% ﬁ@iﬁb‘ﬂﬂo\ TA =25°C, Vs =5V, RPULLUP =51k 75 5V (70‘)‘\/:170/1/@ﬁ)\ C|_ = 15pF\ VCM =0V, VUNDERDRlVE =
100mV, VOVERDRIVE =100mV,

Input Voltage (V)
527. A7ty NBEEELANBEDRIFR (-40°C. 1.8V)

2 T T 2 T T T
16| Ta=125°C 16| Ta=125°C
— 12 — 12
> >
E o8 /] E o8 ——
(9] e g
g 04 g 04
= = / /
S 0 ) S ol—£
B Va4 5 |/ A
£ 04 £ 04
o ) |
3 -08 | — Unit1 5 -08 — Unit 1 |
g 1 — Onit2 g —— Unit2 [
= 1.2H = 12 Iy B
| —— Unit3 — Unit3 1]
1.6 — Unit4 16 —— Unit4 | ]
P I — 2 [
02 0 02 04 06 08 1 12 14 16 18 2 05 0 05 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
5-23. 7y FEELAHEEDRER (125°C. 1.8V) 524. ¥ 7ty FEEEAHBEDER (125°C. 5V)
2 r T 2 T T
16 Ta =25°C 16 | Ta=25°C
— 12 — 12
> >
E o8 E o8
g o} — =
%s 0.4 % 0.4 ~ 1
= 9 S ol L )|
% = A 5 V4 ] A
2 AN K / \
£ -04 £ 04 N
o | o) /
5 0.8 — Unit1 3 08 — unit1
£ [l — unit2 £ [l — unit2
T2 Gnita Y20 Gnita
46H— unit4 4.6H— unit4
-2 ‘ ‘ 2 | !
02 0 02 04 06 08 1 12 14 16 18 2 05 0 05 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
5-25. A7ty FBELANEBEDRE (25°C. 1.8V) 5-26. A 7ty FBELANEEDRIRE (25°C. 5V)
2 T T 2 T T
16| Ta=-40°C 16 Ta=-40°C
s 12 < 12
E o8 E o8 P
(9] [0
= ) namal |
%s 0.4 %; 0.4 — =
> 0 B—— > o~ — ’ — 1\
- Y/ = / ¥
% _/\ 8
:6— -0.4 :C_)— -0.4 {
= = N—"—
2 08— unit1 2 08[ — unit1
£ [l — unit2 £ [l — unit2
20— Gnita P20 Gnita
1.6 H— Unit4 16— Unit4
-2 ‘ ‘ 2 | !
02 0 02 04 06 08 1 12 14 16 18 2 05 0 05 1 15 2 25 3 35 4 45 5 55

Input Voltage (V)
5-28. ¥ 7t v FEBELAHBEDER (-40°C. 5V)
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5.8 ARAIEHE (hex)

%‘:% ﬁ@iﬁb‘ﬂﬂn\ TA =25°C, Vs =5V, RPULLUP =51k 75 5V (70‘)‘\/:17[’/1/@ﬁ)\ C|_ = 15pF\ VCM =0V, VUNDERDRlVE =
100mV, VOVERDRIVE =100mV,

Supply Voltage (V)

5-29. ¥ 7ty FEELBREREDBMR (125°C. V)\=V+)

Supply Voltage (V)

2 T T T T 2 T T T T
16| Ta=125°C 16| Ta=125°C
| Vin = V+ | Vin=V-
= 12 - 12
> >
E os8 E o8
(0] — [0
g 04 g 04 o
©° o
> 0 > 0
‘q—)‘ *q—.)‘ [—
£ 04 £ -04
o e}
g 08 — Unit1 3 08 — Unit1
£ 40 — Unit2 £ 40 — Unit2
— Unit3 — Unit3
-1.6 — Unit 4 -1.6 — Unit 4
2 T 1 2 N —
15 2 25 3 35 4 45 55 15 2 25 3 35 4 45 55

5-30. # 7ty FEELBRERDBR (125°C. Vjy=V-)

2
1.6
1.2
0.8
0.4

0

-0.4
-0.8
-1.2
-1.6

-2

Input Offset Voltage (mV)

| Ta=25°C
| Vin = V+

Unit 1
Unit 2
Unit 3
Unit 4

1.5 2

25

3 3.5 4
Supply Voltage (V)

4.5 5

55

5-31. A7ty MEELBHREBEDRFR (25°C. ViN=V+)

2
1.6
1.2
0.8
0.4

0

-0.4
-0.8
-1.2
-1.6

-2

Input Offset Voltage (mV)

1.5 2

[ Ta=-40°C

| Vin=V-

Unit 1
Unit 2
Unit 3
Unit 4

25

3 3.5 4
Supply Voltage (V)

4.5 5

55

5-32. 7 7t v FEELEBREEDBR (25°C. Vjy=V-)

2
1.6
1.2
0.8
0.4

0

-0.4
-0.8
-1.2
-1.6

-2

Input Offset Voltage (mV)

| Ta=-40°C
| Vin=V+

M

Unit 1
Unit 2
Unit 3
Unit 4

1.5 2

25

3 3.5 4
Supply Voltage (V)

4.5 5

55

2 T T T
B o — Unit 1
Ta=-4

R Y — Unit2
12 — Unit 3
S — Unit4
E o8
[0}
g o4l=
=)
> O
3 ]
L 04
)
5 .08
o
[=
= 12

1.6

-2

15 2 25 3 35 4 45 5 55

Supply Voltage (V)

5-33. A7ty NBELEREEDBIMR (-40°C. ViN=V+)

5-34. A7ty NEEELERBEDEIFR (-40°C. ViN=V-)
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=B

6.1 {I=

TLVO02xL LN TLVIO3XL 1L, > 7 NBIOT a7V Fxx/b Ty arXL—2D7 7V Td, 207730
BWATTA 7By NEE, NT— > Uty h(POR), 748 NUTUNATT, %iU“@ﬂf:iﬂéf&ﬁﬁ@ﬁH#/\bﬁ
(110ns DAGHHRIERF ] & F ¥ /L3720 22uA OF IETEEBHR) Z2EHL CQOET,

6.2 D0y oH
vce
vCC
Output *
IN+ O
Control L O our
IN- O * vce &
SNAPBACK Latch
ESD
CLAMPS
GND GND GND T GND
. | Power-On
Bias Reset * push-Pull
Version Only
GND CLR
6.3 HRESREA

TLVO02xL F& TN TLVO03XL DMl H OFFRITH 1Ty T HEHE T, TR DAL v a/ L KBz T v T Enb
720, VAT L Ak —I OB E LB TICANU IR T —REEX Y 7Ty TEET, ZHICKD, R
|2 AT I 2/%1:%775%)]3;@1!:431%)\ /1’/\/]\%%%7 FATEET, VAT L arva—J0% BWERFAIEFEITLE
%TIvTEVEYNCEET, 22—V =1L, BRAVRHICH IR Ty TFIN2W (LA T var) & U =Ty 7 RICT
vFaInd (IL2) 47 var) oL %%7%%3 RINTEET,

ooz R —2id, BN KERZRL 8572l Tk 6V FTHINAEEZR 7 /v FLTUR AN B2 TvE
T, ZOZEIZEY ., 20T FIVOaL L —F i, BEETIARXDZ OB COEREEE LB T ORI >TE
‘g—o
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13 TEXAS

INSTRUMENTS TLV9020L, TLV9030L, TLV9022L, TLV9032L
www.ti.com/ja-jp JAJSWI8 — MAY 2025
6.4 T/NA ADWHEE— R
6.4.1 77

6.4.1.1 TLV902xL A —7F> KL 4 > iih

TLVOO2XL |4 —7" Rb Ay (A —T2 abLZHELMEIND) o 7 DB DM B a2 TDTeh a7 L —4 D
TEIREIL (V) (Z00bbd Himyyy LoLz g K 5.5V OELEIZTNVT 7 TEET, A—72 RLAU I
JO, EEDOF—T > FL AU OB OR #ktlry w7 LUV OB v RBIC/RD £,

FNT T HERPUETIL 100uA~1mA OFIIH THRETHZEE TI TIIHEL TWET, I Ty 7LD Z /NS
B MBE ENRVTy U ONE VR EHE LT KARVET D, VoL BELRD HEE NN KELRVET, 1H E
DOERFRNE, TNV T o 7 ISR A A BEORFEIZE > TRESNET, 7Ty 7 IRELOEN KZ2NE (>1MQ),
RC HFEH RN CHEBIEMSH Ry DB AL, LD BBV A EL RV E T,

ERLWA =T RLAVvHNET7a—T 40 7 OFFRICTAIENTEE T, 7o—T 407 EUNHFSINRWEETE.,
V- BT TEET,

F—T R A L, e V- ORINC ESD 770 74 FLEL ., 7V T v 7 BIEN Vg 2B 278548 Th,
iR 5.5V FTCOMEEDOEBIFICHE TIFAZENTELIOITHER SN TOET,

6.4.1.2 TLV903xL v < a2 7IVHH

TLVOO3XL (21T 7 v a7 MBS | v s &L — A B O i % s c& EF, Zo7-, LED X MOSFET
T=NeEOAMERE T HIENTE SMIT T AT v ARG TR 2R E D L2 b e FEMEAMIEKF L)
Wy Y L — e EBLILET,

T a VT RO T LW T TEE W, A2 OB ~E AR T 5L BB ENR AL, &
BT NAAPIESND FIREMENHV ET, DR T D REMERH DG X, HEE 126 R 357D I E S
OBEBVEHIBHP I AT 22 HEELF5,

AL v aZ VINIT7e—T 40 7 OFFIILET, BIR, 770 R, 3o B 1c8E kL QIR E A,

HIDPRREIE, & V- T BETHIAIE V+ [BIIZ ESD 770 7 TSN TRY . HIZEHLDEIRL — b2 T
IR0 EEA,
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TLV9020L, TLV9030L, TLV9022L, TLV9032L INSTRUMENTS
JAJSWIB — MAY 2025 www.ti.com/ja-jp

6.4.2/Y0—4> Ut v ; (POR)

TLVOOXXL (ZIZWHER /ST — A2 Uk vk (POR) [RIEENHY  BEFI DAY —R T v 7 EI 3T — o fRREZHEFF L &
T BIREE (V) ® LA ELITTRPIC, BEREEDHRK/NAL Yy 2/LRD Vpor (B 1.25V) X 72, &K
60us (EENRF) D, FIILEIRFEED Vpor Al MK FLIZE#IZ, POR [EIEENT 774712720 E3, POR Hf#H
I ATPRBEIT IR SN 9, BIREE S R/ NERELE L ETHhILE, BIERE 2R LR T, 23— 20O
TN EB AT O RE (FL1J7J'7 /a/) FATHIT T IREE (TL2) AT v av) KL F7,

BHZy T &5 132725, POR I O# THIZ AN LSV EZ BN T H0BERHVET, A EOTA4NE2) T
i E72E RC BB (JEEBL, DR, SANR a7 o3 7RE) ORERIEBEZHILBERHYET,

=T RL A BLOT v a7 V124713, POR BLOTyFEEN RV ET, (kDEZL a3 TliE, 2hbo
BEWIZOWTHRBALET,

6.4.2.1 TLV902xL #—7> KL 41 > i} POR ik

TLVO02xL1 A —7"> FL A 1084 POR [RIE X POR HifH (to,) H'HI )% High, $7-1% High /o B —# X
(THI-ZJ) ITHERFL £,

:

1
M*Power On Reset Time (ton)

“High-Z” (with pull-up to V+)

VoL
ouT / Voy/2 ——»

6-1. TLV902xL1 /8T —F> Uty bDZ AL X B DH

Determined by
input conditions

S

F =7 a2 AOMNE £, POR #ifHic 7 vy 7 EREEGICH IR LR LET,

TLV902XL2 F7vaii,. POR #iEUTH A% Low 2>HBEEL . POR #1327V 7 ENAET Low (v FEN/-£F
2720 ET,

6.4.2.2 TLV903xL 7 < 1 7 )L i1 POR BifE

TLVO03xL1 7' 27 V1084 POR [FIEKIZY —A&EiH T 7 ERDE HOH 14 High-Z IZHERFLET,
771, POR #if] (ton) FFiZ V+ & V- O TTUF A 7a—T 407 120 E S, INSUVMED T VT 7 HHL (V+ £

T) I T AT AR (V- £T) ZHEILT, HREEEZ T YA T AL, AR T B—T L P 1B AP IET&
7

i |
E{—Power On Reset Time (ton)————

1 1
ov i :
V+ / : : Vou /2
-=—="VPOR | oH
1
H

}K Determined by
I

ouT “High-Z” - Neither sinking or sourcing input conditions

B 6-2. TLV903xL1 /ST —F > Uty D& AL XV IEDH

TLVO03xL2 #7> =%, POR Zi@U THi /1% High (V—*) 1BEIMAL . POR #1327V 7 S5 % T High 105y F &
NEJ,
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6.4.3 47> v F

TLVOOxxL (Zid, fEE ATRERF I, I WD AN TJBEB BN ATI ALy a)V R @il L e E 2Ty F SNDH I HV £ T,
CLR > DILH TR =y VETH ATy FENIZEEMER S ET,

a—P—3, BIRAVERCHARTyF IR (L1147 vay) & BRAVERICTyFEN5S ([L2) 47 var) oL
HoNEERIRTEET,

SoFOEMEIL. —T VR AU NEAT T a2 VA AT TR ET, BRIV CIE. L Fo®Zva
UCEBALE T,

6.4.31 TL1] BXY TL2] DN —F> AT a>
TLVIOXXL 1%, 2 DD/ ST —F >y 7 g TR TEET,
L1147 a3 POR 226 H 1&t, HIE FyFERTWDRW IREET, IRDTvTF AU N CHENIRDET,

(L2 47 v aid, e FoF IRBICREF 5L &2 POR B H 1&E T4, CLR 28 High 2°5 Low (2
LT ROTyTF AXUADTDIZar /S —2MEB) A REIZRDToOIII VI T T HMENHVET,

OB OBERIZ, IEOMELRLET,

& 6-1. BEEDHE
TR HAZAT POR D POR %M VEBNATREHI A HAZyF IR
HIFIRTR HiF7IRHR FvF Ao
TLV902xL1 =T KA High {E® nTHE H—L Low
TLV902xL2 =T R A Low Low (Z7>F H—L Low
TLV903xL1 Tyva v A AE—H A TFE) I RE L—H High
TLVO03xL2 T a High High (27> F L—H High

LITFDvrvar T, FEOH 17 AT DT T IREEDEHEIZ DWW CEEMISRRAL £,
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6.4.3.2 TLV902xL1 A —7> R A4 Y Sy FEifk

TLVO02xL1 DA —7 R A H 1k, POR HiEH 1% High (2720 %4, POR M D%, 7> F 1XEEL ., ] D
High 7°5 Low ~® H HBRBIHIC Low (IZT7yFENET, LL IS, 7y FEEOE L2 /R LE T,

Vey
IN+ + %
Latch ouT
IN— - A
(r CLR
1 2 3 4 5 6 7
e L\ /\ /M
ouT ; ﬁ%ﬁ Armed Latched Armed Latched
CLR l

63.4—TFY RbL4Y SYFDIAZI B (TL11 AT 3))

RO BRI ARFD POR HiH HidH 7178 High (2720 %9,
POR #ifF] . AJTEBITEHSNET,

IN- 2% IN+ K0 &<720, ) Low, 7T High IR EL £,

I

JIERB DT\ AEB AIRET T,

POR Hifilt4 ., o/ L —2 BN ATREIC 20 . AN ZBEHRL £,

IN+ 1Z IN- X0 @ <R ET A, HINTKSREL T Low (T F) DFEETT,
CLR OB ANy TCIROERE O T F 03Uy hEET, IN+ > IN- TiX, /71 High IZHERFSL, IRO A

7. IN->IN+ TiZ. H % Low ICLTHEHOTyF LET, IN+ > IN- THHINITZyFENT-£ETT,

20 BRHIHT ST — PN 2 (ZE RSB G PE) G
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6.4.3.3 TLV902xL2 A —7> R 414 Y Sy FEifk

TLV902xL2 DA —7 > RLA 2 H /1%, POR BRI HI3 High 125 vF L £9, POR HE D%, H /13 Low IZTyF &
H. CLR B> @ High 25 Low ~0D BREIZL> T/ TENDLERHVE T, LTI, 7y FEEOMEEZ/RLET,

Vpy

IN+ + %
Latch ouT

(r CLR

1 2 3 4 5 6 7 8 9 10
8 1872 N SN /2 N SN 7B B
ouT i PLS\S E;)titrfL?)\?v Armed Latched Armed Latched
CLR E l l
6-4. A =T RLAY SvyFDEIAIIH (TL2] T2 a)
T F OEEOBEZ LU FITRLET,
1. WAOERA %D POR B H ., H1% Low (2720 E9,
2. POR #iH"IATERITEHSNET,
3. POR #E D%, OUT IE Low (7T ENF=EETT,
4 - 1XIN+ ZEBLET 2, Ty FPITERITERS N ET,
5. CLR DL TNy V3 Y hESiL, IROBBZFFOT v F MEB ATHEIZZRV £,
6. IN->IN+ TiE, OUT 28 Low (2720, Ty F L7,
7. IN+>IN- T, OUT % Low (T v F ST EE T,
8. CLR OIMLL ANy Y3ty h&h, IROEBIZHT TTyF MEB AIREICRV ET,
9. IN-28 IN+ 22 5L, )1 Low (2720, FOTyFLET,
10. IN+ > IN- THHNIE Low 2Ty F SN2 EETT,
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6.4.3.4 TLVO03xL1 DTy a7 S5 FEE

TLVO03xL1 D7 =7 L Hi 1%, POR IR 13 High-Z (5492 oo rEi-ixy— A &) T4, POR Hifo
%, FyFBMEBIL. D Low 235 High ~D /1B Z High 7y FESNET,

IN+ +

Latch

ouT

CLR

1 2 3 4 5 6 7
Ne N NN
ouT ; PH,OZR PT:,%Z?,R Latched Armed Latched
CLR; l

B 65 FyvoaZdlSyFOIALIHH (TL11 AT aY)

FoT OEWEOE A LL FITRLET,

1.

ook wd

A OBIRBEARFO POR HF FFIZH 23 HI-Z 12720 &,
POR Hifi] . AJER T EHS N ET,

POR Hiff#% ., 2o /"L —HMEBY AT HEIC 720, A BRI $97,

IN+ 7% IN- K0 5<720, 1177 High &7 High IZBRELET,

IN- 1 IN+ X0 @E <R ET A, HINTKSREL T High (F7vF) DFE T,
CLR OiH RNy P TIRDBEB DT F BNy hENET, IN-> IN+ Tid, H 1T Low ([ZHEEFS L, RO A

DB DTOI/EB A RETT,

IN+ > IN- TiZ, ti/7% High IZLTHUOZyFLET, IN-> IN+ THHNET vy FINI-EETT,

22

BHEHZBTT 57— o2 (DB R BRI &) 255
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6.4.3.5 TLVI03xL2 DTSy a7 S5 FEE

TLVO03xL2 D7 v =7 L Fi%, POR #if#H1% High (Y —R &) (27> F L £3, POR #id#. H 711 High
IZF7vF i, CLR B> @ High 735 Low ~DEBIZED 7V T SNHLERHVE T,

IN+ +
Latch ouT

‘r CLR

1 2 3 4 5 6 7 8 9 10
72N E o N S o S
R R - /o—— N L
ouT | ﬁ%’; . ;gﬁgg_ﬂf;h Armed Latched | Armed Latched
CLR ; l l
B6-6. 7vadISvFDILIIH(TL2] AT 3Y)
ZoF OEVEOBEZ LN FIORLET,
1. BAIOERA %O POR HIFH, H /71 High 12720 F9,
2. POR #IMFUIATERITEAESNET,
3. POR #i[E]d%& ., OUT % High 27y 3tk
4. IN+ L IN- ZiEELET 2, Ty F FIERITERINET,
5. CLR OB IR0y Uy hSHL, IRDEBZFF DTy F HMEEN T HEIZ/RV £,
6. IN+>IN- TiX, OUT A3 High (272D, v F LET,
7. IN->IN+ T4, OUT IX High IZo9vF&ii-FFTT,
8. CLR DAL RNy Yty hEHL, IRDBRIANT TTy FMEEI v REIZ RV E T,
9. IN+ 2 IN- Z#ix5&, T High 12720, OOy FLET,
10. IN- > IN+ THH /113 High (27T SN2 EETT,
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6.4.3.6 U7 (CLR) Ah

CLR 28 High 721 Low T, 22 XL —# BT FREETRWIEA | av L —237 7747 (IHEEAlHE)) T, ATk
REIRE T 2L T ROBERIEELT YT TELINTRVET,

CLR AJji%. CLR AA1® High 26 Low (325 F43) =y P DM ATy F 2 I/VTLET, 2L /L —HI7VT D%,
WRDTFIRREARUNETT 7747 (TEBIATBE) (2720 E 9,

SH Ty VR LTy MR AT 52T, CLR Er 42272 LT High $721% Low [CTE £, ZAUckD,
—RY =T EEY T N 2T DEEILE S Ta AL —IRay s T v T ENBOEBE | RO\ R R 5
ZEMTEET,

A= O EB LFIRIC CLR BV ER (SLH T30) LTWD5E, By b7y 7 RH OB A 035825 HE
PEABHVE T, CLR OILH FAD Ty P I, A ORBEIIAE T, ZOBEITHIETESL9, CLR SLH FAW
TV TELIE EHITT A2 (Sh FASORER 100ns Al 2L £,

CLR B NZIX T = A/ —7 (FIX5V B ) ASI3MEESN TRy, ar "L —2OEJREEICBFR2<, &K 5V
ouYy7 High L-UUZshic T&E 9, Py High (VOH) AL v a/LRiE 1.2V T,

F72. CLR AT 200nA OT 7547 TAX T ERBZHY, EEEEIZ CLR B2 Low 12720, @i —
BINT IT 4T COHZERFELET, 2O NI B LIZHATH, CLR A2 7a—T7 40 7T HZ LT
ShEEA,

6.4.4 A%
6.441 L—JVLY— L—JVAA

TLVOOxxL » A FFEJEFPHIZ, V- £V 200mV EWVEEDD V+ KD 200mV mWEEETTT, ZE:ANEE (Vp)
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A —/N—=RIATHEE (Vop) 1. IEELELZBADANELEDORESTY, AN —2 V— B —7EEDEEFTIEHY
F A, ® 71 OFNTRLIEA—/S—=R AT BIEIL 100mV TT, A= —RIA 7 EEIL ABIGEIE () ([CHEE
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1 ]
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Ry § 1 1
10 MQ H
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I '
I
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' '
Rs i |
—
10MQ i . OR

B 7-2. TLV9022L1 2ERAT 5V 4 R O —%
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AR TERZ EHENASZALET, HIPEBRH IS, FrZ Ty 27 VT S A ZAD GG RN — 7 E I AN ID
S RER/ A oUE S B gV 1%/ VAV S /N /\4/\Xé<witb\a*?ﬂ"?wr/%%%’%*@ﬁb\7 TURIZV R T PR AT DA
HEMERHY , 2 A EIEFRFAC L 5.2 C, RIEMR SO RIEZ S ST HA ROV ET,
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 10-Jul-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 ©)
@ ©)
TLV9022L1RUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1WD
TLV9032L1RUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1WE

@ 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.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ KO |4 P1—»]
Leg R g R A T
o| |e e Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLV9022L1RUGR X2QFN RUG 10 3000 180.0 8.4 1.75 | 225 | 0.55 4.0 8.0 Q1
TLV9032L1RUGR X2QFN RUG 10 3000 180.0 8.4 175 | 225 | 0.55 4.0 8.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
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www.ti.com 11-Jul-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV9022L1RUGR X2QFN RUG 10 3000 210.0 185.0 35.0
TLV9032L1RUGR X2QFN RUG 10 3000 210.0 185.0 35.0

Pack Materials-Page 2



RUG0010B

PACKAGE OUTLINE
X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_|

=N
[

,.«"a
v"

o,
ooy
/LO,I MIN

SIDE WALL
WETTABLE FLANK

OPTIONAL: SIDE WALL PIN DETAIL
NOTE 3

040
0.34
+ -t SEATING PLANE
0.05 J
0.00 1y 035
0.25
EI SYMM
5
I
4 I
SN § S 6
| .03
ax %5
| NEIENE D
\
SYMM
1 _ . _ _ 1S
= | | i
ox{o5 » —oge
. | ° [01@[c[Alg]
1 ‘ [0.058 [C]
|
10
PIN 1 ID 0.45
(45°X 0.1) 10X .35

4220582/B 05/2025

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. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.

i
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EXAMPLE BOARD LAYOUT
RUGO0010B X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10 SEE SOLDER MASK
/ DETAIL

10X (0.6) |
4X (0.25) — r ‘ T \
]
|
|
|

4% (0.2) —¢

(13)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 35X

0.05 MIN
0.05 MAX a]
ALL AROUND r ALL AROUND - T
/ \ METAL UNDER
METAL EDGE /SOLDER MASK

|
/ I
EXPOSED METAL T__SOLDERMASK  EXPOSED | T soLDER MASK
OPENING METAL (] OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4220582/B 05/2025

NOTES: (continued)

4. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RUGO0010B X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10X (0.6)
4% (0.25) — T T

|
[
|
|

F

4X(02)1 ‘
1)

6X(05) — - —f-— - —t— - — - — f—-—¢ @9

| \ |
- )
(R0.05) TYP | ! |

T

5

13

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 35X

4220582/B 05/2025

NOTES: (continued)

5. 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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