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Rquc(bot) BATNGr—2 (KH) ~OEHEKHT - - °C/W

(1) TERBIUES OBGHALFEEDTEMIZOWTIL, [HHERBLIWNIC Ry — P OBGHEREME] T 7V r—vay LIR—MESRLTTEEN,

6 BEHCT BT R (SR B
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5.5 #(CEE T 215, TLVIOx2-Q1

TLV90x2-Q1

RFHI 2 (SCI))IC) (TSPS‘%P) (vgggp) (V\II):OGN) (sg'?-Fzz) B

8 8 8 8 8

Raua O 8 P~ D BT 167.7 221.7 215.8 175.2 240.0 °C/W
Rquc(top) BEA D —A (L) ~OBMEHT 107.0 109.1 105.2 178.1 151.0 °C/W
Rqus A DIER~DEEHT 11.2 152.5 137.5 139.5 157.0 °CIW
Yot BRI L ~DRE S5 A—H 53.1 36.4 39.6 47.2 32.8 °C/W
Y8 BEG DI A D ST A—H 110.4 150.7 135.9 138.9 155.4 °CIW
RaJcoot) A Sr—A () ~OEEHT - - - 127.3 - °C/W

(1) TERBILOEBOEGALFEHEDZEMIZ OV TL, [HERBLIWNIC Ry — P OBGHIIENE] T 7V r—vay LIR— SR TLTES N,

5.6 Z(CBE T 215, TLVIOx4-Q1

TLV90x4-Q1

P ) il (TSP;Q’)P) (V\gll-'EN) (sggm LA

14> | 148 | 16> | 148V

Rqua BEA D JE P~ DO EMEHT 136.0 155.0 134.1 211.1 °C/W
RqJctop) PR Sr—A (L) ~OBUEHT 91.2 82.0 122.6 121.1 °C/W
Rqus BEEIRDDIEMA~DEEHT 92.0 98.5 109.3 120.4 °CIW
Yt OIS LE A~ BRI ST A—2 46.9 25.7 30.9 223 °C/W
Y8 B EID IR~ DB T A— 4 91.6 97.6 108.3 120.1 °CIW
RaJcoot) PO S —A () ~OEEHT - - 98.7 - °C/W

(1) TERBIORBOATHEEED IOV TL, [HEERBIWIC Ao — VO BGHERENT 7V r—al - LR — b SR TLESN,
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5.7 %’—ﬁﬂﬂﬁﬁ TLV90x0-Q1. TLV90x1-Q1

Vs (G EFEIREE)= (V4+) - (V=) = 5V, Von = (V-) (Ta = 25°CH) (B2 20k o720 fRY)

»\7x~5r FAMNRM | BME REE RKE| Ha
Z 7y MEE
Vos ANF 7y NEE Vg = 1.8V BLUV 5V 15 +0.3 1.5 v
Vos AHF 7y NEE Vg = 1.8V BLU 5V, T =-40°C~+125°C -2 2
dVieldT | ANiA 7y MEERYZH | Vg = 1.8V BLU 5V, Ty = -40°C~+125°C +0.5 uv/eC
BEIR
la W 1R Vs = 1.8V BLU 5V, AL, ) Low 17.1 30
I R 230‘?0148:/1 g;i@ 5V, AT, HJ) Low, Ta = 35 pA

o - N 0O —aqo5e
PSRR ;Ett 2/73/13\7//1/5%) Tz HATETze [ 9 dB
PSRR  |iilktt X;i;é’:ﬂj&; -40°C~+125°C 80 95 dB
AF1 AT 2 Eiff
ls AF) AT ATE Vewm = Vs/2 5 oA
los ANA 7y B Vewm = Vs/2 PA
ANNBE
Cip ANER, Z=H) Vem = Vs/2 pF
Cic NSRRI Vewm = Vg/2 oF
ASTEERA
Vem-Range | [ A FEREEH Vg = 1.8V LU BV, Tp = -40°C~+125°C (V-)-0.2 (V+) +0.2 Y
CMRR | Fiak %Lt isofcsl’;ggoéo'zv <Vom < (V+)-0.2V. Tp = 60 70 dB
CMRR |[alfilrLe iso:c:lgx\z(s\{:c)- 02V <Vou < (V+)-02V, Ta = 50 60 dB
BAN—T FAv
Avp KIG 52T & E IR F =T RLAURD I 50 200 Vvimv
Hh
VoL (V=) IPBDBEAALY |Igink = 4mMA, Ta = 25°C 75 125 mv
VoL (V=) ISBDBEAALY | lgink = 4mA, Ta = -40°C~+125°C 175  mV
Vou (V+) DBDEFEAALLY |Isource = 4MA. Ta = 25°C (Fvi 27 L D) 75 125  mv
Vou (V+) DHDEFEAAT I/i%l;;:)E TAMATa = A0CmZSC (T 175  mV
I szjy RLA Y — |VeuLLup = (V+), Ta = 25°C (A—7"> FLAv D 100 oA
ViR )
Isc TG T Vg =5V, 27 90 100 mA
Isc S BT Vg =5V, V= (FviaZ D) 90 100 mA
8 BT T 57— N2 (DB kR Gd) 2245 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TLV9020-Q1 TLV9021-Q1 TLV9022-Q1 TLV9024-Q1 TLV9030-Q1 TLV9031-Q1 TLV9032-Q1 TLV9034-Q1
English Data Sheet: SNOSDA9


https://www.ti.com/product/jp/tlv9020-q1?qgpn=tlv9020-q1
https://www.ti.com/product/jp/tlv9021-q1?qgpn=tlv9021-q1
https://www.ti.com/product/jp/tlv9022-q1?qgpn=tlv9022-q1
https://www.ti.com/product/jp/tlv9024-q1?qgpn=tlv9024-q1
https://www.ti.com/product/jp/tlv9030-q1?qgpn=tlv9030-q1
https://www.ti.com/product/jp/tlv9031-q1?qgpn=tlv9031-q1
https://www.ti.com/product/jp/tlv9032-q1?qgpn=tlv9032-q1
https://www.ti.com/product/jp/tlv9034-q1?qgpn=tlv9034-q1
https://www.ti.com/jp/lit/pdf/JAJSJA8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJA8E&partnum=TLV9020-Q1
https://www.ti.com/product/jp/tlv9020-q1?qgpn=tlv9020-q1
https://www.ti.com/product/jp/tlv9021-q1?qgpn=tlv9021-q1
https://www.ti.com/product/jp/tlv9022-q1?qgpn=tlv9022-q1
https://www.ti.com/product/jp/tlv9024-q1?qgpn=tlv9024-q1
https://www.ti.com/product/jp/tlv9030-q1?qgpn=tlv9030-q1
https://www.ti.com/product/jp/tlv9031-q1?qgpn=tlv9031-q1
https://www.ti.com/product/jp/tlv9032-q1?qgpn=tlv9032-q1
https://www.ti.com/product/jp/tlv9034-q1?qgpn=tlv9034-q1
https://www.ti.com/lit/pdf/SNOSDA9

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TLV9020-Q1, TLV9021-Q1, TLV9022-Q1, TLV9024-Q1
TLV9030-Q1, TLV9031-Q1, TLV9032-Q1, TLV9034-Q1

JAJSJABE — JUNE 2020 — REVISED MAY 2024

58 XA v F 4. TLVIOX0-Q1. TLVIOx1-Q1
Vs (%%%‘Z)E%JIF (V+)-()=5V.Vcm =Vs/2, CL=15pF (Tp = 25°CH#) (%&:éﬂiiﬁ@foﬁb MED)

R 7 ANk | BoME REE Rkl B

Hh
Vip =-100mV., AF1DF[EEBH oo

Tro-HL {EIRGEIERR, High 75 Low | ETORRIE (Rp = 2.5KQ, A—7"> Kb 100 ns
A2 DH)

. o Vip = 100mV, A1 D H[EEDBH ) H

TpD-LH {EHERIERRR, Low 2>5 High FECOWIE (793 2T L) 115 ns
Vip = 100mV., A0 it F1 00

Tpp-LH (B AERTE], Low 205 High | SETORLE (Rp = 2.5KQ, A —7> KLA 150 ns
DI

T 5V O NI E FAWERR, 80% |Vip = -100mV 3 o

FALL M 20%
BV DA AR, 20% |, _ L

TrisE I 80% Vip =100mV (7> 27 VD F) 3 ns
Vip = 100mV (Rp = 2.5KQ., #—7"> KLA

FroceLE 5V, MVE R DI 3 MHz

IR — R
Vs =1.8V BLU 5V, VCM = (V—)\ Vip=

N TN -0.1V. VpyLL.up = Vs/2, Vg/2 IRy Vout =

Pon T RER 0.1 x Vg/2 FTOIELE (Rp = 2.5KQ, A —7 20 Hs

v RLALDH)

Copyright © 2024 Texas Instruments Incorporated
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5.9 ESAVEME. TLVIO0X2-Q1
Vg (A RHEIREIL)= (V+) - (V-) = 5V, Vom = (V-) (Ta = 25°CHF) (FFIZFRaR D72 BRD)

RTA— \ FANESE | RME REE Rk
Z 7y MEE
Vos ANF 7y NEIE Vg = 1.8V BLU 5Vx 15 +0.3 1.5 v
Vos AHF 7y NEE Vg = 1.8V BLU 5V, T =-40°C~+125°C -2 2
dVio/dT | AJA 7By NEHERYZ N | Vg = 1.8V BLU 5V, Tp = -40°C~+125°C +0.5 pv/eC
BEIR
I Egiﬁf (RS  = 1.8V 50 5V, T HI) Low 16 30
o BB (28— 1 | Vg = 1.8V BLU 5V, TALT, 1)) Low, Ta = 35 hA

87-0) -40°C~+125°C
PSRR . \;S/ :H;i .)8V~5V\ Ta =—40°C~+125°C, (Vv = 75 95 4B
PSRR PR E ;\/?/?L%\/)NSV Ta =-40°C~+125°C (A—7"> 80 95 dB
NSS4 7 AERR
I AT A Vew = Vs/2 5 oA
los ANA T NER Vem = Vs/2 1 PA
ANBE
Cip ANV e, 78 Vewm = Vs/2 2 oF
Cic AN, [FIHE Vem = Vs/2 3 oF
AN EERH
VeM-Range | 7 A8 i D Vg = 1.8V 5L 5V, T = -40°C~+125°C (V-)-0.2 (V+) +0.2 Y
CMRR  |[fakR: b isofo‘ri/;f\goéo'zv <Vem < (V4)-0.2V. Ta = 60 70 dB
CMRR  |[falis isojclﬁ‘z(;’g- 0.2V < Vem < (V*) - 0.2V, Ta = 50 60 dB
BV—7 FAv
Avp KAG B35 B 7E T 1 F =T RLAUID 2 50 200 Vimv
H
VoL (V=) MBDBEAAY | Ignk = 4mA, Ta = 25°C 75 125 mvV
VoL (V=) DBDTEEAALY | Ignk = 4mA, Ta = -40°C~+125°C 175 mv
Von (V+) DHDEIFEAAY | Isource = 4MA, Ta = 25°C (F v a7V DH) 75 125 mvV
Von (V+) DEDBIEAA Y I/Su%g';:)E =4mA, Tp = -40°C~+125°C (Fvi=” 175 mvV
ke sz‘7°y RLAv 779 — [ Vpyiiue = (V4), Ta = 25°C (A —7"> KL A D 100 oA
VeI 7r)
Isc SR TR Vg =5V, o7 90 100 mA
Isc PSRRI Vg =5V, V=R (FvvaZ /L&) 90 100 mA
10 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated
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510 R4 v F I8, TLVIOX2-Q1
Vs (%%%‘Z)E%JIF (V+)-()=5V.Vcm =Vs/2, CL=15pF (Tp = 25°CH#) (%&:éﬂiiﬁ@foﬁb MED)

R 7 ANk | BoME REE Rkl B

Hh
Vip =-100mV., AF1DF[EEBH oo

Tro-HL {EIRGEIERR, High 75 Low | ETORRIE (Rp = 2.5KQ, A—7"> Kb 100 ns
A2 DH)

. o Vip = 100mV, A1 D H[EEDBH ) H

TpD-LH {EHERIERRR, Low 2>5 High FECOWIE (793 2T L) 115 ns
Vip = 100mV., A0 it F1 00

Tpp-LH (B AERTE], Low 205 High | SETORLE (Rp = 2.5KQ, A —7> KLA 150 ns
DI

T 5V O NI E FAWERR, 80% |Vip = -100mV 3 o

FALL M 20%
BV DA AR, 20% |, _ L

TrisE I 80% Vip =100mV (7> 27 VD F) 3 ns
Vip = 100mV (Rp = 2.5KQ., #—7"> KLA

FroceLE 5V, MVE R DI 3 MHz

IR — R
Vs =1.8V BLU 5V, VCM = (V—)\ Vip=

N TN -0.1V. VpyLL.up = Vs/2, Vg/2 IRy Vout =

Pon T RER 0.1 x Vg/2 FTOIELE (Rp = 2.5KQ, A —7 20 Hs

v RLALDH)

Copyright © 2024 Texas Instruments Incorporated
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5 11 %’—ﬁﬂﬂﬁﬂ TLV90x4-Q1

Vs (Gt EIRET)= (V+) - (V-) = 5V, Veum = (V-) (Ta = 25°CH) (FriZRtak D72V BRD)

»\7x~5r FAMNRM | BME REE RKE| Ha
Z 7y MEE
Vos ANF 7y NEE Vg = 1.8V BLU 5Vx 15 +0.3 1.5 v
Vos AHF 7y NEE Vg = 1.8V BLU 5V, T =-40°C~+125°C -2 2
dVieldT | ANiA 7y MEERYZH | Vg = 1.8V BLU 5V, Ty = -40°C~+125°C +0.5 uv/eC
B
la ﬁ;fﬁ_éf EETI N 24 8V R BV, BT, HIT) Low 16 30
I IR (2o SL—4 1 [Vg = 1.8V BL 5V, AT, /) Low, Ta = 35 WA

Hd7=0) -40°C~+125°C
PSRR N \;S/ :H;i .)8V~5V\ Tp = -40°C~+125°C., (7w = 1778 v
PSRR —— \7/3/ : ﬁ}j .)8V~5V‘ Ta = -40°C~+125°C, (7w = 75 95 B
PSRR |7k \%{i?;%iv;sv\ Taz —40"C~+125°C, (=7 100 PV
PSRR &%l XS‘V?L%;/)NE’V Ta= —40°C~+125°C, (=7 80 95 dB
AFTINRAT 2B
ls ANF) AT ATEH Vewm = Vs/2 5 oA
los ANA 72y Ei Vewm = Vsl2 pA
ANBE
Cip VIR .= Vem = Vg/2 2 oF
Cic ADFE, R Vem = Vsi2 pF
AJTEE#HA
Vem-Range | [ 7 DR Vg = 1.8V L5V, Ty = -40°C~+125°C (V-)-0.2 (V+)+0.2 Vv
CMRR |5 LE Ve TV V) 02V < Vou < (V) =02V, Ta = 60 70 dB
CMRR  |[affER: isojclgxxz(s\fc)_ 0.2V < Vo < (V+)- 0.2V, Ta = 50 60 dB
BAN—T FAv
Avp PNy I EEAER: ] F =T RLAURRD I 50 200 VimV
H7
VoL (V=) MEDEEALLY | lgink = 4mA, Ta = 25°C 75 125| mv
VoL (V=) DEDEEALLY | lgink = 4mA, Tp = -40°C~+125°C 175  mVv
Vou (V+) DEDBIEASLY |Isource = 4MA. Ta = 25°C (P a7 LD X) 75 125 mv
Vor (V4) DD BIEAA Y I/S»%U;:)E TAMATa = A0CTZSC (T 175 mv
e A= FLA )= [ Veure = (V4). Ta= 25°C (=7 FLAw o 100 oA
7B )
Isc SR Vg =5V, Lo 20 100 mA
Isc TS BT Vg =5V, V=R (FuyiaF /D) 90 100 mA
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512 24 vy F ¥, TLVIOX4-Q1
Vg (At EIREIL)= (V+) - (V-) = 5V, Vom = Vs/2, C = 15pF (Tp = 25°CHF) (FFIZFRak D72 BRD)

e \ 7 Al BME REE RKE| A

H
Vip = -100mV, AJjDF AL o h

Tro-HL {EIRGEIERR, High 75 Low | ETORRIE (Rp = 2.5KQ, A—7"> Kb 100 ns
A2 DH)

s . Vip = 100mV, AJJDH R EAGH T

TpD-LH {EHERIERRR, Low 2>5 High FECOWIE (793 2T L) 115 ns
Vip = 100mV, AFJ D H ] g6 H 71 O i

Tpp-LH (B AERTE], Low 205 High | SETORLE (Rp = 2.5KQ, A —7> KLA 150 ns
DI

T 5V O NI E FAWERR, 80% |Vip = -100mV 3 o

FALL i 20%
5V DHINE LASORSH, 20% |, _ e
TrisE 255 80% Vip=100mV |, 7w a7 /)L DI 3 ns
. . Vip =100mV (Rp = 2.5KQ, F—7"> FLA

FroceLE 5V, MV E R /I;))y%) (Re 3 MHz

IR — R
Vs =1.8V BLU5V, VCM = (V—)\ Vip=

N TN -0.1V. VpyLL.up = Vs/2, Vg/2 RS Vout =

Pon T RER 0.1 x Vg/2 FTOIELE (Rp = 2.5KQ, A—7 30 Hs

v RLAV D)
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5.13 KRS

TA =25°C, Vs =5V, RPULLUP = 2.5k, C|_ = 15pF\ VCM =0V, VUNDERDRlVE =100mV, VOVERDRlVE =100mV (%ﬁi%ﬂﬁ@tﬁb\ﬁﬁ
n),

30 22
< <
2 24 R /
?C) ©
s 2 £ 18 z
5 18 5 //
2 15 e 16 /
c <
g 12 o Ve
3 9 a3 14
> >
5 — 125°C 5 /
g 6 — 85°C S 12 // — 1.8V
o 3 — 25°C »n — 3.3V
— -40°C — 5V
0 10
15 2 2.5 3 3.5 4 4.5 5 5.5 40 25 10 5 20 35 50 65 80 95 110 125
Supply Voltage (V) Temperature (°C)
5-1. HREBREBHEEEDOMMF 5-2. ERERLBEDRR
30 30
. 27 27
< <
ER ! 2 24 /
[ (]
£ 21 g 21F
8 8
g 18 % 18 7
o 15 o 15
s 12 © 12 -
> >
o 9 o 9
= — 125°C = — 125°C
g 6 85°C g 6 85°C
»n [ — 25°C »n — 25°C
— Vg=1.8V Vg=3.3V
S V=18 — -40°C 3 s=3.3 — -40°C
ol —— 0 L1
-02 0 02 04 06 08 1 12 14 16 18 2 -02 02 06 1 14 18 22 26 3 3.4
Input Voltage (V) Input Voltage (V)
5-3. BEBREANEBE. 1.8V 5-4. BREBREANERE. 3.3V
30 1000 %
2 7 o~ |
2 24 . 100 %@%
9] < —
% 21— s /,’
5 18 va g 10 =
9] </ 5 =
o 15 o
] —— 3 1
A 4 = >
!5 5 7/
(i 9 g od %
2 — 125°C = S/ ——
g 6 85°C a Vg =5V
R — 25°C 0.01 S Vi = Vg/2
- '40°C 1 I 1
0 0.002 —
05 0 05 1 15 2 25 3 35 4 45 5 55 40 25 -10 5 20 35 50 65 80 95 110 125
Input Voltage (V) Temperature (°C)
5.5. EEEREANEE. 5V 5-6. ANW/NA 7 AR EREDRF
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5.13 ARAFHE (BiX)

TA = 2500\ Vs = 5V\ RPULLUP = 25k\ C|_ = 15pF\ VCM = OV\ VUNDERDRlVE = 100mV\ VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@tﬁb‘ﬁﬁ
D),

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 BREHNEBREDBR. 1.8V 5-8. HhY —XBifi & HHBEDBR. 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 —REFfREHWABEDEHE. 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 —RBRELHABEDOKFE. 5V
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5.13 fARAEFE (i)

TA = 2500\ Vs = 5V\ RPULLUP = 25k\ C|_ = 15pF\ VCM = OV\ VUNDERDRlVE = 100mV\ VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@tﬁb‘ﬁﬁ

D),

130 T 130 ; ; ; ; ; T
120 — BV = 120 Push-Pull Output Only — 5BV
< 110 — 3.3V 110 — 3.3V
€ ol —— —18 £ 100 — ] - 33
€ | 5 I —

g 90 £ 9 —
S 8 S 80
5 70 8 70
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g z2
2 2
: / g /
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N4 [ L [
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Output Capacittive Load (F) Output Capacittive Load (F)
5-15. 5 _FASU BH S R BIEAF OB 5-16. A5 THS Y B5H - BBEAFOER

16
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5.13 RIRAVEFHE (%)
TA =25°C, Vs =5V, RPULLUP = 2.5k, C|_ = 15pF\ VCM =0V, VUNDERDRlVE =100mV, VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@tﬁb‘ﬁﬁ
D),
700 ‘ ‘ 700
_. 650 Vg=1.8V {— -40°C . 650 Vs =18V [—— -40°C
2 600 — 25°C 2 so0 N — 25°C
2 550 — 85°C 5 550 —_8c
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o

0
567810 20 304050 70 100 200 300 500

Input Overdrive (mV)
5-22. {GHHERE. "Low" /S "High", 5V

1000
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5.13 fARAEFE (i)

TA = 2500\ Vs = 5V\ RPULLUP = 25k\ C|_ = 15pF‘ VCM = OV\ VUNDERDRlVE = 100mV\ VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@fib‘ﬁﬁ
D),

Texas
INSTRUMENTS

www.ti.com/ja-jp

Input Voltage (V)
5-23. 77ty FNBEELANEBEDER (125°C. 1.8V)

2 T T 2 T T T
16| Ta=125°C 16| Ta=125°C
= 12 ~ 12
> >
E o8 /] E o8 ——
S 7 S
s 04 s 04
= = / /
S 0 ) S ol—£
B Va4 5 |/ A
£ 04 £ 04
o e} ]
3 08| — Unit 1 5 -08 — Unit 1 |
Q 1 Q. : -
£ L ol|— unit2 £ 45 — Unit2 1™
“H— Unit3 ’ — Unit3 |
1.6 — Unit4 16 —— Unit4 | ]
Py —— 2 1
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)
5-24. A7ty NBEEANBEDRIR (125°C. 5V)

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

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
] AN @ / \
= -04 = -04 Y
o] | 6 /A
5 0.8 — Unit1 3 08 — unit1
£ _,ll— unit2 £ [l — unit2
21— Unita Y2l Unita
1.6 H— Unit4 1.6 H— 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
= ) amal |
%s 0.4 %s 04—
> 0 B—— > o~ — ’ — 1\
5 Y 5 / I
7] =~/\ 7]
:6— -0.4 :C_)— -0.4 {
= = N—"—
2 08— unit1 2 08[ — unit1
£ ol — unit2 £ [l — unit2
21— Unita Y2l Unita
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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5.13 AR (i)
TA =25°C, Vs =5V, RPULLUP = 2.5k, C|_ = 15pF\ VCM =0V, VUNDERDRlVE =100mV, VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@tﬁb‘ﬁﬁ
D)o
2 T T T T 2 T T T T
| Ta=125°C | Ta=125°C
1'67Vin=V+ 1'67Vin=V-
~ 12 ~ 12
S S
E os E os
(0] [0
g 04 — g 04 o
S o
> 0 z 0
o) @ —
2 -0.4 £ -04
O (@]
2 -0.8 — Unit 1 2 0.8 — Unit 1
£ 40 — Unit2 £ 40 — Unit2
— Unit3 — Unit3
-1.6 —— Unit4 -1.6 —— Unit 4
2 I — D) ———
1.5 2 25 3 3.5 4 4.5 5.5 1.5 2 25 3 3.5 4 4.5 5.5
Supply Voltage (V) Supply Voltage (V)
5-29. A 7t v NBEL BEBEDBFR (125°C, Vi\=V+) 5-30. # 7t v FBELEBREEREDBR (125°C. Viy=V-)
2 T T T 2
[~ T, _ oro — Unit 1 - Ta =-40°C — Unit1
Ta=2
16 [ Ja=25C — Unit2 16 vin-v- — Unit2
12 — Unit3 42 — Unit3
> —— Unit 4 > — Unit 4
E os E os8
[0 [0
g 04 g 04
o o
> 0 > 0
..q_j ‘0‘5 | S————
£ 04 £ -04
O (@]
5 -0.8 S -0.8
g g
= 1.2 - 12
1.6 -1.6
2 -2
1.5 2 25 3 3.5 4 4.5 5 5.5 1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V) Supply Voltage (V)
5-31. A7ty FEELBRBEDER (25°C. ViN=V+) 5-32. 7 7ty FEECLBREEDRRE (25°C. ViN=V-)
2 T T T 2 T T T .
| Ta=-40°C [ T =-40°C — Unit1
1'67Vin=V+ 1'67Vin=v- — Unit2
— 12 - 12 — Unit3
> > —— Unit 4
E os T E os8
[0 [0
g 04 — = g o4l=
o o
2 0 = 0 —
B B -
£ -04 £ 04
O - (@]
3 08 — Unit1 3 08
= 42 — Unit2 = 42
— Unit 3
-1.6 —— Unit 4 -1.6
2 I — 2
1.5 2 25 3 3.5 4 4.5 5 55 1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V) Supply Voltage (V)
5-33. X 7ty MNEELEREEDEIR (-40°C. Vj\=V+) 5-34. ¥ 7ty FEE L EREEDER (-40°C. Viy=V-)
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6 SFHmsxBH

6.1 1=

TLV902x-Q1 LT TLVI03x-Q1 F /A AL, T aT /b F¥ RO~ A7/ — Ay XL —2 T A —TF 2 KL A
HAERIT T v a7 VA EHSE L, ATA 7By MEEMEWLTT, TLVI02x-Q1 BL Y TLVI03x-Q1 I, H#EH
. HEH. EXHOT 7V —a  [MTICERFENTEY, Fry 2S00 EE 03D H 16uA T, KK
1.65V TEMELET, Wik XU —A> Uty RalBRICLD, EIRA B L OERA 7 R H ) 2 BEm ORI R L &
I, Tz, Tz ANB—T AN, BERRE D2 S TICA T EEEBI LI 5N TEET,

6.2@ETOYIHE
V+
V+
*
IN+ O
Output L O out
IN- O . Control
SNAPBACK
f ESD
CLAMPS
V- V- T v
) ’ Power-On
Bias A Reset * Push-Pull
Version Only
V-
6.3 HBERKEA

TLVO02x-Q1 (A —7> KL A 7)) BE TLVI03x-Q1 (v =7 ) T AL AR, ANA 7By MEEIMEL,
IKEE CEMERE/ R~ A7 /X0 — g XL —H2 9, TLVIOxx-Q1 77301, EIRL — V&8 2 T K 200mV THj
TERTREZRL — b Y — L— )V AN B R R Z COET, Fo, v R —X T v a P VB —7 2 RLA D)
BT arindy, BEIDOASZ — Ty TR TONRT—F 2 Uy MERRBH A TWVET,

6.4 T/NA ADBET — K

6.4.1
6.4.1.1 TLV9022-Q1 LU TLV9024-Q1 DA —TF > RbA4 > HA

TLVO02x-Q1 134 —7"> KL AV (A—T 2 abLZHELMETND) IV DHOH N EZ 2 TWATes), av "L —4
DOEIEIE (V) [Zvbbd HhnYys L~UL% OV~5.5V OFIHADNEREI LI N T v 7 TCEFT, A =T 8
VAVHINCEY DA —T7 RL AV Ofi B OR Bt ny v LV O AIREIC e E T, 7T v 7K
LR EIL 100uUA~1TmA OHIPH TRIET DI LML E3, TN T7 vy 7 IRELOEZ /NS T 5L, b Es Ty dsr
H SO A IEIX LT <R ET D, Vo MRl MR ENHREBRDET, 2b ERVRFHIZ, 77y 7K
PLEAMA BDOREERIZL > TRESNET, TV T vy T IRILOMER KENWE (> 1IMQ), RC K EEA R CHEE B
BINL S BNy URRAL, LB BRI ARV ET,

FERLWA =T RLAvHIZT7a—T 40 ZOFHICLET, 7a—T 407 EUNHFFSNARWE AT, V- B0 i
e CEET, [l 2 OHANTEF K 125 mA DEFiEL 7 TEETN, TRTOF vy VOEROAFHIL 200mA F
i CRRT IRV ER A,
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6.4.1.2 TLV9032-Q1 LT TLVI034-Q1 DT v 2 FIVHAH

TLVO03x-Q1 121X T > 2 VHITBERHY ., v 7EREY —RAEBHROW F 2 c&Ed, Z2D=d, LED <
MOSFET # — e X ORAMEEI T AN TE AP I A T PRI CENEZRE TALELHVFFA, Fvia
TR, MRt O IZEERE L 72 TTE S,

RNV a2 VI NE 7 a—T 40 ZOFEFICLET, B, 708 Fidho H 18R L TR EEA,
8= o TEE &K 100mA OEFREZY L I7BEIOY —ATEETH, T XTOF v R/LDOEFHROEEHTL 200mA R
T TR IR0 EE A,

6.4.2/Y7—4> -yt I (POR)

TLVIOXx-Q1 (ZIZWER /T — - F >« Ut b (POR) [BIEE 23DV | BEHIDAS — KT T E I\ —F T RRE 2 MEFF L
£, BIREE (Vs) O LEFFITTREPIC, BREBEOR/NAL Yy a RO 1.6V A%, EIITEIRELEDN
1.5V RIfAX T L7 E#&IZ, POR B3 &K 30us 72774712720 ¥, EIREE R/ EREEU EThit
(L BEAERFE] 250 T2 i T 2 S — 2 O I3 FEBIA T (Vip) DIRBEE L £,

POR [A] %1%, POR #f¥ (ton) TIXH 1A A =& (Hi-Z) ZHERFLE T,

4———Power On Reset Time (ton)———»!

[ +1.
" /4/ e Vou/2
ouTt /VOL \//—

B61./80—F2 Uty bDI¥SLZIUIH

F =T a2 A OMWE L POR ST AEENT VT v 7 EELEBIZ BRI LIERL TTEE N,

TLI03x-Q1 7' =27 W17 SAARTIEL, POR #IHIXH BN T 7 a—T 4 7 120 ET, /INSWEO T VT
B (V+ E£0) ST AT T AR (V- £T) ZEHL T, HIRIREEEZ T UARAT AL W T7e—T 1 7 H2k
ZRIECEET, BIOAZ—R Ty REEN ) "High" THAHEA X, T TICT VT TN M E TH AT 4 —
Treal 74 TLO02x-Q1 2l L TL7E&EWY,

6.4.3 A7
6.431 L—JIY— L—ILAN
TLVOOxx-Q1 O A EJEHPHIL, V- KD 200mV (KW EEND V+ J:U 200mV mWEEETTY, A8 ASIEE

(Vip) 1&. ZNEDOHIMEDFFN TH HIZHRE TEET, ANECOEEN V+ i3 V- 282 TH, 2\ —4
I ONAB SRR FFEAE L FH o

6.432 7k FLSY FAD
TLVOOxx-Q1 DA%, Vg DEEEZFF | B 5.5V £TT A4k N TR TF, 7a/bh R heid, Vg IS

PEHE S TOZRNWEE | FI IHERE B (R IV‘JT&’DZDJ:% AUEWAN A —F o R R T AT e L ERSNE
‘ﬁ—o

PEVIZ N/7/U\jj IZ. Vg M0 F3T70 777 | Xy aEEd T, OV~5.5V OFiH CEEOEEFEH T E
T, ZOMREIZED A BRI L EIREE N HE ORPANICHHIRY , IR —7 A0 MENERES L ET, 2
DRIHEZR DX, ATID V+ [T T T ENTHRWed | ATNSEEENHINEN THO AN EBROMEDHERFSLDT20
VC“‘?‘O

WD AE L SE DR ANTIFRNICHY  BIRELEZA %) T POR TIEZARWRY, HIREBITIER T,

AFJBESRE L2 DR ROMBELZLL FIORLET,
1. IN+ & IN- DG ABUED A EEFPAN OS5

Copyright © 2024 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 21

Product Folder Links: TLV9020-Q1 TLV9021-Q1 TLV9022-Q1 TLV9024-Q1 TLV9030-Q1 TLV9031-Q1 TLV9032-Q1 TLV9034-Q1
English Data Sheet: SNOSDA9


https://www.ti.com/jp
https://www.ti.com/product/jp/tlv9020-q1?qgpn=tlv9020-q1
https://www.ti.com/product/jp/tlv9021-q1?qgpn=tlv9021-q1
https://www.ti.com/product/jp/tlv9022-q1?qgpn=tlv9022-q1
https://www.ti.com/product/jp/tlv9024-q1?qgpn=tlv9024-q1
https://www.ti.com/product/jp/tlv9030-q1?qgpn=tlv9030-q1
https://www.ti.com/product/jp/tlv9031-q1?qgpn=tlv9031-q1
https://www.ti.com/product/jp/tlv9032-q1?qgpn=tlv9032-q1
https://www.ti.com/product/jp/tlv9034-q1?qgpn=tlv9034-q1
https://www.ti.com/jp/lit/pdf/JAJSJA8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJA8E&partnum=TLV9020-Q1
https://www.ti.com/product/jp/tlv9020-q1?qgpn=tlv9020-q1
https://www.ti.com/product/jp/tlv9021-q1?qgpn=tlv9021-q1
https://www.ti.com/product/jp/tlv9022-q1?qgpn=tlv9022-q1
https://www.ti.com/product/jp/tlv9024-q1?qgpn=tlv9024-q1
https://www.ti.com/product/jp/tlv9030-q1?qgpn=tlv9030-q1
https://www.ti.com/product/jp/tlv9031-q1?qgpn=tlv9031-q1
https://www.ti.com/product/jp/tlv9032-q1?qgpn=tlv9032-q1
https://www.ti.com/product/jp/tlv9034-q1?qgpn=tlv9034-q1
https://www.ti.com/lit/pdf/SNOSDA9

TLV9020-Q1, TLV9021-Q1, TLV9022-Q1, TLV9024-Q1 I3 TEXAS

TLV9030-Q1, TLV9031-Q1, TLV9032-Q1, TLV9034-Q1 INSTRUMENTS
JAJSJASE — JUNE 2020 — REVISED MAY 2024 www.ti.com/ja-jp

a. IN-28 IN+ BLOA 7 By MEEIVE WS BT Low 12720 F,
b. IN- 7% IN+ BLOA 7o MBEIVERWEA . 1T High 12720 £,

2. IN- BBUED A BIEFEPHE EL, IN® ZBEOBEFFANICHLYE . 11T Low 12720 FE T,

IN+ 2SRE DA S EEFPH L EL, IN- 25B0E D AN BIEHPHNICAD S A, H 1T High 12720 %7,

4. IN- & IN+ O 5 HBHED AN TJEIEFEFD DAL TODEA HIEIRE (FoF L) 1IZ720FE T, ZO#BEOET
VI LW TLIEEN,

T ANV IR DEREICL DT, THF A AL AN AY TIE, T —F L — NDOHAEZ MR 7270 @ DV AT
LEERFZ A ZHLE DO AN ) EEFFHNICHERF T &2 R <HERE L 97, FRESNZ AP CEVMET DL, fatk
BIERFE 2 A SIS AT REF 2 E DHAENEAL . FAUC I FHIRRERBIED RN &7 B AT REME N HV £,

6.4.3.3 AH{RE

AFI AT REHIL, BEIE V4 & V- OFIOAHBIEICHLT 5pA TF, 2o SL—2D AN, V- (TBEE S N
0 ESD & AA—RICED MBEDLRABSNET, ASBIEN V- XRS50, AT R e & e (i
S AF— RIS T AIRBEITARYD | AT/ T RGBS RN U AR EF, A/ 7 AL, S8 1R
B3 10°C _ERFBTLIC 2 TR ET,

BIRSN YT 7 (MEVT 7LV R FAUTRE NBRALE—H L AD Y — R AN e B T DAL, 770 T OFE@P AL
T2 TR A HIIRT D720 | AT LESNSE GG RIS B T 52 L2 HEE L £4, BiftliE 10mA LU ISR
TORENRHYET, ZOESHESUL, EROEHAN S ELR TR b =7 O —F LU TH TEET,

6.4.4 ESD {R%&

TLVIOxx-Q1 7 7IVIZIE, T X TOEATHNE ESD PREERIFE S AAENTOET, ANEAF—T70 RLAU )T
I, BB V-~ OB O A F 7 R B ESD /70 72 LT, EVNEIREL (V+) 2250559120
TWET, Vot — XA =R TRENTOETE, Ve —DIIREREADEBILE~DIT T ERBE Ay
NoF R IL, ALy al R E BRI UEA B —F A (SCR 728) 1T ET,

TLVO02x-Q1 OF —7"> LA HR# 1L, H1e V- EORIIZ ESD 75 7 bbb /% V+ Ib K 5.5V
keI cEET,

TLVI03x-Q1 D7 v 27 )V R #E L. AL V- LD D ESD 75 7 THERESIVET A, AN EIRL — L4 8
2N V+ ~D ESD X A4 —R 75 FH#E#E L TV ET,

BN TS EDV T 7L R FGA LI E NEALE—F L AD Y — A NS B T D583, 7T 7 0@ N3
LT X TRPEERZHIR 570 A EEFNZETH| RIEHZ BN T2 45U £3, &l 10mA BLTIZ
HIR D MENHYET, ZOBEIHRGUL, EEOEIA N D ESREIT RN —7O—HELTHERATEET, T X
ESD 77 7 OMEREEIREL TN | il H BIMERFIC AT £ H 103N RTERK &R 2.5 ATREMEN H DAL,
T T H BN DB RN ET,

6.4.5 XEHFASN

F v RN HLURNG A AT AR L2 TLIEEW,, kg 23 A<, A7 By NEEMEW =D, A%
HAUMNZEEEEE T DE ., T SAADRNERAHAR ) A XTSI, @R ORIENEETLZE8HEI, AL
ATNE, HE DN T EE# AN T e B OBE IR L, 50mV UL EOEBEE 2 MR T 20 ERHYE
T, 72X, —H DA BT TURICER L, b — O AN & FRUEBIEIC (F1d, mEEEE DI B V+ v
D) L ET,

646 EXTUZX

TLVIOXx-Q1 7 7IVIZITNERE AT UL AN BV EH A, FENHIBNE N IALS, AN A7 2y MEEMEW 9 | ot 28
BENERIENEXZa L S —ERNERIREAR A XTI TSN BN FvEZV 7 | GEIR) T80V ET,

ZIUTIERZREMETHY, FHENTY, BIENMEERE BRSNS AL AMFEAT I AZBINT 52 L2 HESEL
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T77V5—23  ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PREEWVTZLUER A, fll 2 O B T2 OB ATEIC OV T, BEROE(ETHBIL T ==z il
eNET, BERIIE FORGHFEELZMRIELT ANTH2ET, VAT AOKREZ MR T2MERHVET,

1A 77V =2 3 UER

7.1.1 BEH94T >/ — S DEFE

7.1.1.1 Btk

AR AN —=2F —HDANTIOANITJEE (ViN) &2, b= D AT OFEHEEE (Vreg) L ES ., LUTF DK 1-1
@1§'JT\ VIN M VREF J:D{E&<7L£%)E\ 'L'Hjj%}j? (Vo) Ligﬁ "Low" (VOL) &:fibiﬁ—o V|N N VREF J:@_I%<fo‘?%)k\ H &
JE (Vo) (FamBE "High" (Von) (2720 F 3, £ 7-1 12, HADOFREDOEEDEZRLET, A2 ANERLZEITED,
ey 7% R CEET,

g 71. DM
AN D& Hh
IN+ > IN- "High"(Von)
IN+ = IN- RE (FXHVLY - [RRTVV R EBHR)
IN+ < IN- LOW (VoL)

7.1.1.2 GHEEE

ATTNEEEIEZ B2 TOOH PRI ETA2ETOMICIT., BEXHVET, INEEIRBILELFEFOE T, ([RiEIT
1E. "High" 7°5 "Low" ~D A JJEB L "Low" 75 "High" ~D A JIERE CTRRDZENHVE T, X 1-1 TIE, EIRELE
o n & topl ELTORL ANDO PRI EPLH O F RS ETTHEL TWET,

VReg + 200mV A V+
Input 5
P : ViN
VREF + 100MVY -rrrerrrreeeeoeree Vob (+200mv) Output
Vi \/ GND
Y.
VREF A VREF c
VRerF — 100mV N
VoD (-200mV)
b 4 - VREF - 200mV
"'" tpLH ""> 4." tPHL "->§
VoH
Output
VoL
...}i tR é(....
B71.a>NRL—9D543 0K
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7113 F—N— RS TBE

F—N—FIAT7 BT (Vop) 13 FEEBELZBAOANBEEDORES T, AN —7 Y —-E—=JBEDOERITIEHY
F A, B 11 OFNTRLIEA —S—=R AT BIEL 100mV TH, A= —RIA 7 EEIL ABIGELE (t) (SR8
B2 DAREMEDHVET, A —/N—=FIATBIER/PIWNNELE | FFIT 100mV KOG E | SR ER SRR ET,
EEH TISE STV AL, TEDRYRERA — =R IATELELEINT DL HERLET,

Soh EASOEERE () 1L BT O 20% 76 80% DAL ETORER. S FAIEH () 15 80% 75 20% DA
\/]\i/c‘\g)ﬁgj:ﬁfﬁ‘/c‘“é—o

71.2 EX7U>X

FERA 72z U —ZRERCTIE, NS = 2B A 138 Fz:://w~§w>7f7?/b EITTNEEIT, FIR (/AAXD
ZNIF X2V T D) BRAETLDHENHVET, BH 2L, ANEZOBENIEEITUREH T, a2/ =2 DA

T T Ay a VR EBA T EEITHEAELET,

EATYAEIANIEDT 4 — R 7 2BINT 52T, ZOMBEER ETExET,

X 1-1 12, EAT U ADREMRE R L ET, ZOmBRIT, VTH Vos VHYST D 3 OO ER OB T,

o Vip &, EBBRICRESNZEEEFIIAL vy 2/ LRON BT,

* Vog i, Vine & Vine DREIORNE A 7By MEETT, ZOELE Vi \SBINTHZET, I L —2 3 JREED
BACNIGE T DU BEDDHLEBED N 7 RA L MR E T,

o Vhyst FEATVVZ (N7 D4 RT) T, 2L —2 D ) A XEE AR T DI F STV ET,

<& <& . <& <& <& » <&
< < < < < P- <

A
A 4
A
A 4
A 4
A 4
A 4

! ! !

VTH + Vos — (VHysT/ 2) V1H + Vos VTH + Vos + (VHYsT/ 2)

B 7-2. ERT YU S ADIEERER
FERIZOWTCIR, 77U —ar - /—h SBOA219[ Comparator with and without Hysteresis circuit] (J€58) 22
PG t={AN
7121 ERTFY L RAFEOREAV/KV—%

X 1-1 1R T I, EAT VA E D Kiiras R =2 2E, 23— 2 OEJREL (V+) 2R YEE T2 3 SO
IEE‘&Z) Z‘gf‘j‘o

+Vce
+5V

R1£
1MQ 5V > .

ViN O ¥
—O Vo Vo \

Va

Va2 Vat
ov < > <
1.67V 3.33V

AW Y

7-3. EXTV P R+ E REGHERD TLVI03x-Q1
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Hi 7128 "High" & "Low" D r X DSEfiAe kR T — 22 1-1 IORLET,

Vo High Vo Low
+Vce +Vee
R4 R3 R4
Va1 Va2
R Ro R3

7-4. A REBROERRY b7 —2
VN N Va JVIERWGE . M EET "High" <7 (2/)75)@%37;*1/ Jolz, Vo X Vee kﬁb%é(x4/?¢ék{ﬁﬁ)o
1-1 IR T IO, 3 DDy —7#H1E R2 LESID R1 || R3 LU TERILSLET,
PLTF O 1 13, "High" 75 "Low" ~D R w7 BT (Vaq) ZERLET

R2
(R1]| R3) + R2 (1)

Var = Ve X

VN 23 Va K0 @758 HTEEIL "Low" (27220 E T, ZO5E . X 2 IRT 912, 3 2Oy N —ZiHiT R1 &
B R2 || R3 LLTHIINET,

2 2L T, "Low" 2125 "High" ~D R 7B (Vag) ZEFRLET,

R2 || R3

V 2 = VCC .
8 R1+ (R2 || R3) @)

X 3 1H ZORYNT— I Lo TS NDREAT I AZ ER LET,
AV, =V, —V,, 3)

7122 ERATYU I RAfFFEDIEREI NV —F

1-1 1R T I, EAT UV AL EDIER R R L—X2 (2%, KEEASNZ 2 SO|PLRv T —2E 1 DD T 7
L REE (VREF) ﬁ)%‘gfj‘o

5V

Y
A

VREF 2.5V O———

Vo Vo Y A
ViN2 ViNt

VIN

0V

1675V 3325V
R VIN
2

7-5. EXT VU I AT EIEREEMALD TLVI03x-Q1
Hi 7173 "High" & "Low" D L& DSEAMIHT v b —2% X 1-1 [TRLE T,
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Vo High Vo Low
+Vce +VIN1
Ro R4
Va = VREF Va = VRer
R4 Ro
ViN2 —

7-6. RGIEHEDIEHRY FT—5

Vin 75 Vrer % FEIBE, 713 "Low" 1720 E4, HIA28 "Low” 755 "High" IcWI0 AT, Vi 75 Ving DAL v
VREVE @R ERHVET, N4 ZHEHLT Vi ZEHRLET,

V
REF
+ Vier

V.., = R1 x
'“1 R2 (4)

ViN 28 VRer & EEID & H 1L "High" 12720 F 77, 230 —& 73 "Low" KRB HIZIE, ViN 2% Ving KOBIE T35
VEERHVET, 5 LT, Ving ZFHRLET
Veer (R1+R2) -V x R1

V =
IN2 R2 (5)

6 IR T I, ZOEEDEATI AL ViNg & Ving DAETT,

R1
AV =V X —
IN CcC R2

(6)
FEMIZ DWW TIE, 77V —ar - /—h SNOAQQT LT Al fi & iz SL—4 | 5500 SBOA313 [EAF
VL AT E ISR L — 2 | B R U TLTEENY,

7123F4 =72 - LAV HhEERLERE | EREERATY SR

TLVO02x-Q1 72 DA —TF "2 - F‘V/r/Hjjj?'/{/fX%{iﬁHﬁ"é;k%TA TR, HETIIH NI Ty T KL B &
TLHMENDVES, ATy IREUL, 173 High O&& BT L TEINCERIS I E T, 20720 JHigik
PUTEFRITIL R2 + Rpy Lup EReSVET, 7% A- 4/1/»%//( I, Ty T IREUTIERSUE D 10 50
1 LLFICT A EEHESEL £,

12R8FMF7 V5 —23>
721 002 D - J2/W—%

TAVRT e N —HE —RIREE B LR EEREE R LTI A ET, K 1-1 12, fEHer o
& ﬂ//\v—&lﬁlﬁﬁ%rbiﬁ“ H &2 EWCEESEG T D56 VA Ry s au R —H (234 —7 KL A H )
(TLVO02x-Q1) Z Ml 24N HVET,
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3.3V

A

...........................

10 MQ § 1 Low when ViN > VT,
i

I
' : »| OV OV
H 1

VTHs ! * E Micro-
+ - ! Controller
' 1
]

Sensor | Open Drain Output Only! E
VP SOt st AR
IN Ro §
10 MQ e ! £
! 1

Low when V|y < VTH-

' |
'
! |
I
H + ! Output high
VTH- : - I whenViNis
1 1 within window
R3 | ) |
10 MQ i [ Open Drain Output Only!_ |

B77.094>R0 -aynRb—%

7.2.1.1 BRGHEMS

ZOFRFHTIOWTIL, LT O BRI TTZE,

o AJHMEEM 1AV 2 FRIZGAEDOT 77—k GREt "Low" Hif7)
o AJMEEMN 2.2V #BA2 D550 7T 77— (fHE "Low" Hi 7))
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B OHDELIL, 2 2O —ZDKER AN EFERERASNZEIMENE T, 2 2DOF—T > RL A o
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BTN 1AV RIEEIL 2.2V BOEE . FNFERoar L —2HEE Low (12720 F 9, ] 1-1 1RT I, By
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721377V — a ViR
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»
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C1 —> 11— +
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vee O— VWY AN
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7-9. AR K TR

7.2.2.1 BREHEH

TR ORI, 2T o C BLUHEHL Ry @ RC FFERICI > TIRESIE T, I RJEIEEIL, T /31 2D sk
BEIEEH T OREBEATICES THIFRSNET, ATI AT RAETRN/NSNTZ0 | FFE DR R B M a5 57-012 /0
SWMEDZ F o EREVMEDIEHIZ A S DEHZENTE, BOM (§8ih#) AR EREEZHIN TEET, HA
DAL R/ NRICHNZ 572012, R4 135 kQ LU EICT 20 ERHY £,

7.2.2.2 /SR ETFIE
RIRF R EL, o T oV OEIZE> TRESNFE T, ROFEIL, FIEOZEMEZ RLTCOET,

A
+Vee ’.—;/ // v
-~
Ver Vi 9 2L
v } 2 Ve
A2 < < ~ 3
~ ~
t=20 5
1
B —
—_—

time

Bl 7-10. ACRRIREZIDIAZI T ALy 3V R

P [ 1-1 O High” & AASIET, Zhud, RIEShIE AL Vo AFERIRAT (Va) KB BT 2R L
TET. THUCEY, Cp 13 Ry &AL CHBSI, B Vo [THRIBA N LELARDETHMLET, ZOHAhTO
Va OfiE, 5 7 CREShET,

AMT™59H o 1o

R1 = R2 = R3 @i}%/ﬁ\\ VA1 = 2VCC/3

ZOBEE T R —SOIINEN 7 U D EADL— L ETT LS DL SET, ZORALNTO Vp OffilE, &
8 CHESNET.
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V.. _ Voo(RalIRg)
A2 7 R,+R,IIR, 8)

R1 = Rg = R3 @i}g—/ﬁ\\ VA2 = Vccl3

ZIT,CIF Ry ZN L THESAL, BIE Voo 13 Vap ICETDETIR FLET . ZORRT, HIEBRMAIRERICRY £
o FEIRSEHNIL, Cy DEIED 2Vee/3 725 Vel ETIR T L2, 2Vee/3 ICRDETORFEIZHE LRV E T, ZOfE
1TE- N7 IZonT R4C4 x1In2 TH26NET, LT, GEHRFRIIE 2 R4C1%x1In2 ELTCHEINET,

REIRFE WL, X9 TRHESNET,
f:1/(2 R4><C1><In2) )

722377V — a3 Hiig
1112, WOEMEEFE AL, BIEGO ol —Ta iR RERLET,

° R1=R2=R3=R4=1OOKQ

* C4=100pF, C_ = 20pF

* V+=5V,V-=GND

« Va7 GND ~0 Cgyray (I CIZE W) = 10pF

6

VOUT
° 4
Va

A\ \

i IVZ4E AN /

VOUT (V)

0 10 20 30 40 50
TIME (us)

B 7-11. FRiERRIRSIO L kA
7.2.3 AZ/NNRES T XKL —F
B 1-1 1%, 7OV ARA TR TE A T RSO NN = — a0 TF,
R4 & Rs i3, HADREBIIGU T, 2T 0% C OFE/ SALE AL F5,
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C1 — 1 .
100 pF ﬂ HV
— —O OUT 0
- <+— 22—
R1
100 kQ
Vee O—A\W

712. AIENRIWV AR 2 RV —%

7175 High 0 L& FEHE/ AL Rs BED Do (&> TRIESIVET, [AERIZ, HH72Y Low DL a7 ¥ D~
AT Ry BLO Dy IZE o TRRIESIVE T,

7OVARE ty 1%, Rs & C D RC REEHUC I > TIRESIVET, LIz3 > T, 7L A OREH to 13 Ry 2L HHZET
EHRTE, VAL Ry IZE-TEETEET, DKL, Ry & Ry Ol FAZ{ S HZETEETEET,
LRI, FHE O TH ) High BXO Low BIEEZEE T 5281280 X A4 —RONEF MELERE T (0.8V, =
v —DA1E 0.15V) O BEZZEICANLLERHVET,

7.24 BREIEEZ T LKL —2

1-1 IR T RIEEIE, FEVERER GO FTE ORI MR CH G B2t L. ATIA OV IZR 7= CH BRI H )
Z "Low" [ZUE YL E T, 2T, BIROHIEISNIZAY — T v TR N TS HI U — F o G5k —r v 745
DIABF| T,

Reu not required if using
push-pull output devices

?
é +VLoaic3

100 kQ
Open Rpu
. § 100 kQ Drain R 10 MQ
\Y VIN Output
_/_\_o 10 kQ
0 —MN——e—+
to t4 v 1
Input s |-
Gating C +Viogic2 1o t3
Signal 100kQ
51 kQ R
10 MQ PU
10 kQ
*—VW\———+ —
V3 ve | 2 _ |
Vo +Viogict 19 1
T § 51 kQ R
Vo 10 MQ PU
V4
10 kQ
AN+ l—
1) 1 to t3 t4 V1 _ 3
to t4
% 51 kQ
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ViN=0 DEEEZET, v L —4 4 OHIFT TURICH RSN TRY,, a7 o3& TR S8 T 0V ITRF
LET, 2t oL —% 1,2, 3 0L OV THAZEEZBEWRLET, ANBEENREMENDE, A—7 > RLAv
gL —2 4 O NN A A E—F AT, CliE R 2N CTHREBEMICEESNET, 2hae s/ I7I10RLE
T, AN —H 12, 3 D ITEREIL, Ve BEEELE Vi, Vo, V3 22 T LR T25& IEEIZ "High" JRAEIZEIV R
POUET, 10kQ BL10MQ OIEHUTL > TNEREAT U AN GRE S, BRI 23 <725 RC BFEHAEIRLI-
BAThHEERA Y F o 7 MEFESHET, R = 100kQ, C = 0.01pF~1uF ZHFE LU TR 52 L #ER L £,

ViN S OV IR T 958, v "L —2D 178 Low 12720, 2V T U R EBICHESNDTZD, T_XTOHNINED
I1Z Low 2720 FE9,

LN —H 43 A—T 0 RLAVRI T (TLVO02x-Q1) TRIF IR ER AN, a3 —F 1~3 [T AT L8
WIEC T =7 LAV ERT T o a7 VNS TEET, Ty a 7 VT A AIZIE, Rpy X EHY FH
A/o

7.25 0292 NN >Z%

TLVO02x-Q1 D A%, AT P AZDIEaziybs LA T, DA —7 0 LA HE BEWICEERL, M
WIS TH IO OR BEfikiEEx LT E T,

VLoGIC

Logic
RpuLLUP

B 714. 2A=N—Y)I APy LRIV T4

2 SO 10kQ TEHUT. ATV 7B L DI AT B ANAT AL T, AJ1ayy 7L~ L@ HE S AL v a/b
REFRTELET, 1 2OELEH N TNVT v T I_ILO B DM THY, OV~5.5V DIEED T VT v EBIE IR C& %
I, STy EBEL BEENLeY Y7 A D High L-Ll—H L TWALERHDE T,

726 >3y P - SAFNATL—F

+V
C1
+VIN U 100 pF ---------- Y
PW [¢—
to D1 2 jli 0

1N4148 to t4

D2
1N4148

715.9>3y b - RIVFNRLATVL—%

TIAT =T NN TF AT =2 L, WOETHIER TED 1 DOLELIIREENHY £, ZORIBEZNE ISR
ALT, BIORPRERBITEITSEDZENTEET, LIER- T, BFIAT =T N e VT NAT L —FE LT, &
BIRME D/ SNV AZ LT HZENTEET,
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MBI VANEIE, Cp & Ry DIEAFHREL TRRIEL £ T, Ry & Ry O3 EBIZAMEHL T, AJJRIAT IV AD KES%E
RIETEET, Vy < Vo (Zlpolelx HHORENELET, X A4 —F Dy (T, 7L ADOFK THHIZ) By b d=
T oY Cy ORHFENSAERMLET, Fo, ZOXAF—RIE, EREBATINRT TR IVRWEEICEEISh D2 L%
BAIEL S,

7.2.7 XREEVINF/INA T L—%

+V

R3
100 kQ ; R4

50 kQ

R1
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TL SET o—AM———+ v “ S

_I I. RESET R
R2

100 kQ

B 7-16. REEXINFNATL—%

WRBZE=NT NAT =2, 2 DOLEERENRHVET, BUEE/LIT, Ry & Ry ODOEZRIZI- TRESNET,
SET Wi FIZHINE NG VAL~ T, 2w b—2O 71758 "High" 1281000 FE 3, Ry, R4y Ry O3 BT I
1. FEREANZEEETF IS WEFEICZS 7 LET, RESET RIS VA2 LY, A28 "Low" 12 E)V %
b@ij—o

7.2.8 COXERLZS

Vout

R1=R2=(R5/2)

7-17. EORER TS

Ry BEO Rg OOy ERRICED  FESCHR AN FLUETBE Vy DNRESNE T, Ry & Ry DESIKPIZ Ry & 1L<TDHL,
2L RL—HF V=0 @é:%a:m«ﬁyﬁ‘bia“ HAF—R D 12ED, V3 137 T RIGREWEEL 7-'7‘/7"5:&35%
Ry BEW Ry O EZRIZED, Vo BT TV RIVEL 20 %5 1ELET, H18EEORGERRERE 2 RFE T 572912, 7
SREAT UV ANRESHET,

729 /N\NNWX - XZ1Y

PV R ARTAFFI PR AR ERHEE DO N =g T R— AT L~ UL REETAANEE L CoOPaRZEomk

WS ET, ZOREIEIL, RO TR BEOMWREZRIELET, Ry & Cy @ RC Ry NV —Z7I1210, VR
I VRer Wi ESNE T, ZOEEIT VN B O EHRIBIGEHRELET, IEERATIIE, R2 #41LTC VRer (ZEHE
BfisivEd, R2 & R3 ZA L CERATY L AERIETHE, BEEAT VT AN VR FAELRWIRIEICHERF T F
9, REEEOEIL, BRI O MESIRIE DO ZLIZx T 2B R O O — R A7 720 &,
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PACKAGE OPTION ADDENDUM

31-Oct-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 ©)
@ ©)
TLV9020QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T20Q
TLV9020QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T20Q
TLV9020QDCKRQ1 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10V
TLV9020QDCKRQ1.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10v
TLV9021QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T21Q
TLV9021QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T21Q
TLV9021QDCKRQ1 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1ow
TLV9021QDCKRQ1.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10W
TLV9022QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H3FQ
TLV9022QDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H3FQ
TLV9022QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 IFTQ
TLV9022QDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 IFTQ
TLV9022QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TQ022Q
TLV9022QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TQ022Q
TLV9022QPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9022Q
TLV9022QPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9022Q
TLV9022WDSGRQ1 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2SZH
TLV9022WDSGRQ1.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2SZH
TLV9024QDRQ1 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9024QD
TLV9024QDRQ1.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9024QD
TLV9024QDYYRQ1 Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9024Q
(DYY) | 14
TLV9024QDYYRQ1.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9024Q
(DYY) | 14
TLV9024QPWRQ1 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL9024Q
TLV9024QPWRQ1.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL9024Q
TLV9030QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T30Q
TLV9030QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T30Q
TLV9030QDCKRQ1 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10X
TLV9030QDCKRQ1.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10X
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https://www.ti.com/product/TLV9020-Q1/part-details/TLV9020QDBVRQ1
https://www.ti.com/product/TLV9020-Q1/part-details/TLV9020QDCKRQ1
https://www.ti.com/product/TLV9021-Q1/part-details/TLV9021QDBVRQ1
https://www.ti.com/product/TLV9021-Q1/part-details/TLV9021QDCKRQ1
https://www.ti.com/product/TLV9022-Q1/part-details/TLV9022QDDFRQ1
https://www.ti.com/product/TLV9022-Q1/part-details/TLV9022QDGKRQ1
https://www.ti.com/product/TLV9022-Q1/part-details/TLV9022QDRQ1
https://www.ti.com/product/TLV9022-Q1/part-details/TLV9022QPWRQ1
https://www.ti.com/product/TLV9022-Q1/part-details/TLV9022WDSGRQ1
https://www.ti.com/product/TLV9024-Q1/part-details/TLV9024QDRQ1
https://www.ti.com/product/TLV9024-Q1/part-details/TLV9024QDYYRQ1
https://www.ti.com/product/TLV9024-Q1/part-details/TLV9024QPWRQ1
https://www.ti.com/product/TLV9030-Q1/part-details/TLV9030QDBVRQ1
https://www.ti.com/product/TLV9030-Q1/part-details/TLV9030QDCKRQ1
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
TLV9031QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T31Q
TLV9031QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 T31Q
TLV9031QDCKRQ1 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10z
TLV9031QDCKRQ1.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10z
TLV9032QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H2FQ
TLV9032QDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2H2FQ
TLV9032QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 IGTQ
TLV9032QDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 IGTQ
TLV9032QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9032Q
TLV9032QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9032Q
TLV9032QPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9032Q
TLV9032QPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9032Q
TLV9032WDSGRQ1 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2T1H
TLV9034QDRQ1 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 TLV9034QD
TLV9034QDRQ1.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9034QD
TLV9034QDYYRQ1 Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9034Q
(DYY) | 14
TLV9034QDYYRQ1.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9034Q
(DYY) | 14
TLV9034QPWRQ1 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL9034Q
TLV9034QPWRQ1.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 TL9034Q

@ status: For more details on status, see our product life cycle.

@ Mmaterial type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.
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https://www.ti.com/product/TLV9031-Q1/part-details/TLV9031QDBVRQ1
https://www.ti.com/product/TLV9031-Q1/part-details/TLV9031QDCKRQ1
https://www.ti.com/product/TLV9032-Q1/part-details/TLV9032QDDFRQ1
https://www.ti.com/product/TLV9032-Q1/part-details/TLV9032QDGKRQ1
https://www.ti.com/product/TLV9032-Q1/part-details/TLV9032QDRQ1
https://www.ti.com/product/TLV9032-Q1/part-details/TLV9032QPWRQ1
https://www.ti.com/product/TLV9032-Q1/part-details/TLV9032WDSGRQ1
https://www.ti.com/product/TLV9034-Q1/part-details/TLV9034QDRQ1
https://www.ti.com/product/TLV9034-Q1/part-details/TLV9034QDYYRQ1
https://www.ti.com/product/TLV9034-Q1/part-details/TLV9034QPWRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TLV9020-Q1, TLV9021-Q1, TLV9022-Q1, TLV9024-Q1, TLV9030-Q1, TLV9031-Q1, TLV9032-Q1, TLV9034-Q1 :
 Catalog : TLV9020, TLV9021, TLV9022, TLV9024, TLV9030, TLV9031, TLV9032, TLV9034

o Enhanced Product : TLV9024-EP, TLV9034-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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http://focus.ti.com/docs/prod/folders/print/tlv9020.html
http://focus.ti.com/docs/prod/folders/print/tlv9021.html
http://focus.ti.com/docs/prod/folders/print/tlv9022.html
http://focus.ti.com/docs/prod/folders/print/tlv9024.html
http://focus.ti.com/docs/prod/folders/print/tlv9030.html
http://focus.ti.com/docs/prod/folders/print/tlv9031.html
http://focus.ti.com/docs/prod/folders/print/tlv9032.html
http://focus.ti.com/docs/prod/folders/print/tlv9034.html
http://focus.ti.com/docs/prod/folders/print/tlv9024-ep.html
http://focus.ti.com/docs/prod/folders/print/tlv9034-ep.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
resl |
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)
TLV9020QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV9020QDCKRQ1 SC70 DCK 5 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
TLV9021QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV9021QDCKRQ1 SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
TLV9022QDDFRQ1 SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLV9022QDGKRQ1 VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
TLV9022QDRQ1 SoOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
TLV9022QPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TLV9022WDSGRQ1 WSON DSG 8 3000 180.0 8.4 2.2 2.2 1.2 4.0 8.0 Q2
TLV9024QDRQ1 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLV9024QDYYRQ1 [SOT-23-| DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
TLV9024QPWRQ1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLV9030QDBVRQ1 SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV9030QDCKRQ1 SC70 DCK 5 3000 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
TLV9031QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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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)
TLV9031QDCKRQ1 SC70 DCK 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
TLV9032QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
TLV9032QDGKRQ1 VSSOP | DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
TLV9032QDGKRQ1 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TLV9032QDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV9032QPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TLV9032WDSGRQ1 WSON DSG 8 3000 180.0 8.4 22 22 12 4.0 8.0 Q2
TLV9034QDRQ1 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLV9034QDYYRQ1 [SOT-23-| DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
TLV9034QPWRQ1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TLV9020QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV9020QDCKRQ1 SC70 DCK 5 3000 190.0 190.0 30.0
TLV9021QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV9021QDCKRQ1 SC70 DCK 5 3000 190.0 190.0 30.0
TLV9022QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV9022QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0

TLV9022QDRQ1 SolIC D 8 2500 353.0 353.0 32.0
TLV9022QPWRQ1 TSSOP PW 8 2000 353.0 353.0 32.0
TLV9022WDSGRQ1 WSON DSG 8 3000 213.0 191.0 35.0

TLV9024QDRQ1 SoIC D 14 2500 353.0 353.0 32.0
TLV9024QDYYRQ1 SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
TLV9024QPWRQ1 TSSOP PW 14 2000 353.0 353.0 32.0
TLV9030QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV9030QDCKRQ1 SC70 DCK 5 3000 190.0 190.0 30.0
TLV9031QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV9031QDCKRQ1 SC70 DCK 5 3000 190.0 190.0 30.0
TLV9032QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV9032QDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0

Pack Materials-Page 3



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 12-Sep-2025
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV9032QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
TLV9032QDRQ1 SOIC D 8 2500 353.0 353.0 32.0
TLV9032QPWRQ1 TSSOP PW 8 2000 353.0 353.0 32.0
TLV9032WDSGRQ1 WSON DSG 8 3000 213.0 191.0 35.0
TLV9034QDRQ1 SOIC D 14 2500 353.0 353.0 32.0
TLV9034QDYYRQ1 SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
TLV9034QPWRQ1 TSSOP PW 14 2000 353.0 353.0 32.0
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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.

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

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

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.15 per side.

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

Reference JEDEC Registration MO-345, Variation AB

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

14X (1.05)
f

14X (0.3) 4

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

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

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

NOTES: (continued)

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

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

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

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

4224643/D 07/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

3 Texas
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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.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

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

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

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

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

IR0

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

4220718/A 09/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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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.
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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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www.ti.com




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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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
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PACKAGE OUTLINE
DSG0008B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

A

IO.l MIN

(0.05) JJ[F

PIN 1 INDEX AREA—F

2.1 SECTION A-A
19 TYPICAL
0.3
0.2
0.4
0.2
ALTERNATIVE TERMINAL SHAPE
? TYPICAL
0.8 MAX
A N O e Y e e O AN |
0.05 J‘
0.00
THEREKA(XSEEB = 0.9%0.1 = — ﬁ (0.2) TYP

I
[&)]

milhl

9

I

SN
| oosl 3\
|

L[]

[
% 1
=
o
+
o
[5
71 71 1 1

gx 9-3

0.2
PIN 11D gx 0-4

0.2 0.1® |C|A|B
i 0.0509) ﬁ

4222124/E 05/2020

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
DSG0008B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

~—(0.9) — (@0.2) VIA

8X (0.5)
1
OO
8X (0.25) -
SYMM 9

TYP
=
b Lo
("]
1
|

6X (0.5)
oo L ) | .
4
|
R0.05) TYP SYMM
\ (2.9)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
EXPOSED LETTToC EXPOSED
METAL " METAL
SOLDER MASK/ METAL METAL UNDERJ \—SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEDEEE%\‘ II\E/ISSK
(PREFERRED)

SOLDER MASK DETAILS

4222124/E 05/2020

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
DSG0008B 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

4222124/E 05/2020

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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www.ti.com



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.

s W N
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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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