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Vee P Y H R Y R 0.5 7 \Y;
Vi PG NG ) 0.5 7 Y,
Vo TE e PRI BT FER A 3o — S e o £ P 5 L (2) 0.5 7 \Y;
Vo i Y L S R @) -0.5 Vcet0.5 \Y;
Ik B HLR V) <-0.5V -20 mA
lok 4 H AR T FLR Vo <-0.5V 5% Vg > Ve + 0.5V +20 mA
lo R8I Vo =0 % Vge +25 mA

it Ve B GND HRS:H H F it +50 mA
Tetg W A7 -65 150 °C
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FHAEEAL (CDM) , 74 ANSI/ESDA/JEDEC JS-002 Hrit:(@) +1000
(1) JEDEC 3Ck4 JEP155 511 : 500V HBM At ZEki: ESD #liife | 2242k,
(2) JEDEC X(#% JEP157 &t : 250V CDM RERSTEbRitE ESD il fE F 2447,
5.3 BB M
7 5 RE NSRRI AR E VG E A AR (BRAESA I )
B B M
Vee HVR LT 1.6 55 \Y
Vi LR 0 5.5 v
Vo i H R 0 Vee \Y
Voe = 1.65V % 2V 1.1
Voe = 2.25V % 2.75V 1.28
Vin o LSRN L v
Vee=3V % 3.6V 1.45
Voe = 4.5V & 5.5V 2
Vee = 1.65V % 2V 05
Vee = 2.25V % 2.75V 0.65
ViL (98 T PNGERE Y
Vee=3V % 3.6V 0.75
Vog = 4.5V % 5.5V 0.85
Voo = 1.8V & 2V +3
lo B R Ve = 2.25V % 2.75V +7 mA
Vee = 3.3V % 5.0V +15
At/ AV PN 2 MY NS Ve = 1.8V & 5.0V 20 ns/V
Ta H AR KA R 10 AR iR B Y -55 125 °C
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5.4 #EREER
SN74LV4T02-EP
#aatn) PW (TSSOP) BAy
14 514
Roua S5 IR HRE 147.7 °C/W
R Jc(top) SR AP (TR ) A 774 °C/W
R 45 5 B AR A BH 90.9 °C/W
Yot SE B TR S 4 27.2 °CIW
Yis 45 5 BRI T S 8 90.2 °C/W
R 6 yc(boty SERAF (JEE ) ABH ANiE °C/W

(1) ARWIPBIESEZELE , ESSEMN 1C B R R

5.5 B/SRpE
75 H AR RGN B AR VS A AT (BRAET A B )
- . Veo Ta=25°C -55°C % 125°C py
wAME ABUE  BXME| BME O BRE BKHE
lon = -50pA 1.65V £ 55V | Vcc-0.1 Vee - 0.1
lon = -2mA 1.65V £ 2V 1.28 1.7 (M 1.21
Vou lop=-3mA 2.25V & 2.75V 2 2.4 1.93 \Y
lon = -5.5mA 3V % 3.6V 26  3.08(1 249
lon = -8mA 4.5V % 5.5V 41 4650 3.95
loL = 50pA 1.65V % 5.5V 0.1 0.1
loL = 2mA 1.65V & 2V 0.1M 0.2 0.25
VoL loL = 3mA 2.25V # 2.75V 0.1M 0.15 0.2 \%
loL = 5.5mA 3V & 3.6V 0.2(M 0.2 0.25
loL = 8mA 4.5V % 5.5V 0.3M 0.3 0.35
I V=0V 8 Ve 0V % 5.5V +0.1 +1 pA
lec X'fﬁ(‘)\gﬁ\gc lo= 14 65V % 5.5V 2 20| pA
— My 0.3V 5
3.4V, HAhfA N OV |5.5V 1.35 1.5 mA
Moo B Vee, lo=0
—AMiAJY 0.3V 5
1.1V, HAbfA R oV |1.8V 10 20 pA
M Ve, lo=0
C V|=Vcc 8 GND 5V 4 10 10 pF
Co Vo = Ve Bt GND 5v 3 pF
Crp ZF#H, F=1MHz 5V 14 oF
(1) SEETFFREE (1.8V. 2.5V, 3.3V il 5V ) I di Ay
5.6 JFRHH%
£ EARE KGR T I TARR VG AT SLREUE (EAE Ta = 25°C MHIUAR (BRIES A B ) ©
24 M (AN ) E () S ERE Vee BME  BREE  BAE B
tpHL A B Y C_=15pF 1.8V 15.9 38.1 nS
tpLH A B Y CL=15pF 1.8V 13.5 33.7 nS
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5 HARE KGR T I LA IR EVE I N IIAS ; BRETUE (EAE Ta = 25°C MHIUAS (BRIES A B ) »

¥ M (BN ) Z (fd) HEERE Vee B/ME  EEME  BORfE| BAL
tpHL A5 B Y C_ = 50pF 1.8V 18.6 43.6 nS
tpLH A5 B Y C_=50pF 1.8V 15.6 38.0 nS
tPHL A BB Y C_=15pF 2.5V 9.4 22.6 nS
tpLH A B Y C_=15pF 2.5V 7.7 20.2 nS
tpHL A5 B Y C_ = 50pF 2.5V 11.3 26.4 nS
tpLH A DB Y C_ = 50pF 2.5V 9.5 23.1 nS
tpHL A5 B Y C_=15pF 3.3V 7.0 16.1 nS
tpLH A5 B Y C_=15pF 3.3V 5.7 14.6 nS
tpHL A& B Y C_ = 50pF 3.3V 8.2 19.0 nS
tpLH A5 B Y C_ = 50pF 3.3V 7.0 16.7 nS
tpHL A& B Y C_=15pF 5V 5.0 10.6 nS
tpLH A5 B Y C|_ = 15pF 5V 4.7 9.7 nS
tpHL A& B Y C_=50pF 5V 6.1 13.0 nS
tpLH A B Y C_ = 50pF 5V 5.7 11.4 nS
5.7 MppE R
VCC =5V, CL=50pF , TA=25°C
28 B B/ME HAE BAE| B
VoLp) GERRH , BREIES VoL 1 1.2 \%
VoLv) THEHIH , BNEIAS VoL -0.8 0.3 \Y
VoHv) ZEr , BNEE Vou 44 5 \Y%
Vilp) =1 FEL P B AS N B 2.1 v
ViLp) % LT Bh A H N LR 0.5 \Y
5.8 JAVRE
Ta=25°C (BRAERFWH )
60 800
— 18V — 33V
54 — 25V 720 — 50V
_ 48 _ 640
g 5
= 42 = 560
2 36 \ 2 480
S 3 X 400
g 2 / g 320 |
< / AN <@ |
5 18 / N 5 240 /
- 12 k\ = 160 i N
6 / 80 yi
0 Z 0 7 ~] ]
0 025 05 075 1 125 15 175 2 225 25 0 05 1 15 2 25 3 35 4 45 5
VN - Input Voltage (V) V\\ - Input Voltage (V)
B 5-1. 1.8V Fl 2.5V ¥y \ L FE FL. IR b ff) PR FRIAR K& 5-2. 3.3V 1 5.0V Sy N\ LK R IR B A IR ERR
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5.8 MR (4)
Ta=25°C (BRAE3A3H] )

80
— 25°C
70| — 125°C
— _40°C
60 /J
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< \/V A
i A ~ —
[S)
- 30 Nﬁ\r/\ A/-/
|~
20
10 —
/_// | ——
0

0.5 1 15 2 25 3 3.5 4 4.5 5 5.5

Vee (V)

&l 5-3. L FiL R O S R FELUR LI

5 ==
T = e
45 ] —
4
35
31 3 —
L T
25
\\\\
2 — 18V
—_— — 25V
15 — 33V
— 50V
1
0 25 -5 -75 -10 -125 -15 -17.5 -20 -225 -25

B 5-4. ®RYSRE Tl RS R IR R

lon (MA)

0 25 5 75 10 125 15 175 20 225 25
loL (MA)

B 5-7. & PRE TR BES BREKXR ; 5V B

0.55 5 |
05 4.95
) 49
0.45 > 485
0.4 48
0.35 -~ 475
S L~ < 47
> <
et 03 L < T 465
= 025 v > 2 46
0.2 - 455
7| 4.5
015 7 — 18V 445
0.1 e — 25V —— -40°C
Z — 33V 44 — 25°C
0.05 — 50V 435 — 125°C
0 43
0 25 5 75 10 125 15 175 20 225 25 25 -225 -20 -175 -15 -125 -10 75 -5 25 0
loL (MA) lon (MA)
B 5-5. (R PRETRHBESHRRNRER FE 5-6. HETRE N HHBRESRRRKXR ; 5V HIE
0.5 33
3.25 |~
0.45 o
0.4 3.15
3.1
0.35 205
3
S 03 S 295
‘é 0.25 z 29
S L 285
0.2 28
0.15 2.75
/ 2.7
0.1 — -40°C 265 — -40°C
— 25°C 26 — 25°C
0.05 — 125°C 2.55 — 125°C
0 25

-25 -225 -20 -175 -15 -125 -10 -756 -5 -25 0

5-8. FHEPRE TRERESRREKKR ; 3.3V BE

lon (MA)
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5.8 MR (4)
Ta=25°C (BRAE3A3H] )

0.6 25
0.55 245
05 24
0.45 2.35
0.4 23
> 0.35 s 225
~ 03 T 22
O (]
> 025 > 215
0.2 2.1
0.15 2.05
0.1 — -40°C 2 — 40°C
— 25°C — 25°C
0.05 — 125°C 1.95 — 125°C
0 1.9
0 25 5 75 10 125 15 175 20 225 25 16 14 12 10 -8 6 -4 2 0
loL (MA) lon (MA)
Bl 5-9. fRHESPRA T BE SRR KRR ; 3.3V BIF Bl 5-10. mHESPRA T R SRR KRR ; 2.5V BIF
0.4 1.8
L 1.775 ‘
0.35 1.75 7
1.725
0.3 - 17 >
1.675
0.25 1.65
S S 1625
3 02 I 16
> = 1.575
0.15 1.55
1525
0.1 1.5
/ — 40°C 1475 — -40°C
0.05 — 25°C 145 — 25°C
— 125°C 1.425 — 125°C
0 1.4
0 2 4 6 8 10 12 14 16 -8 -7 3 5 -4 3 2 -1
loL (MA) lon (MA)
H 5- 1. RBEPRET M EESBERAMNRR ; 2.5V BIR B 5-12. EPRETHH BESHR KRR ; 1.8V BIF
0.28
0.26
0.24
0.22
0.2
0.18
S 0.16
014
= 012 > -
0.1
0.08
g'gi / — -40°C
: — 25°C
0.02 2 | — 125°C
0
05 15 25 35 45 55 65 75
loL (MA)
K 5-13. R PIRA T4 RS RIRAIMXER ; 1.8V B
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6 ZHMESR

(ERIEFEWIE Z MMM R R FTA f KR8 B A LR R R AR 28924 - PRR < 1MHz , Zg = 50Q , t; <
2.5ns.

XTI |, fax RAERIN 525 HOY 50% IR o
IR M, IR MR

Test
Point

From Output
Under Test

CL(U

|||—|

(1) CL ALHEHR S Ak Je L 25 w
& 6-1. i 1 A BB I I Vor

| |
Output 50% 50%
— — — Vo

(1) tpy A tpy 2 AR E S thd A
& 6-2. HLEITAL IR

90% g0~ — — — Veo
Input | |
10% | |\ 10% ov
=
90% g%~ Vo
Output | |
10% 10%
| | VoL

> ey e ey
(1) t A1t 2 B S b HI.
K 6-3. LRI |, N\ A4 FE 3t )
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7 VE4N

7.1 R

SN74LVAT02-EP & 2 £ R EIZB/T RIS oh s |, Al SCPl - Pt . ZZh2S DLIEZEHUTA KRR Y = A,
S P CAREIR LR (Vo) N3EHE |, JEH. S8 1.8V, 2.5V, 3.3V fil 5V CMOS H.°F-.

7.2 ThEE T HER]
I
) > o
xB %
7.3 Rt
7.3.1 F45 CMOS i

Zar AT CMOS SR o ARIE 7747 FRos as 0 AT LA O BLR FLI . BE AP 10 IXEh BE 70T fEAE 42 6
BN P A PROE L G, RN 5 FE AT M B AF AT I IR B o BRAN |, i1 (0 a1 8 0% BXh 1Y) L it LB 2% 1R RE S
ARSZRRE R, ARG . 5 RE SR D, DUBE R DL iR R a3 1F o e AUhn 4~y 240
BRAHEE HE K SABRE

AL (R4 CMOS i H W AR FR IR S
7.3.2 i —#RE SR
%A ) R B IE R AR TS BN R SR A A, il 7-1 B

/J\JD
R L 0 R A (32 e B W] RE S A A o G SRR ST 4 AN 1 St R IR BUE M L SN
At PR AR o A (e

VCC

B 7-1. SRR A —RE R RS E
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7.3.3 SCxT HWiRM A\ &

SN74LVATO02-EP J& T TI ) SCXT @Rt &5 , BA SN LB PRI, 1% R84 & A B H
NHEBME , SCREFHERG 0  JMN TR Z S0k 5.5V P RIMES |, SCRFME R R4 . far H f R Un 28 DL R YR L
(Vo) NWHEME 0 A AUHFIE Rk . N 7 IERIEAT |, NG 5 B ARFFESR THRZER Vigoiny BT A B3-S =
T NIRAS |, R R T4 E R VIL(MAX) FE T A BE SR HL T B AR S . 7-2 R T SCXT &R A Z4Ht
Vg A1V BB bRE CMOS #8441 s R - F , kA7 B,

By NJurmEST , BN SR AR RS |, A T Th TR . ORI B R BE AR AR 20 R A
JETE H 4 I KN U AT A THFAE e RO IR IR, [ e (R =V + 1) TFREAS 1.

N ZORNG SEA RBOZ RS Z M PO, U1 &z 77451 2 I N B e 18] BOE R BT e 3o AFF &k
MR REhFES KT RE R EURY . A REZ MBS |, 1§20 CMOS FI A Z 188 1L 20E 71700 N AR «
FEIBATIIE] | ARfTHEARA EAL N & . R N L IUE Ve B GND k. R RGA S —EHEZIKS)

BN, FTUAESIR bR T B LAY, DRI SR (8] B A A s . FEBEAEDR R T 2 MR R E S
FI 10k Q FEBH & | 338 % AT LU 2 B 255K .

A
36
34 |- 33-V CMOS
32 |- —_—
3 - — —w
28 |- HIGH Input
26 LOW Input
o 25-V CMOS
24 = 24V (Vor)
22 |-
_
s 2 2V (Vor) L —
P
& 15| 1.8V CMOS -
E " — - -
E 4L 145V (Vor) d—
2 1 —
>-Z 12 |12vemos - 1l
211\
1 =1 §
08 |- i —— e — — —— —
e —— 1
06 |- ]
T 045V (Vou)
[ : o, 04V (Vo) 04V (Vo)
£03V (Vo)
02 |-
0 | | | | | | | | | | | | | | | | | .

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

Vcc - Supply Voltage (V)

& 7-2. SCxT A\ B JEHF

7.3.3.1 BEEH

AU SN74LVATO2-EP X {5 5 HEAT e IR bt . MEANEE Voo bR HHORS ok 5 da Y FEUS AN IRME. | @ 9 1
TEFF MU THFIE R P PTA

Mg R m B PUR RS | S AR TE S ECSPIRES TN Ve, TEIRASPIRE TZ08 0V.e Wi 7-2 fios , Bt T
B HPRS NG S AT Viguiny #1 5.5V Z 18], AL TR B-TREE MG SIET Vievax o

fitn , £ 5.0V, 3.3V 5% 2.5V HLJE FizfT i8S rbriE CMOS fg N T #ET MR 454 | DAUCEC 2844 7E 1.8V Ve
& Fig47 It 1.8V CMOS 15 5. iEZ A 7-3.

BEIEFESAT S I0F

+ 1.8V Ve - 2.5V. 3.3V M 5.0V [KHIA

« 2.5V Ve - 3.3V M1 5.0V A
« 3.3V Ve - 5.0V A
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7.3.3.2 7 /E#

LA SN74LVATO2-EP XA AG 5 #EAT T e e HINTE Voo b0 FE HORE 9 e i Hh U AR N BIfEL | & ek
HILAEZAF RV THFHE R TR . e B BT AR | S R AR R - IRES T A8 Vee |, EIRHEFIRE T
299 OV,

BN FA AR , A SRS R IZ R T Bilin , 72 5V AL Mg i FrIbsiE CMOS fi

NFEEA 3.5V I Viguinge X T SN74LVATO2-EP , BAT 5V HUIE Vinginy 8 2V, X4 S iF AL 2.5V 15
ST 5V 55,

ik 7-3 fis , R T PR NS S5 T Vingay 048 TARHSPIRES S ST Viguax)-
TIEFERA L W

* 1.8V Vge - 1.2V %A

« 2.5V Ve - 1.8V A

* 3.3V Vge - 1.8V F1 2.5V A
« 5.0V Ve - 2.5V 1 3.3V A

VIH=20V [Vee = 5.0 VIH =099V [Vec=1.8]
VIL= 0.8V * VIL=05V

Gov | : 5.0V 25V 18V I . N 18V
S:;::c :m LVxTxx Logic System 1 é :;:t; :1 v LVXTxx Logic System
B 7-3. SCXT JHEAE ol
7.4 BT RERE R
#* 7-1 72 SN74LVATO02-EP ) Thfe
R 71. ek
]AO s
A B \{
L L H
L H L
H X L
(1) H=@EEEF, L= EERTF , X= FHEE
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8 L FH A St

#IE

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

8.1 MAfER

FEZNHF, AP SIETTRAIE SR Bifras , Wil 8-1 s, ATLAX 3 /> SR B &8 F PN H A
HIRZART] , BCE RS A Rt B AN BB R R A

SNx4AHCTO02 HI T Ha R tidi7~ )T LED JFoN R Gzl a2t — ¥l . AP or b AR i ri , il Q 2208
RSP SRR R, BRI R GRS B Z R R A SOE R HECHE S, Q R E AR,

FHP AT DAAE BAR T S BHER AR TP RN — >/ RC, BUR ey BONRF s BRUCIRES | IX AT RE 27 AR B8 i e s <
SNx4AHCTO02 F A ok N e o R EOR it 3 R f N, DR HE SN

8.2 AN A

A

System
R Controller

R2

7 Tamper

Tamper Indicator

Switch

& 8-1. SR N FIAE A

8.2.1 ¥itER

8.2.1.1 B EFHI

AR AT T FLE L IR AE 2 I 17 44 PR e FOVE R Y o LR PR TR A% TR A A4 1 3043 Tt v B 280 1 v S R

1F FLE FLYE A2 RE S R AL I FL A 45 T SNT74ALVATO02-EP Fr g far H S vt ) s B b e RER S B FELIR loe (7R
HFME BB ) PURTF R BT 75 AT AT AS IR 2 A . B 528 0F R e h 5 1F YRR AR i RN R R AR - B AR AN
BRI 20 R AF (A B Vee IR B

H R RE S HE N I FRLIRSE T SN74LVATO02-EP FT A5 i Hi i FEE N O B AN b B K FYR FRIRE I ( 7 4 T4 )
H ) LR ST T KR TR S IR 2 A ARS8 1F R A E N L ATz A0 st vl EN B K/ N AR R R LA . WA IR AN B
KX RAH (1 SR GND ok .

SN74LVATO02-EP ] LABRZ) e B /N T 8055 T 50pF Mk , [RIB AT a2 A 5 2 A o mT DAt Jom B8 K (1) 25
W (HEVURE R 50pF.

SN74LVATO2-EP "] LAIRZhH1 Ry = Vollo ik i R 58k , B th S AN B AR A “TAF M R B Von M1 Voo &
o TEBEHCTIRS R, 22 s H i s 2 SO RS RS Voo 51 IAR 6 FELJR LR 2 T8 24 .
MIhFE AT LME ] CMOS # 5 Cpd 7 &AL 115 Bk T 5.

W VA A 26 1 FIE HE (SLL) 75 Fllas (FATEAF IR R BERI (5 Bt g & .
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/J\JD
XN RAHEE PO ISR T ymax) 2B IEBUR S BOMEIN IR 5201 [ 50/ iR A B
FIH AT . $RBEIX LSRGy B b 45R a5 -

8.2.1.2 AL EFHI

BN 5RO A4 BRI BT | L A RN R R . AN BB B RABUE ([ PR
HL VS

REFH AN LIS Voo Bt RSN TEAEH] , AT BB R SR M AR, d0 2R I 2208 il o
VAN (2 525 | /(= E2 o E I /B i O N A N B3 €2 -2 /NS e v SN DS e oS ST R R 7 SO O A EN DS I
IR TR . fH 2SS L. 2N SN74LVATO2-EP [FIds FRIRE ( 40 4 “TAFHE FRRTILSE ) LA BT 7 i N 4k
H R R N X EEAER , EHE A 10kQ fHRFHAE .

HIRIBE N MG B | B M 557 .
8.2.1.3 #HHEBEFI

IE YR T A b e P U o AR A TAFE TR Vo IERIRLE | M H i I8 HBCRE 0K B iR th L T . 2
e i F T A AR P U o ARAE A TR TR VoL MERIRIE | i Hh S N PR 4R e R

FREAL T HH BOTRZS FOHE 5 b ) a0 2N B LGB AR — ke, BRI AR A Ah . 75 AT g2 S SR KIF
R

Al — 23 A B A RS 5 RPN IEIE AT ORI, DLSRASATSM O ey H SR B 58 L
AAEF Bt T DUORFRE AR o AN EDK i FLE R B Ve Bt
ARG NG | WSS AP 5y
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8.2.2 FANW IR

1. 1 Vec 2 GND Z AR II— AN EHE A 8 . WSS B HE L sstF |, fEHS L5 Vee #1 GND 5]
[l Arfeg oy R T AR &

2. WS Im A g < 50pF. IXAGEREVERRS] ; (HiR R kR X DUE I A SN74LVATO02-EP 1] —4
a2 NS PR AEE 2 /N AT 2R RS

3. #f R4 e A LB A ER T (Voc/lomaxy) @ - X ATBT b “ et e KAUEE ” T iy iR . K28
CMOS AN EAH LA MQ NEALH IR ; @ KT 2 Bt S A e ME .

4. BHEETVRAIGERR A ; SR, W LS N RS CMOS Z#E5 Cpd -4 WAL 0 Bt S shRE Ak

Ho
8.2.3 I H£%

o o I
[ | | | | | |

o i
 — | L
I I I
I

0%
)
00:
&
X
o
X
b

& 8-2. M T
8.3 HLJRAHEN
LA LA @ e {73511 /N R LR FLU R D€ (L 2 18] AR AT L R o A Voo S 12T RLEAT — > R UF 1 55 1
RS, UBTIEZhR T @VONZS M 0.1 uF A AT DUIFERE > 55 % L 72 25 DL AS [] F I P 00

O 1uF Al 1 nF ASGEN BT . 57 0% A A N 22 38 0 R A B SR s T AOAE B, DR T ROCR | nbd
AR FTR o

8445

8.4.1 fij/FtEE

FHZ A Z@IEZE BRI MAANEET . EUZHNT , KM B 2= Th s/ The ; #
W, SAUEH =N ST AN N B 4 DN T TR 3 AN SRARAE A S IIA S B2, B Ak
RN I A 2 SO R 2 SRR 2 UINEREIRAS . BB 4 2305 10 BT A oK A P A N 0 25006 422 31 e A N L TR A Y 5
B R v T R OB RS BT, DART IR LRSS . DA T AR AT s A P N 1 e e ST B e T B
(e, W MINERER] GND BY Voo , BLGIE 5T g A B a5 7 (5 25 vk
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8.4.2 A R~
GND  Vgc
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation [.:l placed close to
0.1 uF the device
1Y A1 1411 Vec
== P 13| 4y Unused outout
left floating
1B 3 1211 4B ynused inputs
2Y[C1 ] 4 111 4A tiedto Vee
2ACI] 5 1011 3Y
2BCIT ] 6 9 |—T13B
Avoid 90°
corners forr  GND[I ] 7 8 [I13A
signal lines

K 8-3. ;v |75 J5 SN74LVATO02-EP
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9 FAFRISCRY SR

9.1 UM HF

9.1.1 MY

ST AR

o« TENAEE (TI) , CMOS FIAZE 135 11 56555 19 A mai AR 1

9.2 W URY B H i A

BRSO EHHE A, EFME ti.com IR RSO S A HEATIE M, BT R B A R
B, HRESITEAE R |, W EE L O SO 8 BT B stk

9.3 XHRFHIR

TIE2E™ e iFiR A R TREMMEESH R R, il BT KA PEIE . 2k I0iF g i 38, 4%
MAMEEERH B CRR R, PSP P sk # B .

BRI AN A RSN TTIRE RJEAET SRt IXECN AL TI BORE | I HA—2 KB TI A ; iS5
TI f A 4

9.4 FHkr

TI E2E™ is a trademark of Texas Instruments.

A Fibn 2 % B A & I =

9.5 BB
FR I (ESD) S RIX AN E R H S . ZEIHAES (TI) R BOEIEIE 2 1 TR 4 i AL SR BT A SE R F s SRAS I < TE A 1 b 3

A RIS | 7T A S AR Al B

m ESD Mk /NE SBUNUNUTERE SR |, KEBASSIF 0. RS ISR R AT RETE 2R 5 2 BIBUR | X NIER 4 2

B AR T B2 SRR S R AR B AR

9.6 RER
TI Rifi# AARBRI IR T ARE BT BRI E
10 &7 P e 3%
=p BT L
2023 £ 11 A VIUE RATHR

11 U BEEMATITIEE B

TRITHEE P, BRI IXEE BRI E A T R s . BR AR AT, H
ACRSTRGHATIEAT o« A RILEAHR R IR T A hAS | 15 3 A2 (1 T AT
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PACKAGING INFORMATION

Samples

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)
SN74LVATO2PWREP ACTIVE TSSOP PW 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 LV402EP
V62/24605-01XE ACTIVE TSSOP PW 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM LV402EP -

@ 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".

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.

® | ead 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.
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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 30-Nov-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74LVATO2PWREP | TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 30-Nov-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LV4TO2PWREP TSSOP PW 14 3000 356.0 356.0 35.0
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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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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
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