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7 R (continued)
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SN74LVATOO 35 YA FA i 85 05 R N BEOBOZ XU N SR T ] AR U AT AR R AL Y = A®
B. frtiHCFLAHIRHEIE (Vo) AFEdE | JF H ¥ FF 1.8V, 2.5V, 3.3V fil 5V CMOS Hi*F.

9.2 ThEE 5 HEE

XA

>

9.3 Rt B
9.3.1 P45 CMOS =A% H

UEESAF RSP CMOS =a5H i . I ebda i wl LU T = MRS © ksl RS m BT, ARif 747 Fom asfhal
CAE N AIRL AR BT LT . e 2 HOBR Bl RE /0 T REAE e D BN P AR BRE AL 25, PRI 80 2% P8 A 2 AN G 3 2% 1 LB 1
PR . BEAL AR R g RE O IR SN Y R R LL B AR PR REVE AR S RO HIRUE R, TN BUR A1 55 0 BR 1 1 1
tHZhA, DA G R i 45 R a1 o AL ARG ZR I ST 20 R A HIE (R I ORI BRAE

HE TR, f i BEA SRR, AR B, (B AT R RN R RSN fE R DT
WET, il B EAZ SR, R TAMBR R . RS A KB SR 2% A, MR A H
L AR e b BT o v BEL T DA B i, DASE %0 i Ak T e BEL IR S I it S PR L e I ELBHAE
Rk T2 MR, Wi AR AR S %, FTEUEH] 10k Q L BH 83K 2 X L 2K

KAL) =25 CMOS Hir Hi M AR FR T IR
9.3.2 #Hfr —tRE &M
2 B i RN B IE ST AR Tz s R N R R A R, i 9-1 TR

CAUTION
FLITS H HH 20 iR KA 1 3R P € B PT RE S B 2 1F o 0 SR8 < A A AN 1 BH 6 PR RATUE (B | BN
AN ) PRI PR I AR

& 9-1. NN FHH AL R E R BESAE
9.3.3 LVxT 3% A\ B[R

SN74LVATO00 J&T Tl ) LVXT a4 R4, BAERNHE KB PFE#HRIIEE. Z R84 B A ER A B
JERME , SCREAF IR ; AT A& &k 5.5V HVHIES | SCRMER . it BB & DL E K (Vee)
NFERE | W TR R ITR . T IERIEAT |, WS S D AURFFEBUR TR E 1 Vingainy B BESRAS S A
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W&, REFESURTHE R Vigmax) AP A BESRIHRE ARG . B 9-2 BoR 1 LVXT RFIEGIFRIEL Vi AT V)
1, PALehnitE CMOS #34 H i e i1 F 5 B

WO, R RSO S RAEIFERE RS | W A TR PR . BB LT B PR AR I 20 R A AT
JE T s RN BB AN A THF A e R OCMANIR R, SR E R (R =V + 1) THEAA .

N ZRI NG S ROZ RS Z M PG | U1 &Kz 77441 2 I N S i 18] BOE R B e 3o A&k
VRSB X TRE SBURG . AREZHAEE |, ES 1 CMOS A ZE13E (L 20 E 5195207 BRIk -
FEIBAT A, ARfTRHRARA AL AN S . R AN L IUE Voo B GND k. MR RGA S — H I3 IES)

BN, WA LA B R AL AR AR IR S A B A R A . R PHECRE R T 2 AR (HEW
10k Q FEFHES , 208 Hm] AT A2 T A 2K .

A

36

34 = 33-V CMOS

32

—_—

3 = — — V,

28 | HIGH Input

26 LOW Input

6 - 25V CMOS

24 |- 24V (Vor)

22 |

_
s 2} 2V (Vor) P
g 18l 18-V CMOS -
S 15| —
3 145V (Vo) -
g 14 |- —
FIRE 1.2-v.cmos - 1l
411
N (VAR
08 - — e e ———— ——
e
06 |- ]
T 045V (Vo)
04 |- : oL 04V (Vo) 04V (Vo)
203V (Vo)
02 |-
0 | | | | | | | | | | | | | | | | 1 1o

16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52 55

Ve - Supply Voltage (V)

& 9-2. LVXT #i\ L E B P

9.3.3.1 E/E##%

A LA SN74LVATOO X5 53T MR 85 . TihNTE Voo b o 4 e s St B S AR N BRI | I @4 17 55 1F
A THFIE RP TR

SEREF R | Gt R RS IR T Voo , EIRHIPARA T2 OV, W 9-2 i |, HlRAabT
RIS BT Vigaany M 5.5V 2 1 | T4 T HPARE MRS 2T ViLax-

it , 0 9-3 iR , 7E 5.0V, 3.3V B 2.5V HLIE FIEATHI SR LERIRRHE CMOS Hi N T HEAT IR RS54 | DAUTIE S 0F
15 1.8V Ve HUE T2 /7I 11 1.8V CMOS £5% .

BEIEFESA S I0F

« 1.8V Ve - 2.5V, 3.3V f1 5.0V fIHA
« 2.5V Ve - 3.3V # 5.0V KHA

* 3.3V Ve - 5.0V RN

9.3.3.2 7 E##

AT LLE ] SN74LVATOO XA S REAT TR Fe . WEINTE Voo bR H R ok g oy Y L AN N BRUAE , T & iRz 77
FAF M THFHE Fh g . R RS BHPURAR , fa A SAE S HCPIRES N AN Vee , RIS T AN
ov.
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WANRA AR , M RRAS BT T AR filan , 7 5V R AR R IZATIE AR I0bRitE CMOS Hi
AN¥EEA 3.5V 1 Viggainye % T SN74LVATO0 , HA 5V HIEHT Viginy 08 2V, X8 R vF SRR 2.5V (55
THIHe5E] 5V (55

1l 9-3 Fir , BRI T B TR EBT Vi, T TR PRE QRN ST Viiwax-

THEFHRA G T

« 1.8V Vee - 1.2V A
« 25V Ve - 1.8V KA
« 3.3V Ve - 1.8V Al 2.5V %A
* 5.0V Ve - 2.5V #1 3.3V KHA

=20y =osoy
Sav =N LV1Txx Logic —\| sov 23 & TV ——N LV1Txx Logic —N\| 18V
system [/ —1/] System 12;;;31 Vi1 —1/] System
B 9-3. LVXT F+ I fE 5 Hon B
9.4 B IhEEAE
% 9-1 % 7 SN74LVATO0 fshReE .,
# 9-1. ThREE
A #
A B Y
H H L
L X H
X L BT

(1) H=rwmHEET, L= RBERT, X=HK, Z= M
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10 52 RIS

#E

PUR BB 2 BE BANE T T e, TI AR R e vk . T % - e g o2
EEHAE, PURRAEA IS B S AR A RS RE

10.1 RMAER

FEZN T, AR ASXUR S AT TR GUERAR HP A 240K SR BUAAES | a1l 10-1 Bios. AT BAXS SR 4> SR 87 &%
REFIPIANEONIZ R T, B PR A\ 32 HL Nl TE S R A

SN74LVATO0 I JXah L ekdict] LED U RSz bl as iR b — M8l . APyt o ATy |, frdh Q 2200
R St R R, BRI R GRS B2 AR R A SORIRHEHE S, Q iR E AR,
AR AP AT R SR B A% (10 Fay NGB H Bl TRt AKEN |, e AR A PR oy m LA I, 7 A B N i R A
fi&. X3 SN74LVATOO Bz R EAREFE | RO E A B0 i N\ B o 30 ZOR Nl S Rl A SN

10.2 Ht 7Y N
R1g _ System
R Controller
Tamper _ Q X
Switch S
R2
2 Incioator
B 10-1. JLEI N FER
10.2.1 BWitEK

10.2.1.1 BIEEEFT
AR FIT 7 B L TR AE 2 I 17 24 PR e WOVE R Y o LR P TR A% TR A A4 1 3043 vh IR 18 B s 1 P S 1

15 A L YR AURE S SR (1 AL A T SN74LVATOO Jir 3 it s or H PR A RN L s K A AR IR e (2T
FFIE BN ) LEIT R PTG BRI A i 2 Ao 2R AR B L 5 IR PR BE I /MR R B At Wil R AN 22
S X R A FE T RIEE Voo R -
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Fe b ity 5 AU RE NS EN IR FELIREAE T SNTALVATOO 5 i Hi it N FOLEL LD L dse R IR IR I oo ( 7F B T4FHE %)
) PAATF R T 75 AT B &S B 2 Al 2228 0F e N L BT A0 T VE N B /AR R T LR o B OR AN B I
XS R AH A AETE GND F B K S H L -

SN74LVATO0 n] PLIRZ) S L2 /N T 805 T 50pF 1 #k , [RIE 73 2 B A B0ds 38 A0A . mT DL i 58 K /0 25 4 11
#; HEIAEE T 50pF .

SN74LVATO00 AT LAIRZNH Ry = Vollo FiIAR I L 2k, b v I AT RLAE 2 T4 1E R Von 1 VoL & o
FE R HEATOIRE T, AU A% B e e SO % HLE S Ve 51BIAL Y 5 H T 22 T8] A0 25 4H

IR LU CMOS Z)#6-5 Cpd 715 N T h S (45 B kAT oH 5.

W VM 226 14 FIIE HE (SLL) 295 Fllas FRIFAFE R 3R AR5 Bt A & .
CAUTION

X RAHE N DA IR =GR T jmax) 2P LSRR B RO BE BRG] . 15203 I A0 RAAE
B AR . SR LR N T B IEBRIR 28 4F
10.2.1.2 HAFBEET

N B L THAL Vi many A BEBRBERAT T | BT Vipyin) A BRI B . IR 20 R A AT
18 TR ARN T -

RAEF AN LA % 2 Voo Bt . RSN TE AT, WAT PR R R M AR, a0 2R I 2248 il o
AN BIFARGREAE AT, AT DA S b fr T i P I A . R BE A T BOA R TR, R R TR
WRASPIRZS . HI IR R, BEN SN74LVATOO MR IR ( 41 & TAFHE ThITAE ) LI i N e e 4
BRAIEFEAR AN XL E , Gl H L] 10k Q [ HLFHAR

SN74LVAT00 B CMOS i , BT BT RS N A e 1L S TAE , WM WS40 R e L. %18
HIm NS 2 SR BIN I DhFE DL S g T S R B

B IRIAE NG B | B0 1 557 .
10.2.1.3 BHEBEFET

IR T et s s . MR 4 THFE T Vo BIVERIRLRE | ANt im0 BB ks B ARt FL I Bl
FER T A R IS . ARYE A THFHE B VoL MNERIRIE | o HhimifE N FB iR 42 mai th r I

FREAL T AH BOTRZS HOHE 15 b ) a0 2N B L HOE AR — ke, BRI AR A Ah . 75 AT g2 S SR KOF50
R

[ — 334 LA AR RS 5 B ASETE 0T DRI, DAIRAFAS i Hh IR B 5
RAFH % T MR R B AORAS . AN BRI R B F Ve B

A IR IS NS B A5 S S H A 5y

10.2.2 7 FH 4k

B 10-2. R E

11 FRJRAH R BN

LT LA ZRAE {7351 /N B K FLIR R R U (B TR AR AT o A Voo Ui 119 BLE A —> R 4T 55 %
A, BT IEDh R T VOISR 0.1 uF A . W BLIFIE 2 A 55 i ol 2 4 DLAI R AS (7] B0 e 78 A 2
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0.1uF A1 1 uF HAESIHE S IR ] . 55 B 7 85 B2 38 RO AT RESE I i 7 A B, DASRAS SEARRCR |, fbh
RIS -

12 4i J&

12.1 A RFEE

R ZMAMZEEZESIN , MANTEE. EWZHILT , RS- B8 DR st 72 Dhfe (4
an, HOUE =S T AN A B 4 DT 3 M) o BRI SI A GRES , B4
BB AR A AR E SCHLE 2 S BURE SCRHRAEIRAS . B B8R 10 I A R (8 A3\ U5 1) b N\ L R T
SE SO IZ v S B R i IS, BAB IR o A U Y T A AR S R A P A N PR A R T B T S AR )
BE. MW, ML GND 3 Voo , DAXHZARDIRE A B L e 5 3 itk

12.2 A R~
GND Ve
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation [.:l placed close to
0.1 uF the device
1ACT ] 1 o 14T 1Vec
Unused inputs
1B 2 BLETI4B  4iog 10 Vee
1Y} 3 12T 14A
- T Unused output
— 4 1 — left floating
2B 5 10[1T13B
, 2Y[C1T] 6 9 [I13A
Avoid 90°
corners for  GNDLCT]'7 8 13y
signal lines
& 12-1. SN74LVATO0 7= 51746 5
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13 SR SR

THREEREIFFR TE. A 7 TIPS fe . A2 RS AN 5 i vk 7 42 1 T BL AN 4
13.1 CRS S

13.1.1 MESRY

TE SRR AR SR

o TEMAES (TI), CMOS Z)#t% Cpd i 5 BT
o TEMNES (TN) , @IHEZ AT BT

o TEIACE (TN, it ERIZHE (SLL) 21 RIS FHIZAFIE N T
© HEJNCER (1), CMOS #ip A ZZ 12 8 297 1S T
13.2 FWCOEFTE A

FCCRERNE A, W SR ti.com RSSO IE . sk a7 R TN BRI A R R SR R
L. AR LIS B IE B AT BT SR PR A BT T SR iE Rk .

13.3 XRFEE

TIE2E™ ZHLIn R TREIMMEESE TR | il HEENTFREIGE. S 10IEI A Mt 3 8. MRINA #
a5 U a) R R4S A R R A T B

BRI AN A S DTS R ERE” SRt XS FEIFA AL T HARME | I A — @ =B T WS 15210
T CEH KD -

13.4 Bty

TI E2E™ is a trademark of Texas Instruments.

A Fibn % BT & I =

13.5 B H R EL
HHEIOE (ESD) SARFRIXANER L . B AR (TI) EEUCE IS 4 TS 1S M kb B AT B B o 1S S0 5 T P b B
A RIS | T SR B o

Alad ESD /D& SEMUNOTEREME S, , K E B BAF M. RS (0 SRR T RETE 25 5 BB | IR DN R An 192
O T 2 BB PR LA (AR AT

13.6 RiER

LUSEES AARERFNE IR T ARG B - BRG] A E o

14 HLIL. HEMTTAGE

TRTHE RSP BRAITIAE RS . XEE BRI E AT R s . R ina s, AR TEA, H
ACRISTRGHATIENT « A RILEHRR AR T RS RRAS | T2 22 0 (0 3 ATA
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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 ©)
@ ©)
SN74LV4TOOBQAR Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LV4T00
SN74LVATOOBQAR.A Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LV4T00
SN74LVATOOPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LV4T0O0
SN74LVATOOPWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LV4T00

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

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

® RoHS values: Yes, No, RoHS Exempt. See the 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.

® 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 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 SN74LV4TOO :
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o Automotive : SN74LVAT00-Q1

o Enhanced Product : SN74LVA4T00-EP

NOTE: Qualified Version Definitions:

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

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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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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www.ti.com
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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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GENERIC PACKAGE VIEW
BQA 14 WQFN - 0.8 mm max height

2.5x 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.

4227145/A
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PACKAGE OUTLINE

BOAOO14A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD
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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 optimal thermal and mechanical performance.
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BOAOO14A

EXAMPLE BOARD LAYOUT
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

|
|
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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.

i3 Texas
INSTRUMENTS

www.ti.com


www.ti.com/lit/slua271
AutoCAD SHX Text
 

AutoCAD SHX Text
 


BOAOO14A

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD
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SCALE: 20X
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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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