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13 TEXAS SN74LV8T165
INSTRUMENTS ZHCSTQ1 — NOVEMBER 2023
SN74LV8T165 FrEX AL 8 B B FES
1 %4 3 iiBEA
« 1.8V ES55VHREIEHETHE SN74LV8T165 82— N HEK R BEm A, REEH
o BREEIRES 8 uBfuEFaR. ZBRMHEAMIPETEN  MBKIE
(BB 7.3.1) : MBAUHIE , XHHERNH SHLD W AZRS, mHE
- AEHE FUERBE (Voo) NEH , FEXHE 1.8V, 2.5V,
* : 3.3V M 5V CMOS 8%,
o =
AV BHAZRI , BAREHESYE  THRESE
. 18V Z 33V CMOS # A E1THH ( HIE0 1.2V MARZRN 1.8V
. 33V T 50V W 1.8V AN 33V HE ). A,V E
el R ABIM AR T 1T (Bl 33V E 25V #
- BREHE#R )
« 5.0V, 3.3V, 25V E 1.8V -
« 5.0V, 3.3V E 25V 5
. 50V :Kt 3-3:\7 ik R HERT@ gﬁ){#(ﬁﬁﬁ)
e 55V ?é\:lzﬂﬁkglﬁﬂ] SN7ALVET16S PW ( TSSOP , 16 ) |5mm x 6.4mm 5mm x 4.4mm
o HIEFRES|IBIHET BQB (WQFN , 16 ) | 3.5mm x 2.5mm 3.5mm x 2.5mm
« EEFIX 150Mbps , EF 5V & 3.3V V¢ e N
e LA (1) BXEAEEL , HSET 1
+ EABALBRBM 2R (@) HERY (KX ) HIRHIE  FHBEAM (WEA ) .
o FPiMEEEN 250mA | (3) HERY (K x| ) NIHE, TIHEIIM.
%4 JESD 17 ML
2 MA
o MR ERE ENEAKRE
A B C D E F G H
| | I |
SHID | >0———¢—>—9¢ ¢ >—@ 1 ———————————
5 Additional
Shift Register
Stages
S R S R S R | > Qu
SER — D Q D Q | ° [ ) ) — D Q
6 p—
\—| >— Q4
CLK INH — J
CLK —

LB 8E (EE#])

AEFRHRNEARERE, HEELL, TIRETEY ; BTHEIIRTTEEATANILIE , TI FRIEFIAERYE. HEik
AW BFATF ti.com SERIEURA (2HIXH) .
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EAS
LI = L SO 1 FARTE =2 R SRS SURUSURRURN 13
b33 7 - IS USRS 1 74 B TR E R e 16
R - IO 1 8 RIS E ..o 17
4 B I R A AR . e, 3 L IR I R == SRS SRS 17
L L -SSR 4 8.2 BEA R A e, 17
B S R BT B e 4 8.3 B R IC I ettt 19
B2 ESD e 4 R o TSRS 19
LR = A G e = R 5 OB TR I e 20
R - = S 5 SRS = - =SSR 20
B B I e 6 9.2 B STRE T A oo 20
LI IR U =2 SRS 7 0.3 B R oottt 20
BT Tt e, 8 O BB et 20
B8 B A e, 10 0.5 B B e e 20
36§ X 12 9.8 TRIBEZR oottt 20
T BB e (ST [V S A1k R 1= SRRSO 20
AR 5 SRS 13 118, BHEMA TG e, 20
7.2 THBE T AR oottt 13
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4 5| IR EFMTheE
SHILD 11 0O 16 =13 Vee =
CLKC 2 15 |=1=1 CLK INH oz
E 13 1413 p I
F 4 13 ¢ ck [Z12 = 2 145 T7] ckiNd
G s 128 E'_','si imf.’o
H s MET3A FED 4 mema | 13 0] €
Qi 7 103 sER efZis | P p2l e
GND T 8 9 q, S R Y
& 4-1. PW ¥ , 16 5| TSSOP ( TH#LA ) B SR R
a T Not to scale
% €]

4-2. BQB #% , 16 5|} WQFN ( TR#IE )

#* 4-1. 5IITheE

) .
e P 2R el
SH/LD 1 [ ERANSEFENBABN , ERA RN KT MRBE
CLK 2 | R4, EFRALE
E 3 [ HITHWAE
F 4 [ HITWAF
G 5 [ HITHWA G
H 6 | FHITHWAH
Qy 7 o) RARERAT A
GND 8 G ity
Qy 9 o BRITHE
SER 10 | BRITRA
A 1 [ FHITHEWA A
B 12 [ HITHWAB
c 13 [ HITHWAC
D 14 | HITHWAD
CLK INH 15 [ B 00 36l 2 A
Vee 16 P R
HRRE — BARR A TERET GND 8%, B2EEIEFARMESHBR.

(1) I=%WA,0=%fmd,/O=mASHME ,G=1#,P=8j§
(2) 1XPR BQB %,
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5 #1&

51 4N BmAFER
EARBREGTHIEEESEANE (BRIEZFHH ) O

B/ME BAE By
Vee BRBETE -0.5 7 \Y;
\2 RMABREEEE 0.5 7 \Y
Vo ES MRS R RANE — A B ESEE ) 0.5 7 Y,
Vo AHBEEEE 0.5 Veet0.5 Y,
Ik A R Vv, <-0.5V 20 mA
lok it 3 B Vo <-0.5V & Vo > Vg + 0.5V +20 mA
lo Baeim R Vo=0F V¢ +25 mA
B Voo 5 GND My 4e 85 +75 mA
Tstg ERE 65 150 °C

(1) BHANRAMEEN

o UM BT TRE QMBI RN, IREAMRE , HBESREFD,
(2) WMREFHANG L RRIEE , @A H B ETEITEE,

BTSN BRPERKAR R, BNRATMEEHTRRBMFEXERAE TRIEZRETRA UANEME A
SHTRBERET, WREZBRE/TRA ZINMBELNEANZEBEANELZT , RETRT2ZIHRE , ETREERTEERT

5.2 ESD &4
& LX)
ASHEREE (HBM) , &4 ANSI/ESDA/JEDEC JS-001 #RAEM +2000
V(ESD ) %EEMEE . \Y
Fe S E R (CDM) , &4 ANSI/ESDA/JEDEC JS-002 #5#®@) +1000

(1) JEDEC XX#% JEP155 $5i : 500V HBM ASfE458 ESD 24l T 2245,
(2) JEDEC 3X#% JEP157 $5i : 250V CDM BEMTEAT A ESD H4IRR TR e 4,
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5.3 BUUEITHRH

EERBREATHIERECERNE (BREZHRA )

bk 3 L FAF B/ME BAE L)
Voo BREE 1.65 55 v
V) WABE 0 55 v
Vo WMHBEE 0 Vee \Y
Voe = 1.65V E 2V 1.1
_ Voe =225V & 2,75V 1.28
Vi @ BETHALE v
Voo=3V E 3.6V 1.45
Vge = 4.5V & 5.5V 2
Vge = 1.65V Z 2V 0.51
v T B Vge = 2.25V & 2.75V 0.65 v
Ve=3V Z 3.6V 0.75
Vee = 4.5V & 5.5V 0.8
Voc = 1.6V B 2V +8
o R Vge = 2.25V & 2.75V +15 mA
Voe = 3.3V E 5.0V +25
AtAV WARR BT THESR Vgc = 1.6V E 5.0V 20 ns/V
AYAVc @ POR LB FRBEE Voo =16V E55V 6 Hs/V
Ta ARBRTAERE -40 125 °C

(1) NIXAMEFEET , BHNTERALARBZERNSBIRERTRS. BSH LT FHEZHALE THHEEH RS , TRIERE

<!

@) Voo BATFBRABET Veormn FBT Veormay - URIELM AL, BXFAEL  HEH LTHHL,

5.4 BMREFEE

B BQB (WQFN) PW (TSSOP) -

16 5|B 16 5|

Reua GEIRERME 105.6 131.2 °CIW
ReJctop) B4 (TSR ) MM 96.6 69.4 °CIW
Ress & 2 AR 75.4 75.8 °CIW
Yyr SEMEBBESHK 19.1 21 °CIW
Yie S B BRI TSH 75.4 75.4 °CIW
Rescpoy | BT (A ) A 56.1 FER "CIW

(1) BAXFEREGNEZER , BSH¥SEN IC HEAERNARS.
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5.5 BS54
EERBENEZHETHIEERECTEANS (BRIEZEHA )
Ta = 25°C -40°C Z 125°C
Sl a
% AR Vee mpE BE BK g RE BX L 3iva
£ & g &
IOH = -SOHA 1.65V E 5.5V VCC -0.1 VCC -0.1
loH = -2mA 1.65V & 2V 128 1.7 1.21
lon=-3mMA 2.25V E 2.75V 2 2.4 1.93
Vor 3.08 v
lon = -5.5mA 3V E 3.6V 26 2.49
lon = -8mA 45V E 55V 41 4'?15) 3.95
loL = 50pA 1.65V E 5.5V 0.1 0.1
loL = 2mA 1.65V & 2V 0.1M 0.2 0.25
VoL loL = 3mA 225V E 2.75V 0.1M 0.15 02| V
loL = 5.5mA 3V E 3.6V 02M 0.2 0.25
loL = 8mA 4.5V E 55V 0.3M 0.3 0.35
I V=0V % Vg oV E 55V +0.1 1| pA
lec ;/g'z OV Vee . lo=0: ABF |4 65y m 557 2 20| pA
—ANAR 0.3V & 3.4V, HittH
. AN OV R Voe , Io = 0 5.5V 1.35 15| mA
cc ~ :
—ANBAR 0.3V R 1.1V, HittH
AH OV Ve, lo=0 1.8V 10 200 WA
o] V=Vec 2t GND 5V 4 10 10| pF
Cpp @ @) 228, F = 1IMHz 5V 32 pF
Vee RERER 6us/V ES
VpoR iy 1,65V & 5.5V 0.3 15 0.3 15| Vv

(1) BEEFRHERE (1.8V, 2.5V, 3.3V F15V ) R#AE
(2) Cpp ATHESEEMNNSINE,
(3) Pp=Vcc?xFx(Cpp+Cy), EF F=HAME , C = MHAKBE , Voc= BIRBEE.
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5.6 itAt4st
EEARBREZGTHEETRESBEANE (BRIESEIHE )
24 HiH A "/ L Eiv)
ce B BA| BN BA
& =1 =1 &5
fCLOCK Hq#’ﬂig 37.7 27.8| MHz
SH/LD {&&.F 6.1 6.9
t PSR B (]
w BRI RNE CLK B FHERT 6.1 7
CLKt Z#i SH/LD H & BT 6.3
CLK? Z#7#9 SER . 7.9 10.1
tsy BN CLK{ Z#f CLK INH H{E8F ' 1 1 ns
CLK{ Z#i CLK INH = F 1 1
SH/LD| 2 BithEkiE 8.3 10
\ CLKt ZJ5#) SER ¥#E 0 0
t & ]
H RISHIE SH/LD| f5# PAR %kiE 0
fCLOCK BHEpIER 53.9 39.7| MHz
SH/LD £ ¥ 43 5.4
t b4 A ]
w BRI RIIR CLK BRI RIEDT 43 45
CLKt Z#i SH/LD & & T 3.3 4.5
CLK? Z#i# SER -~ 45 5.9
tsy & B At CLK{ Z#7 CLK INH K8 F ’ 1 1 ns
CLK{ Z#i CLK INH N =8 F 1 1
SH/LD| 2 Bt 3kiE 5.7 6.9
CLK{ Z/EH SER %3 0 0
t AR
H RIsHdIE SHILD| /5§ PAR %$2 0 0
foLock ENE TR 77 56.7| MHz
i SH/LD {E&F 43 4.3
t PRI SRR
w BRI R CLK B FHIERT 43 43
CLK? 28 SH/LD HEBF 2.2 2.9
CLKt Z#ith SER a3y 3.2 4
tsy R B HE CLK? 281 CLK INH H{EsBF ’ 1 1 ns
CLKt Z#i CLK INH H = &F 1 1
SH/LD| Z Bt %kiz 45 5.3
) CLKt 2/ SER %2 0 0
t &
H RISHIH SHILD| /549 PAR 38 0 0
foLocK A= 110 81| MHz
SH/LD {E&BF 43 4.3
t Bl ISLLatig
w PRI CLK BB PofE T 43 43
CLK? 28 SH/LD N & &F 1.4 1.9
CLKt Z#I#) SER sy 1.3 1.8
tsu BENE CLKt Z i CLK INH H{E&F 1 1 ns
CLKt Z#i CLK INH A= 8% 1 1
SH/LD| Z Bt EkiE 2.6 3.1
CLK{ Z /51 SER iE 0 0
t =TI
: RISHIE SHILD| f5H PAR %% 0 0
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5.7 FFxfE
EEARBREZHGTHIERECERNNSE (BRIESERHA ). BSRSHNESE
Ta =25°C -40°C £ 125°C
25 M(BA) E(@Wd) ARER Vee | B/ 228 BA| B/ f@ gk BN
£ ©# ®€® E @# #
_ 145 21.3 1 24.2
LA CLK Qu® Ay
tPHL 14.5 245 1 27.6
_ 13 281 1 33.2
i H Q= Qy C,=15pF
{PHL 13 31.1 1 36.3
_ _ 14.7 314 1 371
LA SH/IID QiR Ay
tPHL 14.7 344 1 40.2
1.8V ns
tPLH _ 17.8 26.1 1 29.5
CLK QyH Ay
tPHL 17.8 29.6 1 32.8
PLH _ 16.3 32.9| 1 385
H Qny % Q H C, =50pF
tPHL 16.3 36.1 1 41.5
_ _ 18 36.3 1 42.5
LA SH/ID QuH®Qy
PHL 18 395 1 45.4
_ 1.2 123 1 14.8
LA CLK QuHQy
PHL 12 133 1 16
_ 9.97 159 1 19.9
PL H QuH Ay CL=15pF
PHL 9.97 16.8| 1 21
_ _ 11.3 18.2 1 22.6
-~ SHiLD QA 13 19| 1 23.8
- 25V 13-7 15.3 1 18-2 ns
tPLH CLK Q& Ay s :
tPHL 13.7 171 1 20
_ 12.5 19 1 23.3
PLA H QH =% Q H C|_ = 50pF
tPHL 12.5 20.6 1 25
_ _ 139 21.2 1 26.1
PLA SHILD Qu® Ay
tPHL 13.9 2238 1 27.7
_ 858 94 1 "
LA CLK Qu® Ay
{PHL 858 92| 1 1.2
_ 7.67 121 1 14.4
L H QyE Qy C,=15pF
tPHL 767 11.9 1 14.5
_ _ 8.71 13.6 1 16.5
LA SHILD Qu®Qy
tPHL 8.71 134 1 16.6
33V 105 11.5 1 135
LA CLK Qu® Ay c :
tPHL 10.5 123 1 14.5
_ 9.62 14.2 1 16.9
PLA H QiR Ay C. = 50pF
PHL 962 15| 1 17.8
_ _ 10.7 15.7 1 19
LA SH/ID QuH®Qy
tPHL 10.7 16.5 1 19.9
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57 FFRBtE (&)
EERBENEZHETHIERECENNS (BRIEZEHE ). BSRSHNEEE
TA=25°C | -40°C & 125°C
2 M(BA) E (W) AHBE Vee | @/ 827 mAk| M/ am gk | B
£ # ®E E # #
_ 66 7.9 1 9
LA CLK Qy#Qy
PHL 66 68 1 8.2
i _ 59 97| 1 1.4
H Qu®Q CL= 15pF
L HE L= P 59 86| 1 10.6
_ _ 67 10.1] 1 1.9
PLA SHILD Qy Ay TR 5
- v 8.1 9.4 1 10.8 ns
tPLH CLK QH ES?, 6 9y . R .
PHL 81 93| 1 10.9
tPLH — 74 11.2 1 13.2
H Q% Q CL = 50pF
PHL He LT 74 111 1 13.2
_ _ 82 116 1 13.8
LA SHILD Q& Ay
L 82 11.4| 1 13.8
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5.8 HiF4SM
Ta=25°C (RIEBHEH )

60 800
— 18V — 33V
54 — 25V 720 — 50V
_ 48 _ 640
< <
24 2 560
=4 f=4
2 36 \ 2 480
S 30 / \\ S 400
g / S I
S 24 1 S 320 ]
(2] (2]
. 18 / \\ 1, 240 /
= A = 1
12 N 160 1 N
VARRN \
6 ~ 80 v
0 L/ 0 vd ~ ~
0 025 05 075 1 125 15 175 2 225 25 0 05 1 15 2 25 3 35 4 45 5
V\\ - Input Voltage (V) V|\ - Input Voltage (V)
5-1. 1.8V H 2.5V A B ERR N ERFER 5-2. 3.3V # 5.0V A B EER ENBEFRER
5 S e 0.55
45 T 05
4 : 7
35 0.35 i
s T € o3 o
S T i N 3 025 - -
25 | 0.2 /
—1 7|
2 — 18V 0.15 Z — 18V
— — 25V 0.1 <z — 25V
15 — — 33V A 33y
— 50V 0.05 — 50V
1 0
0 25 -5 -75 -10 -125 -15 -17.56 20 -225 -25 0 25 5 75 10 125 15 175 20 225 25
lon (MA) loL (MA)
F 5-3. REFRETRIHEESHRANXR 5-4. KB FRETRHEESERENXR
5 ‘ 0.5
495
19 0.45
4.85 0.4
48 0.35
475
S 47 o 03
VCI) 465 025
= 46 = )
455 0.
45 0.15
4.45 00 o1 / S
4.4 — 25°C — 25°C
435 — 125°C 0.05 — 125°C
43 0
-25 -225 -20 -175 -15 -125 -10 -75 -5 -25 O 0 25 5 75 10 125 15 175 20 225 25
lon (MA) loL (MA)
5-5. REPRETRHBESBRANIR (5V LR ) 5-6. B PRATAHBESERENAR ; 5V B8R
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5.8 AR (&)
Ta=25°C (BRIFBHZHN )

Von (V)

3.3

3.25

3.2

3.15

3.1

3.05

3

2.95

29

2.85

28

275

27
2.65

26

— -40°C
— 25°C

2.55

— 125°C

25

-25 -225 -20

-17.5

-15

-125 -10 -75 -5 -25 0
lon (MA)

5.7. EEPRE THLBESBRENXR ; 3.3V @R

VoL (V)

5-8 {KEPRAETHHBESEREANXR ; 3.3V @K

0.6

0.55

0.5
0.45

0.4

0.35
0.3

0.25

0.2

0.15
0.1

0.05
0

0

25 5 75

10

— -40°C
— 25°C
— 125°C
125 15 175 20 225 25
loL (MA)

Vo (V)

25
245

pd

24

235

23

225

22

215
21

2.05

— -40°C

2
1.95

— 25°C

1.9

— 125°C

-16

14

12 -10

8 6 4 2 0
lon (MA)

5.0. EEFRH FRILBESBREGXR ; 2.5V &R

VoL (V)

5-10. ERPRETRLBESERENRKR ; 2.5V HiR

04 —
0.35
03 ~
0.25
02
0.15
0.1
/ — -40°C
0.05 z — 25°C
— 125°C
0
o 2 4 6 8 10 12 14 16

loL (MA)

Von (V)

1.8
1.775
1.75
1.725
1.7
1.675
1.65
1.625
1.6
1.575
1.55
1.625
15
1.475
1.45
1.425
1.4

Z

— -40°C

— 25°C

— 125°C

-8

-7

-6

-5

4 3 2 1
lon (MA)

VoL (V)

0.28

0.26

0.24

0.22

0.2

0.18

0.16
0.14

0.12

0.1

0.08

0.06

0.04

— -40°C

0.02

>

~

| — 125°C

— 25°C

0

0.

5

1.5

25

3.5

4.5 55 6.5 7.5
loL (MA)

5-11. BEPRETRHBESERENRR ; 1.8V &R

5-12 EEPRETRILBRESBREAHRR ; 1.8V HR
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6 SBINBER

EEEFRE 2 BNEMLXR. FIERAMKAIIREEUTRHMENRESHFEMS : PRR<1MHz , Z5 = 50Q.
WNFREMA |, fax REBMALSZLR 50% FHUEH,

—TNE—NEH , BONE— N AR,

Test
Point

‘ tW .
| | Voo
Input X‘SO% X‘SO%
From Output oV

Under Test 6-2. BERET , Bohi&rt A

CL(1)

|||—|

(1) CL BEFRAMN AR L LR,
6-1. HEHR 5Nt B9 SR Bt
Vcc ______ VCC

(I)Iock 50% Input 50% 50%
nput | |
oV
1

VCC

tsu ! th
| |
| |
Data ><50% ><50%
nput
oV

6-3. BERK |, iREMREAE

1
I | Vor
| I
Output 50% 50%
— — — Vo

(1) toun F top, ZEHBRAE S tyg 4R,
6-4. BN AAHEIER

90% 9% Ve
Input | |
10% | | 10% oV
U T e
90% g% ~  Vou
Output | |
10% 10%
I I VoL

> e 0 ey [0
(Mt 7t 2EHNRKES t, HE.
6-5. BERTE |, A M H &Rt
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7 FAGEA
7.1 BER

SN74LV8T165 8afF B —MNH B BREH A, BEHE 8 UBUTFR, ZRFEARMPETEN | MBEBEA
BAUBE , XWMERE SH/LD @ AR, MHEFUBREBE (Voc) NEME , FEXK 1.8V, 25V, 33V AH
5V CMOS 8%,

BRMFiTetE , BIEELHTHE Qy . HBA/AM (SHLD) MANKE TR , AIXFEN\NRMNERLER
A, NTISRHEBNRIFITH A . SN74LV8T165 BRI EH I HITHRER A B THE Q 1o

TTRHEE A (CLK) A BKBE I SHFENEIRTR , Bt SHLD REFSBEFAR#EH (CLK INH) RIFKH
¥, CLK # CLK INH MyZhee AT Hi#t, HHTK CLK 1 CLK INH HKZI SR AT LASE I iTaY |, EIKINY CLK
BB TR CLK INH ERX NS B, SHLD REFESHFR , JHFIHTHRE. H SHLD REFEELETH (&
CLK, CLKINH 2 SER WEEETx ) , HERASFESHITH A,

7.2 EETER
B
|

RE .

5 Additional
Shift Register
Stages

— O
— O
— m
—
— @

T

SHID ~[>o

o
I\

_LC

S R S R S R ‘> Q
SER —\ D Q Dol e e e D a "
/ aQ
[ J ‘I—% GH
CLK INH —]
CLK —]
7.3 4513 EA

7.3.1 LVXT #5388 AR E

SN74LV8T165 BT TI B9 LVXT ZBHE[H RS , EEERBEBFHERINE, ZRIFZHNRITEEERNE
ABERE , XEAERER  HEAURZEIA 5.5V EENES |, IERERGR, WHEENBALUEREE
(Veo) HEH  MBITHHE KPR, ATERET , HAGSLIARFEIBTEEN Vijmn) LFTEERSE
BEPHEARS  REERETEEN Vi vax) BFFERGELTPHARS. B 7-1 BRT LUXT RIZR44FH 5
BV MV, BF, URFRHE CMOS SN EBEEBEFATEHER,

MANSHER  BEEENERMALTHERNBMER K MESTHY PR, RMER TN EERRE L EAT
FEPEHNBERBALEN ETHE PAHNERAARER , FAKRBER (R=V+1) HEFHN.
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AABRMACSHEAMNEBRSZARERGR  MWBRY TR RPNBARRNEDIERREL. FHE
HABRSBIEIAHAAESHIERT. BXESHARFE , BHSH CMOS HAZEXLLAZEHZNE B AR
==

Ao

EZITHIE , ARSI ELLWARE, RERAHALMRE Ve H GND ik, MRREFL—EEXFED)
WA, WA LURMEN S TR RS , SUEX LR A RE#ERNAARE, BABERIRTSHER ; BRI
£/ 10kQ BFERE , XEEALUBARZFTEER,

A

36 |-

34 |- 33-V CMOS
32 |-
— T Vm
3 - Vi
28 |- HIGH Input
26 LOW Input
A 25-V CMOS
24 |- 24V (Vor)
22 |-
g
E > b 2V (Vo) - —
& 18| 1.8-V CMOS - —
S 15 | —
FRRyy 145V (Vou) 4
s -
. 1.2-V.CMOS —
5 T )/ T
2 1.1 VoMo
1 =1 ;
08 |- | e ——
e —— — =
06 |- e
0 T 045V (Vou)
4= 04V (Vo) 04V (Vo)
0.3V (Vo)
02 |
0 | | | | | | | | | | | | | | | | 11

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

Ve - Supply Voltage (V)

7-1. LVXT i AR B¢

7.3.1.1 BBEREHK

ALLER SN7ALVBT165 RS S#TRERR, HME Voo LNEESRER HaENGAME , mBLHYTH
KU BT RBFA,

M EREEABAN | BHAEEERPRETLAN Voo , EEBTRETLN OV, WA 7-1 FiR , BRAT
BERTRENBAEENT Vipgn) M 5.5V 2 , Mo FEBTREWHAEZET Viiwax:

Bl 7£ 5.0V, 3.3V % 2.5V BE TEFHEAMAE CMOS WA TRERR | WUIEEREAE 1.8V Vee B
E FZ4THH 1.8V CMOS {58, HSHE 7-2.

BERBES -

« 1.8V Vee—25V. 3.3V # 5.0V HH A

« 2.5V Vg - 3.3V, 5.0V HIBA
« 3.3V Ve - 5.0V B A

7.3.1.2 A EF#EK

AILAER SN74LV8T165 XM A S HTAERR. BIE Voo LHNBEFRER HEBENRMARE , 02K
THERMAE METHME KPR, HERIEEAAAN , ALBEESBPRETAN Voo , EEBFRETY
R ov.

WMARREERNRE , EEHASRSEFTETIVER, flM0, £ 5V BRBETETHSRMANIRE CMOS #i
ATGEH 3.5V B Viginye T SN74LV8T165 , BE 5V BIRE Vigmin A 2V, XFATFNREY 2.5V 5
FEFRBRE 5V FS.

R 72 R, BEATEEPRENAAEEET Vinuny . ML TFEBFRBNBAESET Vi
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FHEFRAS

1.8V Voo — 1.2V B9 A
2.5V Ve — 1.8V % A
3.3V Voo — 1.8V, 2.5V B9 A
5.0V Ve — 2.5V, 3.3V B9 A

VIH = 2.0V VIH = 0.99V
VIL = 0.8V Vec =5.0v VIL = 0.55V Vec=1.8V

5.0V . 5.0V, 3.3V .
3 —1/—' | LV1Txx Logic —1/—' ) P 335% —1/—' N LV1Txx Logic :> o
7-2. LVXT F+H 7 Fe B k46 R B

7.3.2 4 CMOS ##%N A H

ZERF2IE R CMOS i, RiF P& RTSHREATLUEAMB HARCHBR, R4z D TaEER A
B ERED S , R NERAEMARFA U ILRE . o | %3 4H60 % H REH5 WX 3h 1Y SR LL L BR 4 A2
AZNBEREKN , MABMAEMH. SURB[ANAEHDE | DBERT BRMIRARER . BTIRKET LN
RAGEE PAER BSMARERE,

KRAEF R HEEE CMOS i H B R ISHTFF IR A
7.3.3 EEE A LR RANBIEEE

ZaRfFastiFE2EaR, HFRRBESE D 28FESRMN D Btrds  BOEMERESAMFERSFINERES
BB, HHRANSERMET  SI/HFRBRERALEENHERSHEERAN ; R , ZRHTEHEN LBE
I (POR) 8% , AIESRMHEHEF DR , £ LERNABERESENFTEFRENRES.

A VPor(max)

AVee

VeoR(min)~=~
>
At

7-3. EA L BRBMBIR (Vo) FHRASE

BM73BRTERNEREESERE , HELT BRETRHENETHME RPEANE,
ERZ LRfEEH , BRUATLXA (Vee < Veor(min)e
BRBENRFERRUREZBRETRE RPREVBEN,

RERBHMEE (Vee 2 Vpormax) » BNIFBBRBENHHRSHLRIBFRE,
REXLEBIUNSBREGEERIN LBRE.

7.3.4 B —REEW
ZERANEREHANESEAMN_RE , MZBHFNRARGAHNV_RE , W8 7-4 FIR.

Aty
BEBH AV RANEE RTPAENETE AR . NRETMANA HHGERAEE , A
i B E AT #UEE,
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7.4 SR IIRER

Device

Input

7-4. S RANRENHU—RENRIHE

= 7-1 Fk 7-1 5IH T SN74LV8T165 By ThaEiE .

K71, THEERK
— AAD Thag

SH/LD CLK CLK INH
L X X HTAR
H H X RAEE
H X H REE
H L 1 B
H 1 L B

H=S8EE8F , L=EEEBF , X=FRAZER , 1 =RBFH

EL:RE

B SIMANTEROATELHTHE Qy £%H. SER B

BRBASE -1 FFEHR.

+7-2. WmihEER

R ERR() @) #iH®@
A—G H Q
X L L H
X H H L

(1)

MEFFRRIERTANBUTFR. BYMFTRAMBBSE
BTN BT AE RN SIERREXEE.
H=S8REBY, L=REEBT , X=THER

16 BEXXHERE
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8 B R MK HE

SN74LV8T165
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=3

LATT“H%"‘B THRBERTET TI Tt , TI FEREEBENTEYE, TINEFATBERHRS
EEHAR SR BRI AR 1+ SR H AR A R e

8.1 NAEE
SN74LV8T165 BR—RHATHABNTES  TATHERENAGEBRLREEH R LFFENRARE, FHT
BENRIBUTESRT  ARES ABUSESIEMEN S | RO RENSRIIRREHENETEATD,

AURHRS AN BUTERUARRESHIEAA  ANNAANRGRHREAR N NSETRA. UEIRETERFMR
BN EFRAMERER ANERN FEENRS , EMATFEFME NAXFHE R E L

TEW RO ZEE L ERRT T MAEREN BT FR.

8.2 AN
DATA[7:0]
— umml
>| Data Loading Gates
System SER ﬁlslBi}ﬂlRelgli}l EH Peripheral
Controller |_H"

|||—
[e]lKe®)
|
P P
>
T
o !
Ol l
3
s
by
L4
|
|
|

——— ——

.|}—‘

8-1. HEANRER
8.2.1 RITER
8.2.1.1 B ZTEEL
BRMERREEEZNETRETAENTERN, BREERR HITEY PRI ESAFBESESMN,

EEEERRAMAEBIRMBNERET SN74LVET165 FTEMEHBEN HN EBERMERGABESERER lcc (EES

1 RBIE ) LA&J??&FE%E’JEH’N%*%»wZ%IJO BESFARENNERRREENERAPIIER. BRTIEE
B 45 RAFEE PHIHBBEY Voc NRAEBER.
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o A NAE AR BBIE T SN74LV8T165 ATE R HIn B AN S BRM EKRREBRBR Icc (K ETHH B5)
H ) URFXAMEBENEABRSER N, EEB[EARBATEALZBERNARAPNER. BRAIZEY
YN RAFEE PHIHEEY GND W& AL BER.

SN74LV8T165 A AR ZN B BB/ N TFHRET 50pF WAE , ANIERMERERAE, TUEMNERNEHER
#  BENUTEREN 50pF,

SN74LV8T165 AT LAIKZNH R 2 Vo/lp R S BE MR , MHBEMERE ESHH KFPA Vou M VoL E Lo
ESBEPRATHEEN , AXNPHHEEEEXANENHEBES Ve SIBAMNBRBEZ BN EE.

EFEALUER CMOS %#5 Cpd it EHREMNEE#ITITE.
R LAER AL M FIE B (SLL) HREFIGSH A AF R RENERITEREE,

Aty

X RATEE PHHNBREER T ymax) =B IERIRRARI RS BDER LNV RASEE +
DI EIE, REXEREZN T IR

8.2.1.2 WA ZEEL

HAME B BT Vi ) TERANBBEBT | B Vigminy THRBANB BB, TELT LTRAME
BB AW ABETE.

KERWHABTIEES Voo R, MBEHARSTEA  WTNESHE NRENEEAGA B33
WA, NANER LR T RASEERA, LHEATRUABETRS , THSEATRMERPR
. BEANFEHBHEABF. #A SN7ALVET65 KREBFR (M BTHH FHAE ) ARFERHARRE
RS, MTXEERE  BEEA 10kQ KBEE,

SN74LV8T165 EH CMOS fa A , It FEE#HTREMARKRTELEETE  MBRHLTERH RPAENL, &
BHEARRASEIRS. BNIIEURSETEETRE,

BXUSBENRANKINES | B3 EMEL B,
8.2.1.3 WU ZEER

ERFREEATFERHSEFEE, BIEETHML P Vou SUEHAE , MRk BERNFEAHEE, &
wEEATFEAHEEFEE, REEZTHHE B Vo AEHAE , A HiHEARRFRESHHBEE,

AR THERESHER A HAL TN ERERE B , IENEREERHN, BUAESSHERI KHiR
weafr.

FA—-SB4RNEEHRRAGEENAMNEETUMNEK , WREFANEH LR ERE,
REANTEHTARERERS, TEFHEEEEEE Ve RiEH.
BXRLSBHNHENKNES  BSREMAL B,

8.2.2 H4RiItIE

1. £ Voc ZE GND 2B IM—NEBEREE, LEARFTECYELRIERHS , EFEREFIE Ve # GND 3]
B, #EGHBPHPERT mEFER.

2. BERHLIKHBIMEAR <50pF, XTEEMRS ; B2 , BE R, ZREFMLACERE, XATLUETMN
SN74LV8T165 [A — N ZMEW S IRHE S KM EMREKE,

3. WRE RN EEARKT (Vec/lomax) Qo X AIBHLLE H ZX/RAGEE PHHRABHEHER. KSH
CMOS i AEBL MQ BN BEMAE ; ZXTZaitENR/NME.

4. BHEIIRDIERRE ; KM, TUMERANARE CMOS Z#5 Cpd i1E FiRHENSBRITEThEMME

o
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8.2.3 ML

DATA[7;0] 0x00 ox11 0x00

SHID |_|
CLK
a AN |

8-2. AN FHE

8.3 HRARREW

BRAARBRY LR PROVNBREFRREFEEBANEFNEE, B Ve MFEINEF-—IMREFNE
BEARE , UBLEETH, BIHZEMHER 0.1pF B8, AIUHRSANSHEEREUNFHTENRFEME,
0.1pyF M 1uF BRB[EEHREM. THERBNLTEERVEFLRFREFOME  LIREGEERR , BT
R RBIFTRo

844
8.41 MAKE

ERZHMANZBEZERNN  AATKRZ. EWSZHRT , REARFEERHN IR DTEE ; Hl
m, SEA=ZRASIINORNMARER 4 NEHTHE 3 Mat, ERREANBASIMFERZE , BN
MERANWAENBELCSBRELNRERS, RFEEFMNMEREARALTERZI BAHMAREITE
YHNZESETEERSBREFTEE , UHLEERZ, XANATEMRERERMANSEETEURT R4
HThEE. BE , MAERES GND H Voo, UNEBDREEEEUREREE N K,

8.4.2 #i R R B
GND V¢
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation [.:l placed close to the
0.1 uF device
SH/LD 1 1 161 Vce
@)
CLKCCI 2 1511 CLK INH
EC1T]3 141D
FC1T] 4 13 C
' GCI5 121 B
Avoid 90 HET 6 11ETIA
corners for I Unused output Unused input
signal lines QuCT/ 7 left floating 10— SER tied to Vee
GND[CCT 8 9T 1Qq
8-3. XAl TSSOP #3&#) SN74LV8T165 W RflFHH
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9 BRI F

TIREABNFATE., TEHETATITGES4EMEE. ERABMNTRERSE RN T EMNRL,
9.1 ¥ X

9.1.1 &Y

ES I TR

< FEMYER (TI) , CMOS W75 Cpy it & NRAHRE
o FEMNNER (TN, BAEZBEFHHTRI NARS

9.2 FR A EFTEA

ERRXHEENREA , HSME ticom ENRMFRXHER, QEEL#TIM  BUSEARK>"RESENE
B, AXREQNEAER , BEFEAESEIT XHPSESNEIT I LIER,

9.3 XFREIR

TIE2E™ XX BRERIBMNEESERY , TEEMNTRARERE. ECRIENBENRITAEY. B8R
DABREHRHECHRE , REMFENRERITAB,

BENNETHSNTRERERRBE, XERNEHTHE TI BAAE , HEF—ERBR TI WA ; H2E T
W AR,
9.4 E#R

TI E2E™ is a trademark of Texas Instruments.
FMEERES RN EZ BFrEENT =,
9.5 BN IR
EpEAARER (ESD) 2MIFXANEK B, EMMUES (T) BB ELWTAPHIERELIEFIEERBER, MRETETERNLE
A ARERF , WHLRTER R,
m ESD HWRIF N ESHM/PNMEEERE , KEBNS4HE, BENERERTHEFRAZZIRT , XERNFEEARNS
BERHUTELSBEFEER MR TER.

9.6 RiF&
TI RiF& FARFRYEHERTRE, EFIRBANE L
10 {B1T 3 2 iE %
CE] BT IRE L
2023 % 11 A - DBEATIR

1 Hlm, HENTITWER

TRRESESNM, HEMTWES, XEEEREERGCTANSHERE, ZRENEXE , BAF5TEM , B
TN XHBITIET . BREBBEBRVIERRS , BEREMH SN,
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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 ©)
@ ©)
SN74LV8T165BQBR Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 LVT165
SN74LV8T165BQBR.A Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 LVT165
SN74LV8T165PWR Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LVT165
SN74LV8T165PWR.A Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVT165

@ 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 TlI'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 SN74LV8T165 :
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https://www.ti.com/product/SN74LV8T165/part-details/SN74LV8T165BQBR
https://www.ti.com/product/SN74LV8T165/part-details/SN74LV8T165PWR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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o Automotive : SN74LV8T165-Q1

o Enhanced Product : SN74LV8T165-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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http://focus.ti.com/docs/prod/folders/print/sn74lv8t165-q1.html
http://focus.ti.com/docs/prod/folders/print/sn74lv8t165-ep.html
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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
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
SN74LV8T165BQBR WQFN BQB 16 3000 180.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
SN74LV8T165PWR TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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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)
SN74LV8T165BQBR WQFN BOB 16 3000 210.0 185.0 35.0
SN74LV8T165PWR TSSOP PW 16 3000 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
BQOB 16 WQFN - 0.8 mm max height

2.5x 3.5, 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.

4226161/A
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PACKAGE OUTLINE

BOBO016A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD
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4224640/A 11/2018

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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EXAMPLE BOARD LAYOUT

BOBO016A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

|

|

|

|

|
10X (05) 4

.
1 0
| _=18X(0.24)
(20.2) VIA !
TYP 5 | 16X (0.6)
SYMM
(R0.05) TYP ¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
0.07 MAX 0.07 MIN METAL UNDER
ALL AROUND ﬂ f* ALL AROUND 1 j:/ SOLDER MASK
METAL .l

(
|
|| [T EXPOSED METAL
\

EXPOSED METAL / \ SOLDER MASK ‘”\ SOLDER MASK

OPENING OPENING

NON-SOLDER MASK
DEFINED SOLDER MASK

(PREFERRED) DEFINED
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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.
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EXAMPLE STENCIL DESIGN

BOBO016A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD
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|
1009 Cb
3
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| T
‘ Lo —16X(0.24) y
EXPOSED METAL T

(R0.05) TYP ¢

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

85% PRINTED COVERAGE BY AREA
SCALE: 20X

4224640/A 11/2018

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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
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4220204/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

INSTRUMENTS
www.ti.com




PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/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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