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#dats () D (soic) (TSPSng) (vg(s;gp) (V\II):OGN) (333-23) i
85 | 83/ | 8 | 8F[M | 83
Rqua 25 S IRBTRGH 167.7 2217 215.8 175.2 240.0 °CIW
Rqucitop) gE&hhsE (T ) A 107.0 109.1 105.2 178.1 151.0 °C/W
Rqus 45 25 L AR AR 11.2 152.5 137.5 139.5 157.0 °C/W
Yut 25 S TR E S 3 53.1 36.4 39.6 47.2 32.8 °CIW
Y8 G555 L B URR E 25 110.4 150.7 135.9 138.9 155.4 °C/W
Rquc(bot) SR () #EE - - - 127.3 - °C/W
(1) BAXREIARIERHEZEL , WSR2 1C BRI R R MRS .
6.5 A MERE(S S , TLVIO0x4
TLV90x4
Mtk D(S0IC) | (rss0p) | warN) |(sotzs)| B
145 | 1451 | 16 518 | 14518
RaJa k7oAl 136.0 155.0 134.1 - °C/W
RaJctop) GEFANTE (THER ) PR 91.2 82.0 122.6 - °C/W
Rqus 48 2 F AR AL 92.0 98.5 109.3 - °C/W
Yot S B THIHES S 46.9 257 30.9 - °CIW
Y8 25 55 B R RURRAIE S5 91.6 97.6 108.3 - °CIW
Rquc(bot) SR () #EE - - 98.7 - °C/W

(1) BAXRFEBIRRHELZEL , SRR IC BRI bR RIS .
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Tao=25°C, Vg ( MHLIFEHE ) = (V+) - (V-)=5V, Veu = (V-) (BRIEHH BT )

2% WRF | mAME pmE CSNARE
RiFHRE
Vos LN SN Vg = 1.8V #ll 5Vx -15 +0.3 1.5 v
m
Vos LIPNE S N Vg=1.8V M 5V, Ta= -40°C & +125°C -2 2
dVieldT | Hi N SR R RS Vg=1.8V 5V, Ta= -40°C & +125°C +0.5 pv/eC
IR
3/ ” oy SN 75
la Zélj\‘m”“ (BRI oy v sy, o, 16 30
MA
| AR (A (Vs =1.8V M5V, THE, A, Ta= - 35
Q 9 ) 40°C % +125°C
. Vg =18V E 5V, Ta= -40°C % +125°C ( 4
PSRR R A L B ) 75 95 dB
. Vg=1.8V % 5V, To= -40°C & +125°C ( FF
PSRR CER/ L] A ) 80 95 dB
W RE BN
I N B IR Vewm = Vs/2 5 PA
los R A IR Vem = Vs/2 pA
PN
Cip N, Y Vom = Vs/2 2 pF
Cic NGRS Vem = Vsl2 3 pF
3\ HUR T R
VoMm-Range | S5 HFE 3 Vg =1.8V 15V, To= -40°C & +125°C (V-)-0.2 (V+)+0.2 \Y
. Vg=5V, (V-) - 0.2V <Vgy < (V+) + 0.2V,
CMRR AR L T, = - 40°C % +125°C 60 70 dB
" Vg=1.8V, (V-) - 0.2V <Vgy < (V+) +
CMRR FLEAN ] b 02V, Ta= - 40°C % +125°C 50 60 dB
FEERIH 25
Avp KIG5Z D HIEBCR A PRI AR AR 50 200 VimV
gl
VOL (V - ) E‘JFEJT}EFFE ISINK =4mA , TA =25°C 75 125 mV
VoL (V- ) [ R Isink = 4MA , To = -40°C % +125°C 175 mvV
VoH (V+) B $2 Isource = 4mMA , T = 25°C ( {LHEd% ) 75 125 mV
Vo |(va) ik fpyros T AmA  Ta TG ErizC (MR 175 mv
ILke T H iR B Vpurrup = (V+) , Ta=25°C (fXH ) 100 pA
Isc J % HLIA Vg =5V, #EA 90 100 mA
Isc Jd g HELR Vg =5V, i ( {0HEE ) 90 100 mA
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6.7 FFR4FHE: |, TLVI0X2

Ta=25°C, Vs (BHUIEHIE ) = (V+) - (V-)=5V, Vem=Vs/2, CL = 15pF (FRAESA B )

2% MRS BAME  REE  BXE L
W
- FEIR BRI ], AETHCPEMEE | Vip = - 100mV ; WS 5 35 b i 100 ns
PD-HL 5 IR ( Rp = 2.5KQ , & AT )
- FEFRIERI ], A ATEE L [Vip = 100mV 5 M 2 815 H o s 3E 15 ns
FOLH B (UE T )
T FERRALIRET ], MK FESEEIE L | Vip = 100mV 5 AN H S S5 H b 5 0 %E 150 ns
POLH iR (Rp=2.5KQ , (&M T-IF )
Teaw |V itk FRERH | 80% % 209 | V0= ~100mV 3 ns
TRISE 5V fit EFHEE] , 20% & 80% Vip =100mV ( GE R TR ) 3 ns
VID =100mV ( RP =2.5KQ , ’fllﬂﬁﬁﬂ:%
FroceLe |5V , VI#ufiiz ) 3 MHz
FriE@Rt A
VS=1.8V7FE5V,VCM=(V_) 1V|D= -
NUNIN 0.1V, VpyLLup = Vs/2 , M\ Vs/2 £ Voyr =
Pon TR 0.1x Vg2 IAEE ( Rp = 2.5KQ , (&I T 20 b
IR )
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6.8 HSRHE , TLVIOx4
Tao=25°C, Vg ( MHLIFEHE ) = (V+) - (V-)=5V, Veu = (V-) (BRIEHH BT )

BH \ WRF M | mAME mmE RAE| B
RiFHRE
Vos N L Vg = 1.8V il 5Vx -15 +0.3 15 v
m
Vos LIPNE S N Vg=1.8V M 5V, Ta= -40°C & +125°C -2 2
dVieldT | Hi N SR R RS Vg=1.8V 5V, Ta= -40°C & +125°C +0.5 pv/eC
ER]
Ez% oy /\ 75
la Zéj‘m”“ (BRI oy v sy, o, 16 30
- pA
| AR (AR Vg =1.8V BV, TH#E , R, Ta= - us
Q %) 40°C % +125°C
. Vg=1.8V % 5V, To= -40°C & +125°C ( #
PSRR SR 177. \Y
S LI ek ) 8| uvv
. Vg=1.8V E 5V, To= -40°C & +125°C (4
PSRR B 75 95 dB
FEL R L Bei A )
§ Vg=1.8V £ 5V, To= -40°C & +125°C ( #
PSRR PR ) 100 VIV
HL AT L R ) u
. Vg=1.8V £ 5V, Tp= -40°C & +125°C ( #
PSRR P ) 80 95 dB
L IR b A )
N B IR
Is 0\ L Vem = Vs/2 5 pA
los NSRRI Vewm = Vs/2 1 PA
WMABE
CID LD R ) ZE5y VCM = VS/2 2 pF
CIC LTPNGER S ) LA Vem = VS/2 3 pF
WA BETEE
VoMm-Range | FLA8E i Y Vg=1.8V I 5V, To= -40°C & +125°C (V-)-0.2 (V+)+0.2 \Y;
" | Vg=5V, (V-) - 0.2V <Vgy < (V+) + 0.2V,
CMRR [ LA Tr= - 40°C % +125°C 60 70 dB
" Vs=1.8V, (V-) - 0.2V < Vgy < (V+) +
CMRR | 3Gaedil Lk 02V . Th= -40°C % +125°C 50 60 dB
FF R
Avb KI5 Z o HIERBCR IESIRHTEN 50 200 VimV
Eofa
VoL (V -) K H R30S Isink = 4mA |, Tp = 25°C 75 125 mV
VoL (V- ) 1) L 42 Isink = 4MA , Ta = - 40°C % +125°C 175 mv
VOH (V+) FE) HE s 4R Isource =4mA |, Tp = 25°C ( ajﬁ}ﬁ ) 75 125 mV
Vor (V+) KR S0 jgouRce ZAmA Ta= A0E B H2C (R 175]  mv
Ik FF I H kR e 3L VeurLue = (V+) , Ta =25°C (ST ) 100 pA
Isc o 8 FRLA Vg =5V, #EA 90 100 mA
Isc % HIA Vs =5V, it (W ) 90 100 mA
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: TLV9022 TLV9032 TLV9024 TLV9034


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlv9022?qgpn=tlv9022
https://www.ti.com.cn/product/cn/tlv9032?qgpn=tlv9032
https://www.ti.com.cn/product/cn/tlv9024?qgpn=tlv9024
https://www.ti.com.cn/product/cn/tlv9034?qgpn=tlv9034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLH0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLH0E&partnum=TLV9022
https://www.ti.com.cn/product/cn/tlv9022?qgpn=tlv9022
https://www.ti.com.cn/product/cn/tlv9032?qgpn=tlv9032
https://www.ti.com.cn/product/cn/tlv9024?qgpn=tlv9024
https://www.ti.com.cn/product/cn/tlv9034?qgpn=tlv9034

TLV9022, TLV9032, TLV9024, TLV9034

ZHCSLHOE - JUNE 2020 - REVISED MAY 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.9 FFokeft , TLVIOX4
Ta=25°C, Vs (B HIJEHE ) = (V4) - (V-)=5V, Vew=Vs/2, CL=15pF (RAEAH B )

BK WA | omME s mkE]  Be
Einfas)
T PRGN, AR HEEMICH [Vip = - 100mV 5 M A £ 304 100 o
PD-HL 5 IR ( Rp = 2.5KQ , & AT )
T FEARAERIT] , AGHL TSI | Vip = 100mV 3 KA 25 1 a1 2 5 N
POLA g IR (AOE TS )
T FERRAEIR I E] |, AR |Vip = 100mV 5 A A s 3056 A s 0 %E 150 ns
e & (Rp=25KQ , SUEM TIF )
Teaw |V it F Wb , 80% % 209 ViD= ~100MY 3 ns
TRISE 5V fit EFHEE] , 20% & 80% Vip =100mV ( GE R TR ) 3 ns
FToGGLE 5V | iR ;%D)z 100mV ( Rp = 2.5KQ , AE 7 3 MHz
FFIEHRS [a]
VS=1.8V7FE5V,VCM=(V_) 1V|D= -
NN 0.1V, VpyLLup = Vs/2 , M\ Vs/2 £ Voyr =
Pon TR 0.1x Vg2 IAEE ( Rp = 2.5KQ , (L& T % b
TR )
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6.10 JLAYRRE:
Ta=25°C, Vs =5V, RpyrLup = 2.5k , C = 15pF , Vom = 0V, Vynperorive = 100mV , Voverprive = 100mV ( ERAE 3 415
o).
30 22
< < 20
S 24 2
5 — 5 /
£ £ 18 /
G 18 5 A
5 5 Va
e 15 o 16 7
< <
g 12 s A
] 9 (] //
g — 125°C z
Q. Q.
=3 6 — 85°C o 12 7/// ey
& 3 — 25°C & — 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)
B 6-1. IR IR 5 IR RERK LR H 6-2. BIEHRIRSEERRXR
30 30
o7 27
< < 7
S 24 S 24
[5) [0
g 2t s 21}
8 8
g 18 % 18 7
a 15 a 15
s 12 g 12 /
> >
o 9 o 9
> — 125°C = — 125°C
g 6 85°C g 6 85°C
« RV — 25°C » I — 25°C
3 Vs=t.8v A 3 [ Vs=3.3V A
N oL 1 |
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)
E 6-3. IR SMABRERKRR |, 1.8V E 6-4. HIF AR SMANBRERKIXR |, 3.3V
30 1000
27 ——
z /
2 24 / . 100 %
[} = =
e 21— s 7
-g 18 P g 10 %
5 ‘/ 5 7
o 15 o
< — 3 1
S 12 » S ,
5 5 /
N 9 g o1 %
> _
z — 125°C 7 -
g 6 85°C 7 Vg =5V
@ 3 — 25°C 0.01 —A VN = Vg/2
- ’40°C 1 1 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)

&l 6-5. IFHFSHARERFIRE , 5V

Temperature (°C)

Bl 6-6. MAWE M SRERKIRER
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6.10 #AEE (continued)

Ta=25°C, Vs =5V, RpyrLup = 2.5k , C = 15pF , Vom = 0V, Vynperorive = 100mV , Voverprive = 100mV ( ERAE 53 415
i

10 10
P-P Output Only
= I = /
717 > 7
> 77 77
2 7z e E Z
[ | o - 7
& 100m 724 2 100m 4
= ~ 8
Z 5
5 > =
g — 125°C 3 = — 125°C
3 1om — 85°C £ 1om / — 85°C
— 25°C o — 25°C
— -40°C — -40°C
m L m L]
100pn im 10m 100m 100pn im 10m 100m
Output Sinking Current (A) Output Sourcing Current (A)
K 6-7. Fili R SHH BIEFIKRAR |, 1.8V K 6-8. PR S HEERNXR |, 1.8V
10 10
P-P Output Only
e
g 1 4 g 1 4
! +
> '’
e Za e
g o o
8 100m = g 100m i
S G
> >
5 e =
% = — 125°C =3 — 125°C
o 10m = — 85°C S 10m — 85°C
— 25°C — 25°C
— -40°C — -40°C
. [T . [T
100p im 10m 100m 100 im 10m 100m
Output Sinking Current (A) Output Sourcing Current (A)
K 6-9. M B SHHBERKRR , 3.3V A 6-10. Wyt R SR ERBRE , 3.3V
10 = 10
i P-P Output Only =
/ —
s ‘ =
! +
> "
2 = E
[) p )
& 100m = g 100m
S G
> >
5 5
=3 = — 125°C s = — 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)
B 6-11. W ER SR N B ERKRR , 5V B 6-12. HrlB i SHH R ERBRIXR |, 5V
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6.10 #AEE (continued)

Ta=25°C, Vs =5V, RpyrLup = 2.5k , C = 15pF , Vom = 0V, Vynperorive = 100mV , Voverprive = 100mV ( ERAE 53 415
W) .

130 T 130 " " " " " T
120 — 5V = 120 Push-Pull Output Only — 5V
< 110 — 3.3V £ 110 — 3.3V
€ oo [ e —18 = 100 —1 | Z s
S g9 T £ 90 ——

5 I 3 ]
o 80 2 80
3 70 — g 70
o 60 — O 60 —
+— e T— T ——
5§ 50 — S 50 ]
B 40 D 40
) 2
£ 30 ] 30
£ 20 3 20
(%]
10 ? 0
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)
K 6-13. AR ERRSEERNXA & 6-14. B M SEER KRR
1kE ] TKE ;
F Vs =5V | F Vs =5V ‘
_ 100 100
3 g
E 2
8 £ /
o
10 — 125G 10 — 125°C
— 85°C — 85°C
— 25°C — 25°C
— -40°C —— -40°C
] [ L [
10p 100p 1n 10n 10p 100p 1n 10n
Output Capacittive Load (F) Output Capacittive Load (F)
&l 6-15. L7+t SAEARAKRR Kl 6-16. T M A 5 A M ARBIIRR
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6.10 #AEE (continued)
Ta=25°C, Vs =5V, RpyrLup = 2.5k , C = 15pF , Vom = 0V, Vynperorive = 100mV , Voverprive = 100mV ( ERAE 53 415
).
700 ; ; 700
_. 650 Vg=1.8V {— -40°C _. 650 Vs =1.8V | — -40°C
2 600 — 25°C 2 600 N — 25°C
2 550 —— 8¢ 5 550 e
S — 125°C 2 — 125°C
> 500 T 500 [N
= 40N 2 450 —~
£ 400 NORN S 400 N
= 350 |- NN\ = 350 AN
B ‘NN K N
& 300 N = 300
c 250 R c 250
2 200 AN 2 200
© 3 ©
2 150 NN 2 150 N
Q R Q T~ —
£ 100 2 100
50 50
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 304050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
& 6-17. fREER , NREFRIKEF , 1.8V Kl 6-18. f538EIR , MK FRREE , 1.8V
700 700
—. 650 Vg =3.3V | — 125°C 650 Vg=3.3V | — -40°C
2 — 85°C @ — 25°C
z ggg — 25°C < 228 W — 85°C
3 — -40°C =) NN — 125°C
o 500 T 500 FN\XN
- L AN N
= 450 450 A
\ = \
T 400 RN 3§ 400 \\
2 350 [ 2 350 X
2 300 2 300 ~
c 250 c 250 \\
2 A £ 200 N
5 200 oS 5
g 150 ] g 150 S —
S 100 ~— S 100 F———
& 50 — & 50
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 304050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
B 6-19. H3EER , NEHEFRMRET , 3.3V & 6-20. f£3E3ER , WMEHEFREIRSRT , 3.3V
700 ; 700
_. 650 Vg=5v {— -40°C . 650 Vg=5V | — -40°C
€ 600 — e £ 600 | -
2 550 5 550 AN
5 — 125°C = N 195G
S 500 I 500 \\\
5, 450 3 450 § \\
£ 400 S 400
< 350 AR = 350 N\
< N \ « \\
o 300 o 300 3
o N\ a AN
< 250 N c 250 \ <
S S NS
= 200 = 200
> NN o \\
g 150 < g 150 SN
2 100 = _— £ 100 =S —
50 | 50
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 304050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
B 6-21. f£HBER , NFE - FRIRHF , 5V B 6-22. M4BT , WMEHFRIFHE |, 5V

14 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TLV9022 TLV9032 TLV9024 TLV9034


https://www.ti.com.cn/product/cn/tlv9022?qgpn=tlv9022
https://www.ti.com.cn/product/cn/tlv9032?qgpn=tlv9032
https://www.ti.com.cn/product/cn/tlv9024?qgpn=tlv9024
https://www.ti.com.cn/product/cn/tlv9034?qgpn=tlv9034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLH0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLH0E&partnum=TLV9022
https://www.ti.com.cn/product/cn/tlv9022?qgpn=tlv9022
https://www.ti.com.cn/product/cn/tlv9032?qgpn=tlv9032
https://www.ti.com.cn/product/cn/tlv9024?qgpn=tlv9024
https://www.ti.com.cn/product/cn/tlv9034?qgpn=tlv9034

13 TEXAS

INSTRUMENTS TLV9022, TLV9032, TLV9024, TLV9034
www.ti.com.cn ZHCSLHOE - JUNE 2020 - REVISED MAY 2022
6.10 #AEE (continued)
Ta=25°C, Vs =5V, RpyrLup = 2.5k , C = 15pF , Vom = 0V, Vynperorive = 100mV , Voverprive = 100mV ( ERAE 53 415
).
2 T T 2 T T T
16| Ta=125°C 16| Ta=125°C
— 12 — 12
£ y £
= 08 - 08 e
g 04 — 8 04— Je——
S 7 S / .
z 0 Ve = O[T/ ~
£ -04 2 04
o) e} |
5 08H — yUni 5 .08 — Unit1 ||
2 H— BE:I; g — Unit2 [
1.2 4.2 el |
|| — Unit3 — Unit3 ]
-1.6 [{ — Unit 4 1.6 — Unit4} |
LT o 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) Input Voltage (V)
K 6-23. 125°C IR R S5\ LKA SRR |, 1.8V Kl 6-24. 125°C AR B ESMABERKIRA , 5V
2 T T 2 T T
16 Ta=25°C 16 | Ta=25°C
— 12 — 12
> >
E o038 E o8
g o} S —
%s 0.4 % 0.4 ~ 1
> 0 s o \/
kit EE#Q‘ A kot /7 — A
£ .04 2 04| \
o) | o) /
3 08| — Unit 1 32 08 — unit1
£ [| — Unit 2 £ . [l — unit2
T2 — Unit3 P20 Gnita
4.6 H— Unit4 46— Unit4
2 ‘ ‘ 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) Input Voltage (V)
&l 6-25. 25°C BY R ESWMANBERKIRE , 1.8V &l 6-26. 25°C BY RARESWMABERKXER , 5V
2 — 2 —
16| Ta=-40°C 16 Ta=-40°C
< 12 < 12
£ os8 E o8 L/
(9] [0} /N
g 04 . g 04— ""‘{, ==
: X ; v
£ 04 \ £ 04 \
-
5 08 {[ — Unit 1 5 08H — uUnit1 =
£ [| — Unit 2 £ .l — unit2
T2 — Unit3 P20 Gnita
A46H— unit4 1.6 — 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)
&l 6-27. -40°C B RIFHESMA BERKRER |, 1.8V & 6-28. -40°C B RIAHE SN BERIIRER |, 5V
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6.10 #AEE (continued)
Ta=25°C, Vs =5V, RpyrLup = 2.5k , C = 15pF , Vom = 0V, Vynperorive = 100mV , Voverprive = 100mV ( ERAE 53 415
W) .
2 T T T T 2 T T T T
16| Ta=125°C 16| Ta=125°C
L Vin=V+ L Vvin=V.
= 12 = 12
> >
E os8 E o8
(0] ()
g 04 g 04 =
o o
> 0 > 0
3 o}
£ -04 £ -04
o) o)
3 08 — Unit1 3 08 — Unit1
£ 40 — Unit2 < 42 — Unit2
— Unit3 — Unit3
-1.6 — Unit4 -1.6 —— Unit4
2 1 2 T 1
1.5 2 25 3 35 4 45 5 55 15 2 25 3 35 4 45 5 55
Supply Voltage (V) Supply Voltage (V)
& 6-29. 125°C W RARES BIFHRERIRER , Vin=V+ Bl 6-30. 125°C W SRR ES BRIFEHEERIFRR , ViN=V-
2 T T T 2
[~ T, _ oro — Unit 1 - Ta =-40°C — Unit1
Ta=2
] Vv — Unit2 181 Vin=v- — Unit2
12 — Unit 3 12 — Unit3
S —— Unit4 > —— Unit4
E os8 E o8
(0] [0
g 04 g 04
5 5
> 0 > 0
6 “q‘)‘ | S————
£ 04 £ 04
o) o)
5 -0.8 5 -0.8
g g
= 1.2 - 12
16 -1.6
2 -2
15 2 25 3 35 4 45 5 55 1.5 2 25 3 35 4 45 5 55
Supply Voltage (V) Supply Voltage (V)
& 6-31. 25°C BRI ESHIFEREMBIRR |, Vin=V+ 6-32. 25°C BY RIFHEE IR EMKIRER , ViN=V-
2 ——— 2 ———
[ . = . — Unit 1
Ta =-40°C Ta =-40°C
16| TA 161 IA -
— e
— 12 — 12 .
> > — Unit 4
E os — E o8
(0] [0
g 04 = g o04l=
35 35
@ D -
£ -04 £ -04
) - o
g 08 — Unit1 g 08
= 42 — Unit2 = 42
— Unit3
-1.6 — Unit4 -1.6
2 I — 2

1.5 2 25 3 3.5 4 4.5 5 5.5
Supply Voltage (V)

] 6-33. -40°C R SR LR SRR R |, ViN=V+

1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V)

] 6-34. -40°C Bf RVFHESHIFEBREMPRR , ViN=V-

16

Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TLV9022 TLV9032 TLV9024 TLV9034



https://www.ti.com.cn/product/cn/tlv9022?qgpn=tlv9022
https://www.ti.com.cn/product/cn/tlv9032?qgpn=tlv9032
https://www.ti.com.cn/product/cn/tlv9024?qgpn=tlv9024
https://www.ti.com.cn/product/cn/tlv9034?qgpn=tlv9034
https://www.ti.com.cn/cn/lit/pdf/ZHCSLH0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLH0E&partnum=TLV9022
https://www.ti.com.cn/product/cn/tlv9022?qgpn=tlv9022
https://www.ti.com.cn/product/cn/tlv9032?qgpn=tlv9032
https://www.ti.com.cn/product/cn/tlv9024?qgpn=tlv9024
https://www.ti.com.cn/product/cn/tlv9034?qgpn=tlv9034

13 TEXAS

INSTRUMENTS TLV9022, TLV9032, TLV9024, TLV9034
www.ti.com.cn ZHCSLHOE - JUNE 2020 - REVISED MAY 2022
7 VE4N
7.1 R

TLVO02x A1 TLVOO3x #% 1t /& XM 18 1 Th ¥E bL i 85 , H A 3% A1 T U far B DA A B N R L o TLV902x Al
TLV903x () TAEHERE 1.65V , i A EEHFE 16pA FIHEG , % & SR . VKRR Tk
F o PYER_E H AR A7 HE B A O At E b F T I R A (R AR R ELRDIRAS |, R RAB d N o] LR S NS, A2
I AR IR B AR R

7.2 TR T HE ]
V+
V+
*
IN+ O
Output L O out
IN- O * Ve Control
SNAPBACK Power
f ESD Clamp
CLAMPS "
V- V- A T
i ’ Power-On
Bias [* Reset * Push-pull
Version Only
V-
7.3 Fri

TLV902x ( FFiRfat ) A1 TLVOO3x ( 4 ) 282 B A N i | H e 401K L R NI AT I Th R b g
%%, TLVOOxx R4 EAMENE NG |, Res/EE B B E A 200mV K HLE Fiztr. i asad oA 3 AT T
HIGRT , LA T R4 S an i B S A ThRE .

7.4 B ThEEAE

7.4.1 %iH

7.4.1.1 TLV9022 71 TLV9024 FF 4514

TLV902x FA —AMUEEN IR (5 AR N E BT ) S %, v B e B s — oMk
(OV & 55V) |, MAZILEISHIFEE (V) B .. 1Z IR H i o 2 AN e B gt 7 @ ez S 2 s
HSP e, TI UK F 4 B PSS i % B 100uA £ 1mA. BRI b7 s B K A Bh 388 0 - s i b TRt

], (BRI VoL MIDFE. 1 Th I ADHS R U5 b e BERE 97 3 2 R I 8D . R PHAE BB (>
IM Q) H5H1 T RC i8] # £ = A48 8 oy, JFHn EHi Al

AL TPt L AU R R, WERA RVFE E 5, WA DGR V- 5. AR 5t 0 R v
FIE 125mA , (BT IRIEA & 1E RS IR A Z1/N T 200mA.

7.4.1.2 TLV9032 71 TLV9034 7#E#i5H

TLVO03x EA ka2 , REREREN FEIR , abhr IR . X AUVl 613k ( w1 LED A1 MOSFET #it#l ) , 5+ H.
Te A FHFE A AN L B B 2% o #Ed G 4 AN BEE B2 B 5B — AN i o

AT HESR 40 D R B, N REERE R F YR L b T At A R S . B AR BN H K TEE FRL IR AN R ERL U
A[IA 100mA |, (HFTH IBIE4H &7 — R R /N T 200mA.
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7.4.2 EHE LI (POR)

TLVOOxx HATHI T8 sh st il sf A C A N 6 B S A7 (POR) HiLk . M HIUR (V) TR RS , POR HIERIGAE
L 1.5V ¥ f /s MR L B ELJE 05 Tk 30ps , BRAE HLYR FL IR P 55 1.6V DU IR SZ B 0E « il I K T4 T
BONRIRHRER , @B IR G |, EOBGE g R S S N BPIRES (Vip)-

POR H1E%H41E POR I (ton) fii%m tH IR FF R FHAS (HI-Z).

«4———Power On Reset Time (ton)——>!
ov
Vs / [ +1.5V
=z Von/2
ouT /VOL \¢

B 7-1. BB AR

TR, SRHEAITER I MU | R POR WA, 44 K b5 Bhisg i BTt

X T TLOO3x HEMGM ! 2 | S tHAE POR HIlA] “¥3h” o B by (& V+ ) 8RR (& V- ) BB ] 15 4
AT IR E |, DABT IR RSl . WR A H P R BT R sh A, M PSR H R T I TL902x , A4 TR
|y FLH 2 .

743 N

7.4.3.1 ZIZ2H A

TLVOOxx )% N B 5 75 Bl A (V=) - 200mV F] (V+) + 200mV. Z 58N E (Vip) 7T PAR iR 785 Bl P AR AT 5
JEo SN G KR T V+ BT V- 1, PR AN S R A M R

7.4.3.2 A

TLVOOXx NS Vs Jok , PR IL 5.5V, FHIE LN Vg A b AL BP0 A Vi Rl P IR OR R A [0 1) e
NS

AT LU OV £ 5.5V Z M IAEEAE , RIMESE Vs NF B ETH/ T It k. H S A AL v B AT e i
IEAESRE VI, %RV R 6 3t S LRI e 1R . 2 BT LA ANl S DS AN R AL 2 Vi BIASEZE S\ S i i 5
r L, AN B 2 R L E .

HEH R — AN S IR RHEA T AL BN, JFH ARG, AT PORRE , VIR &2 IR

PLT A2 46N FL S D 7% S Het H Y
1. 4 IN- FIIN+ HAE 6 2 B % N\ L T Bl A I

a. R IN- & T IN+ FIZR e | I ik i .

b. H% IN- KT IN+ FIIF R | D% H 9 s s
2. Y IN- ALEFEE RN BB E P, 1IN+ £E3E 8 F R E RN, f e 9K s
3. Y IN+ & T ER NG |, 1 IN- 7R3 0% N FUE Y6 B Y B 6 A
4. 4 IN- FIN+ BIARESR 2 MBI TE R A | %O ARHE (BEHL ) « EZERXIEhIETT,
R HAT AR E | TI 2527 @AE RGEIE WIS T | B MRS E A N R TE B A, DR EE £ M
Mo ANETEE RN TG B N IS 4T AT BE 2 SRS R A2k ( AL IR IR A4 N BRI ), AATTT S 3OAS /] T i
7M.
7.4.3.3 AR
XFT V+ V- Z 8 R | SN B BB A SpA. S V- [N ESD MR AT {4 LI e N\ %52
S TR EL PR (RS o 2% N L IR T V- B T3 N3 (0 48 5 B RATUE (I, A9 A 28 N IE A BT 46 558
S8 N B IR SR K. EEAETHE 10°C , SN f B U R .
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I A N B R B EH ST (BRI EREE S48 ), T BRI — A S A i dh A BR T BB, DABR B
AL ST HAE AR A B . RN PR AILE 10mA DA o 12 A3 B HEL BEL AT DR A ] R BEL N 70 i 45 B0 ) 5% 14— 41

7)o

7.4.4 ESD {#*%"

TLVOOxx RFIEFTA 51 A8 E T N ESD R HEER . S ARNITFe4 /AR5 IE] V- Z AR A 1) “ R
A A ESD B, B A v 5] S IR R (V+). BARERNFI A | (S RER , PR A
FFANRFPYL (5 SCR LN ), MIA AR TN BB AR AL 2152 AL

TLVO02x JT % AR 3P e B IR R 35y U F0 V- 2 [Alf ESD 447 , LAV s i 2 E T V+ |, =N 5.5V,

TLVOO03x i 4 tH x4 e B B 45 4 A0 V- 22 (8] f) ESD 47 , (HISE4EF] V+ () ESD BT |, K N A
B HL YR AL

A0 R N S ZOE P PR PUIR ( PIanRIEERE pFIS 52 ), TI BRI — 5 i\ s 0 R P PR AT FELBEL |, DABR Al
BHAL 2R F I AT TR AS R . AU B IR BRI 7E 10mA BRBAR o 1% 5 156 L BE AT DU AT Ae] B BELAAT N 70 T 24 B30 2%
f—#Bsr. TIRME ESD HHAZHIPERE , w0 SRy A\ Bl £ 1L % 32 A7 I 1A) m] et S KAUE (e , e AN s et
(A

7.4.5 REEABHA

WERAE I | W20 N ERAE . T AR SR AR s, B A\ B B2 T
BUsiiiR G, RO a2 fid A KL BB 0 P9 30 B0 i I A o o0 00K i N S 2 8 A T i S BN R Y L N SR A
50mV ZE 5 AU AR AT A AR s . B, AT LUK — AN S TR — M I R B S A, B AR
B V4 ( Rz N\ i ELAR IR B V+ 5] LR Sz ) .

7.4.6 By

TLVOOXx AR FIBAT A HR IR T BE -t T A7 AE B 08 BT 280 8 AR S AN R IR L, 24 xt 2 0 i Ik T %
W, AR REHEL BB (kG ), BUOSHESS MR B S A AR . KR IR AR AT, 1
ERZ . THEW, R PUNA ZERENNES , FP R IAMRIRN . HS 5T — iy 8.1.2,
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&

LUR BB 2 BE BANE T TI e, T AR HER PRI e 8 vk . T % )7 R AR STl o 2
BIEHTHMA . % NI MBI, DR R GEDIRE LW

8.1 MAfER

8.1.1 EXRFELE 2 E X

8.1.1.1 #&/F

B R B — NN BN E (ViN) 55— 8N SRR R (VRer) BEATELEL. 78 FTHI & 8-1 R4

h ) s VN N VREF , m”%ﬁl’ﬂ MR (Vo) NIZ AR P (VOL)o g VN KT VREF , )%y L (Vo) NI R
HF (Von). 3 8-1 &gl Tt 2. HFRACHE NG, BI04 H 2 4 .

* 8-1. %A
AR o
IN+ > IN- & (Von)
IN+ = IN- HHSE ( $15h - BB )
IN+ < IN- & (Vo)

8.1.1.2 (47183

FE R N T 35 A P L AR O 8 2 ) A7 A — S8 SE IR o X AR SE IR AR AL FRIEIR o B N e RSP B P AT
R B R T R e AR AR AE IR W REAN A . SXAE BT 8-1 B IRON tom A tom AR IR A3 At A v AT

Ho

VREF +200mV A V+
Input g v
' IN
VREF + 100MV --soeeseeeseeasenaneeny Vo (+200mv) Output
o \‘/ GND
) 4

VReF A VREF c

VREF -100mV v
Vo (-200mv)
Y. VREF -200mV
€ touy P € Lol ')'
VoH /
£ 80%
Output

VoL

& 8-1. Lhi 3t 7 &
8.1.1.3 ILIH/E

WKL Vop Al i 6 AE f IR I fL I (T A2 A AN V- ) ) o 4 B 81 Rl BRI N
100mV. AR 22 ERRIEIR (tp). LKA SN | AARRIEIR IS | JEHAE < 100mV I IR 7 2R H AR 1Y
S, U R AT RE KA I S
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L FFEE] () AR FERA D (t) A2 M G 20% A1 80% AT UR HIR ]
8.1.2 IRy

AR SR I B 22 20 B N P B LR (0 R TR P s, DU A PR 4 TE B PT RE 2 IR 9 B AR AT R A 11 B3

o iz OUE ARG 5 AR 218 T LU AR RO R RME I & A

A DA 7R R i AR S B R 7 1B A A A

8-2 P iRt fh 2. ZHIZ R — MNP K =T ERE - Vins Vos M Viysr
© Vyy 2 SEPRiE H s BB E B AL L

* Vos & Vine M VN ZIEHINIBRIT RS . ZHES Vog AT BB s, HBLE 0 250 S 12 86 % 5 DA

* Vhyst /& B 7E R AR PRS0 I s (R BBk (R i ( sk A2 1) o

< <

< <
< <

A
Y
A

A
A 4
A
A 4
A 4

B
»

! ! !

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

A 4

A 8-2. IR A &% Hh £
2SR, ESEMNATFM SBOA219 “ B /A BAIRME IR LS mEg” |
8.1.2.1 ABEBHIIEEHI R I H B 75
BAT IR Ih RN SO B 2 75 B — N DA LR R 28 FE IR LR (V+) N FEUER = B PH 2R 4% | Il 8-3 FiTur

+Vee
+5V

Fh;
1Ma 5V > >

ViN O x
—O Vo Vo \

Va +

Va2 Va1
ov < >
167V 3.33V

Vi

AW W

K 8-3. XA RMAELE .. EARMITIREM TLVIO03X
gy 1 A R P ARG B TR IR A 5 0 e BEL 2% X 2% 1 ] 8-3 T
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Vo High Vo Low
+Vce +Vce
R1 R3 R1
Va1 Va2
Ro Ro R3

& 8-4. [ AHEC B AR SN 4%
M VIN DT VA B, B RS RS (TR R Vo VAR5 Voo —FFm ) « —HFRZB MR DLRIR A
R1||R3 5 R2 H1% , {1 8-4 fifx.

BT € ST PR R FMC RSP R R (Vag)e

R2
(R1]]R3) +R2 1)

Var = Ve X

HVIN KT VAR St RS, fERADL T, = AHARM A rTEARoR O R2 || R3 5 R, WrdesA 2 fir
Ro

AR 2 5 SOMIRH PR e 21 e i P RBEAZ HBL I (Vaz)o

R2 || R3
R1 + (R2 || R3) @)

Viaz = Vee
JiREa 3 5 T LR SR AL SR .
AVy=Vp =V, (3)

8.1.2.2 REBHIIFEHI TR B4
HATIR i T BE (4 [F)AH BU e 75 22— 00 FRL BEL 85 90 4 A0 S AH i N\ 3 4 P IS B E (Vier) » 1 8-5 T

5V >—<¢
VREF 2.5 V O—————
Va Vo Vo Y A
Vin p2 Vinz VN1
Ry oV9ir—e
330 kQ 1.675V 3.325V
ViN

Rz
1MQ

K 8-5. RAFMECE . EAEMIIEER TLVI03x
i H Ay v P ATV B TS 52 20 F B 8% X 48 4 1] 8-6 FITs o
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Vo High Vo Low
+Vee +VIN1
Ro R1
VA = VREF VA = VREF
R4 R2
Vin2 =

&l 8-6. [FIAHAC B FH PEL 4% P 4%

B VN NT Veer B, S OVRET . 25 ZAE G MR P DR B = o Vin 2205 T Ving BIME. 35 5 RE
4 RKAFH Ving o

V
REF
+ Vier

Vs = R1 %
'M R2 (4)

2 VN KT Veer B, fitEoAm o 5 S0 LU DI ISR | Vi RIS R Ving AT . 1B 7205
K Vingo
Veer (R1+R2) - Vg x R1

V.. =
IN2 R2 (5)

FESCHLE T, GBI ViNg M Ving ZIAIZEAE , anJ5 25K 6 Fias.

R1
AV, = Ve X —
IN CcC R2

(6)
BEZMHRER , ESRMNHF M SNOAIT7 “ HATIRAThAe 1 AH LLE 35 Lk ” F1 SBOA313 “ HLAT IR i I RN [H]
LR A LR o

8.1.2.3 (E/HTFIRHI H I R A I I 15557

W] DA A TR 28 4F (40 TLVO02x ) , (ELETHE Rk i [B i B hr i fHeS . M A s B, /LR
B L BRSPS e BRI, i FLPE B8 S PR BTN R2 + Rpypupe T1 I 4 H BH 2% FELAE 22 /0 2
SIS 2 —

8.2 AR A

8.2.1 HALLEAR

T bR a8 TR R R A RS Ol . B 8-7 R 17— AN B T LG ES Rk o o SR o R —
i, W RS R BTN (TLV902x).
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...........................
10 MQ § 1 Low when ViN > VT, !
H 1

' " »{ OV OV
! 1
VTHs ! * E Micro-
+ - ' Controller
1 :
1
'

H Open Drain Output Only! E
Y N [ Rt e
IN Ro §
10 MQ poTTT e T H
' 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!_ |

& 8-7. & M HLE %

Sensor

8.2.1.1 #iER

XFF B, G DL R R ER

o MBS ST 1.V R BB (KR TR )
o CMEOESET 2.2V R BB (EHEK TR )
o EBRES ONEHET A

o tH— 3.3V HEftH

8.2.1.2 [EA i L FE

i 8-7 Franfic & LM . B Voo EHE 3.3V HIE , I8 Ve 3. ff R1. R2 il R3 HFHZ 4N 10MQ . IX=
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10.4 Bfp
TI E2E™ is a trademark of Texas Instruments.
FT A AR & E R FH Y.
10.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
10.6 RiER
TI RiEZE AARERIIH IR TARE . B T B4 ia FE o

1M U BEEAATITEE R

PAUR DU S AU, BRI IS B X5 B R e a R Aol AT s . B in A8, A S ATEH
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

TLV9022DDFR ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2H3F Samples
TLV9022DGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green SN Level-1-260C-UNLIM ~ -40to 125 2IFT Samples

TLV9022DR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 TL9022
TLV9022DSGR ACTIVE WSON DSG 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 9022
TLV9022PWR ACTIVE TSSOP PW 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T9022
TLV9024PWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9024
TLV9024RTER ACTIVE WQFN RTE 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 TL9024
TLV9032DDFR ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2H2F
TLV9032DGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green SN Level-1-260C-UNLIM ~ -40to 125 2IGT

TLV9032DR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 TL9032
TLV9032DSGR ACTIVE WSON DSG 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 9032
TLV9032PWR ACTIVE TSSOP PW 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T9032
TLV9034PWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9034
TLV9034RTER ACTIVE WQFN RTE 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 TL9034 Samples

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".
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http://www.ti.com/product/TLV9022?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9022?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9022?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9022?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9022?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9024?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9024?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9032?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9032?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9032?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9032?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9032?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9034?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLV9034?CMP=conv-poasamples#order-quality

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 21-Jul-2022

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF TLV9022, TLV9024, TLV9032, TLV9034 :

« Automotive : TLV9022-Q1, TLV9024-Q1, TLV9032-Q1, TLV9034-Q1

NOTE: Qualified Version Definitions:

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

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/tlv9022-q1.html
http://focus.ti.com/docs/prod/folders/print/tlv9024-q1.html
http://focus.ti.com/docs/prod/folders/print/tlv9032-q1.html
http://focus.ti.com/docs/prod/folders/print/tlv9034-q1.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Nt I )
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)
TLV9022DDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLV9022DGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
TLV9022DR SoOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
TLV9022DSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TLV9024PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLV9024RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TLV9032DDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
TLV9032DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TLV9032DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV9032DSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TLV9032PWR TSSOP PW 8 2500 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TLV9034PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLV9034RTER WQFN RTE 16 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
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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)
TLV9022DDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV9022DGKR VSSOP DGK 8 2500 366.0 364.0 50.0

TLV9022DR SolIC D 8 2500 356.0 356.0 35.0
TLV9022DSGR WSON DSG 8 3000 210.0 185.0 35.0
TLV9024PWR TSSOP PW 14 2000 356.0 356.0 35.0
TLV9024RTER WQFN RTE 16 3000 367.0 367.0 35.0
TLV9032DDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV9032DGKR VSSOP DGK 8 2500 366.0 364.0 50.0

TLV9032DR SOIC D 8 2500 356.0 356.0 35.0
TLV9032DSGR WSON DSG 8 3000 210.0 185.0 35.0
TLV9032PWR TSSOP PW 8 2500 356.0 356.0 35.0
TLV9034PWR TSSOP PW 14 2000 356.0 356.0 35.0
TLV9034RTER WQFN RTE 16 3000 367.0 367.0 35.0
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —f~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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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

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

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

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

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

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

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.

QP TeExAs
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LAND PATTERN DATA

DGK (S—PDSO—-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

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

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

4224783/A

INSTRUMENTS
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

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

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
EC .
2x T \
‘
|

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

(45° X 0.25) 0.4 0.18

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

[ []

4218900/E 08/2022

NOTES:

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

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

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

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

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

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

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

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
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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’ PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95

SEATING PLANE
265 TYP \

PIN1ID [ ]oa[cl+ =

AREA

— T
ox[0%5] |
8 T
1 H - — ] ‘; ‘
‘ %
1 1 i
2.95 ‘ 1
2.85 e 2X w
NOTE 3 1.95 ‘% ‘
T
|
x
] i —— i
5 |
0.38 A
8X .22 —L |
R % B [clAle o
: ~
T \
/ : 0.20
; l \‘ l 0.08 TYP
\- \ / /
N : —
~. /\x
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/C  10/2022
NOTES:

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

2. This drawing is subject to change without notice.

3. 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 - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 8

8X (0.45) —

T

L
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP ‘ (2.6) ‘
LAND PATTERN EXAMPLE
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING j\ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
| |
N
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4222047/C 10/2022

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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EXAMPLE STENCIL DESIGN

SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE

DDFOO08A

8X (1.05) —1

8X (0.45) —

sy

— €51 | CO
6X (0.65)
L R — 5
4 |

(2.6)

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

4222047/C 10/2022

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

design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

NOTES:

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

2. This drawing is subject to change without notice.

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

i
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) s
|

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/B 04/2022

NOTES: (continued)

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