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Vi AN TEEHAE) 0.5 Vgc+05V \Y;
Vo Hi 7 B AR () 05 Vg +0.5V \Y
Ik AT T & <-0.5V E£721% V, > Ve + 0.5V +20 mA
lok Whoo 7 &k Vo < -0.5V 7213 Vo > Ve + 0.5V +50 mA
lo M 7 Vo = 0~Vce +50 mA

Vee F721% GND % 9~ 28 HH 71 B i +200 mA
Ty AR 150 °C
Tstg TRAFIREE -65 150 °C
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\ RME RO B
Vee EIREIT 1.5 6 \
Vee=15V 1.2
Vec =18V 1.26
. Vec =25V 1.75
Vi High L~ L A B JE Vv
Vec =3V 21
Vec =45V 3.15
Vec =55V 3.85
Vec =15V 0.3
Vee=18V 0.54
Vee =25V 0.75
Vi Low L~V A JJEE \%
Vec =3V 0.9
Vec =45V 1.35
Vec =55V 1.65
\4 AT Vee \4
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H A COBEREEFPHP (FrZRER O ERY)

B&/AME  ROKfE|  BfL
Vo =18V -1
Vec =25V -2
lon High L~ L H it Voo =3V 2] ™
Vee = 4.5V~5.5V 24
Vee =18V 1
Vo =25V 2
loL Low L~ LYy Voo =3V 12 mA
Vee = 4.5V~5.5V 24
Veg = 1.5V~3V 50
AAV | ASEBONS EROEENE T —hk nsiV
Vce = 3.6V~5.5V 20
Ta B H 224 COBEIRE -40 125 °C
5.4 #ICET 5158
. HEEmER() .
Pytr— vy Bifir
Resa ReJuc(top) ReuB Y1 Y5 Reuc(pot)
PW (TSSOP) 14 148.0 81.1 104.5 222 103.0 - °C/W
BQA (WQFN) 14 105.3 106.6 74.6 18.2 74.3 51.9 °C/W

(1) 1ERBLOEF OBGHMIEED TR OV TR, EHERB IO IC o =V OBGHIEEHEL T 7V r—vay ) — S IRLTIZEN,

5.5 ERASE
OB R EERBHI (B ik o720 RY)
RS A—h ARl s 40125 Bifir
BME BEE RAE
1.5V 1.4
1.8V 1.7
_ 2.5V 2.4
loy = -50pA y 29
4.5V 4.4
5.5V 5.4
Von lon = -TMA 1.8V 1.44 Vv
lon = -2mA 2.5V 2
lon = -4mA 3V 2.4
lon = -12mA 3V 2.4
lop = -24mA 4.5V 3.7
lon = -24mA 5.5V 4.7
lon = -75mA 5.5V 3.85
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H S COBEREEFPHP (FrZRRORVERY)

RIA—H T AR Vee ac~1as Eifir
/ME HEZEME RRME
1.5V 0.1
1.8V 0.1
lo, = 50yA 2.5V 0.1
3V 0.1
4.5V 0.1
5.5V 0.1
VoL loL = 1TmA 1.8V 0.36 \%
loL = 2mA 2.5V 0.5
loL = 4mA 3V 05
loL = 12mA 3V 0.5
loL = 24mA 4.5V 05
loL = 24mA 5.5V 05
loL = 75mA 5.5V 1.65
I V,=5.5V F721% GND 0vV~5.5vV +1 uA
lec V; = Vee £7-1% GND. I =0 5.5V 20 A
C V| =Vcc 7215 GND 5V 9 pF
Co Vo = Ve £7213 GND 5V 15 pF
Cpp CL =50pF, F = 1MHz 5V 60 pF
56 %4 X%
H 225 COHELERNEIR BERIFH PN (FFIZFRIR D72 RY)
R B EYe Vee ) N Y
w/ME WAIE
feLock vy JE 1.5V 26| MHz
tw 2V AIE CLR 7% Low 1.5V 5 ns
tw 7V Al CLK 2% High ¥7-1% Low 1.5V 8 ns
tsu Ty b7y TR CLK 1 Hiip7 —% 1.5V 5.4 ns
tsu Ty Ty TR CLR #727747 1.5V 0.3 ns
ty AR— LR CLK T #% D7 —# 1.5V 3.7 ns
foLock vy JE K 1.8V 33| MHz
tw 2OV ANE CLR 2% Low 1.8V 3.8 ns
tw 7V AN CLK 75 High %7213 Low 1.8V 5 ns
tsu Ty b7y R CLK T gidT —% 1.8V 35 ns
tsy R ] CLR 77747 1.8V 0.2 ns
ty AR— /LR IRF ] CLKT#DT—% 1.8V 25 ns
feLock rayy B 2.5V 54| MHz
tw 2V AIE CLR 7% Low 2.5V 24 ns
tw AV ) CLK 7% High F£721% Low 2.5V 3.5 ns
tsu By Ty 7R CLK T RiiDT —# 2.5V 21 ns
tsu Ty Ty TR CLR #727747 2.5V 0.1 ns
ty R— LR B CLK T #DF5 —4 2.5V 1.6 ns
feLock =D E 3.3V 60| MHz
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57 2A v F Uik
Cy = 50pF ., H 5 COEFIREEFPHN  FRHEMEIE Ta = 25°CTRIE (FrIZFLRORERY)
-40°C~125°C
IRTA—H PR (AA) HeR (HA) Vee - i==)vA
J/IME FRAEE RARAE
TeLH CLK Q 1.5V 157 ns
TpHL CLK Q 1.5V 157 ns
TpHL CLR Q 1.5V 174 ns
TpLH CLK Q 1.8V 38.1 ns
TpHL CLK Q 1.8V 41.2 ns
TpHL CLR Q 1.8V 35.8 ns
TpLH CLK Q 2.5V 231 ns
TeHL CLK Q 2.5V 24.3 ns
TeHL CLR Q 2.5V 21.3 ns
ThLH CLK Q 3.3V 17.5 ns
TeHL CLK Q 3.3V 17.5 ns
TpHL CLR Q 3.3V 19.5 ns
TpLH CLK Q 5V 12.5 ns
TpHL CLK Q 5V 12.5 ns
TeHL CLR Q 5V 13.9 ns
5.8 ARAIEHE
Ta = 25°C (Frliiak 072\ RY)
150 1000
135 Y 900 —%Y
120 800 /‘\
105 700
- / ;o .
2 60 / ke 400 / \
45 \ 300
30 /1 200 ///\
15 / \ 100 // AN
0 — 0 e
0 025 05 075 1 1256 15 175 2 225 25 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Vin (V) Vin (V)
52. ANBEICHT ZBRER. 1.8V LU 2.5V R 5-3. AWBECHT 2BEEA. 3.3V 5LU 5.0V BRF
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5.8 AR (Fex)

T = 25°C (KT RO FRY)

100 5.1
% 48
80 \// 45
70 _/\/_ 4.2
P 3.9
60
— — - 36
2 5 = IJ < 33
8 5 %
= 40 J/~ T va 4 > 3
30 |—1 pda A 2.7
et — | 24— 18v
20 — — 25°C 21— 25V
10— —— 125°C |—33v
— -40°C 18| __ 2y
0
05 1 15 2 25 3 35 4 45 5 55 1'5_8 > 5 - ) ) > .
~ Vee (V) N lon (MA)
5-4. MR & MRRE & DBIR 5-5. High REEIC 5513 3 A BE & Bt & DB
0.08 5.04
0.072 4.96 %
0.064 4.88 Z
0.056 48 —
0.048 -l 472
= ;)04 | — s A
2 o - — z 4.64
= 0.032 | > 456 1~
|1 //
0.024 4.48 A
0.016 PPl ey 44
: — — 25V . — 25°C
0.008 WA — 33V 432 — 125°C
=z — 5V : — -40°C
0 4.24
05 15 25 35 45 55 65 75 50 -45 -40 -35 -30 25 20 -15 -10 -5 0
loL (MA) lon (MA)
5-6. Low REEICBIFT B HAEELEFREDMR 5-7. High IREBICE 1T S H N BELERE OBR, 5V ER
0.4 3.3
0.36 3.28 %
| =
0.32 3.26 >
0.28 3.24
024 322 ]
s S
~ 02 T 32
[©] O
= — =
0.16 3.18
"
0.12 — 3.16
0.08 . 3.14 N
— 25°C — 25°C
0.04 %/ — 125°C 3.12 — 125°C
— _40°C : — -40°C
0 3.1
0 5 10 15 20 25 30 35 40 45 50 12 -1 10 9 -8 -7 6 -5 -4 -3 -2 -1
loL (MA) lon (MA)
5-8. Low RREICH T B H A BE L EHRE DB, 5V ER 5-9. High IREEICE T S W N BEE L EBRE DR, 3.3V ER
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5.8 AR (Fex)

T = 25°C (KT RO FRY)

0.11 25
0.1 2.496
0.09 2.492 —
0.08 2.488 —
_oor o 2484
s 006 1 T 248 —
= oo L1 > 2.476 —
0.04
0.03 2.472 |
0.02 ] — 25°C 2468 — 25°C
— — 125°C 2.464 — 125°C
0.01 — _40°C — -40°C
0 2.46
1 2 3 4 5 6 7 8 9 10 1 12 2 18 -16 -14 12 -1 -08 -06 -04 -02
loL (MA) lon (mMA)
B 5-10. Low RIEIC S B UHBEL BHRE OB, 33vER | B 51 High RECKITSHNBELBAL OB, 2.5V BR
0.0225 1.8
e
0.02 1.797
0.0175 L~ — 1.794
0.015 v L~ 1.791 L
A~ . [
S 0.0125 o ] s 1788 1
= T AT T 1.785 =
= 001 — > 4782
» :
0.0075 ] 1779
////
0.005 — 1.776 X
L — 25°C — 25°C
0.0025 = — 125°C 1.773 — 125°C
= — -40°C — -40°C
o 1.77
01 03 05 07 09 11 13 15 17 19 -1 -09 -08 -07 -06 -05 -04 -03 -02 -01
loL (MA) lon (MA)
R 5-12. Low REEICH 17 2 i BE L EREOBF. 25V ER | 513 High RECHF S HABELBHEOBR, 1.8V BE
0.016
0.015
0.014
0.013
0.012
0.011
0.01
< 0.009 -~ —
Z 0.008 o
2 0.007
0.006
0.005 ~
0.004
A
0.003 — 25°C
0.002 %/ T se
0.001 [ — -40°C
0
01 02 03 04 05 06 07 08 09 1
loL (MA)
5-14. Low REEICH T D HNBE L EHREDOBEER. 1.8V BR
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6 /85 A — & AIEFR

T ORITRTHITIE WRH OB EAEEITERLEL 72, T XTO AT VAL, L FOR LR >V = x L
— 22k o TS E T, PRR £ 1MHz, Zg = 50Q. t; < 2.5ns,

I ATD fopax 1E ATIT 2= 4 A7 50% DEEOREE T,
HONZEBNZRE S L, JIET DN AN 1 BERELET,

Test |<—tw—>|
Point
| | Vee
Input XSO% X‘SO%
From Output oV
Under Test o _
) & 6-2. EBEER. /NIVRIE
L

(o

(N CL I T u—7 LT ANEBORENEENET,
B61. 7y aZIHhDiHDERER

Vee

Clock / 50%
Input |
| (A%
tsu ! th
| | e
Data %0% ><30%
Input
oV
6-3. BERE. v b7 v TBEELULKR—IL REF

1 1
i | | Vou
| |
Output 50% 50%

— — Voo
(1) tpLy & tpp DREZVITH tha IS LET,
6-4. BEET:. GHGEE

90% g0~ — — — Vee
Input
10% | | 10% oV
—»| ,<—tr(1> — | t'(w)
0% g0~ — Vo
Output | |
10% 10%
I I VoL

i B b e AL o B o A
(Mt &t DRIV IS LET,
B 6-5. BERF. ADhBLUVHADERER

Copyright © 2024 Texas Instruments Incorporated BHH T 57— N (:‘Jfgfg b2yl wé\b-@) FEE 11

Product Folder Links: SN74AC164-Q1
English Data Sheet: SCPS308


https://www.ti.com/jp
https://www.ti.com/product/jp/sn74ac164-q1?qgpn=sn74ac164-q1
https://www.ti.com/jp/lit/pdf/JAJSVF4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVF4&partnum=SN74AC164-Q1
https://www.ti.com/product/jp/sn74ac164-q1?qgpn=sn74ac164-q1
https://www.ti.com/lit/pdf/SCPS308

i3 TEXAS

SN74AC164-Q1 INSTRUMENTS
JAJSVF4 — OCTOBER 2024 www.ti.com/ja-jp
7 SFHAEHBH
71 =

SN74AC164-Q1 X 8 YN U7 h LU RZTHY, 2 2O IT VAT (A BELOB) 78 AND & — F%XEET%%’*TL%%L I
FA#2V7 (CLR) bl TWET, ZOF A ZTIE, ANT —% FA2% HIGH ISR ET 5720121, A BLO B Ol
H1Z HIGH [E B8R RETT, EHB1D ANIC LOW [E5BEMEhsE, AT —% T4 ;t LOW Ic@ESihvE
T, ABLOB OF —#|%, CLK 73 HIGH %7213 LOW ORICE T CEET (/I ey b7y 7R EM: 23 ST
WO A

SN74AC164-Q1 @ CLK B3, 32h EAN= Yy NIHTHY, LOW 735 HIGH ~DER TT7 /T 47 (20 Ed, 37
L EBNYTY NIATBREAETHE, (A 0 B) ASIT —HT7AL D RISRAN DL DAL ARAFE I, KL VAL DT —H )
WOV DAL AGSNET, BB DL URY Qq OF —21, /iy s NAZ LciEEsET, CLR B Low (55
MEINESNDE, SNTAACT164-Q1 13, [ HITT N TOL I AZEHEL LOW HICRRELET,

728ETNY IR

CLR —>c

A —]
B —

,—0

f

= | I
L

> [ * sAddional 4

Shift Register
Stages

Qa Qs Qc Qo Qe QF Qg Qu

B 7-1. SN7T4AC164-Q1 DEREE (IEFRE)

e

CLK —

7.3 HBESKEA
7.3.1 FEESI 15 CMOS 7w a2 TS

DT NARL, b Ei7z CMOS 7//;7/1/Hjj375xm;ﬁzéhﬂ\ia“ G PGy EE et h AP OGN =i =
DEREITBILONY —ATELILEERLET, ZOT SAAOBREIFE ) IZLY AR IZEETy OB E kR SNb 5
BRHLHTD VX T ERKT-DICERREARN ORI EBETHMLERHVET, IHIZ, ZOT SAZAOH T, 7
INARZREET DL HERF CEA UL BICKERBIHRAEE CEXE4, BEBRICEABRELY L5720, T A ADOH
TEHEHIRTDIENEE T, [Hoe i KEK ] TERSN TOAELRAIB L OBWIHIIRZ 7 IZIESFL TSN,

REHDOT v 270 CMOS H1i%, REFOFEEIZL TEIMENHVET,
732 ZvF Oyvo

ZOT AL, 7y T i BEEANES N TOE T, Ty FRIBIZ RIS D 247 v FL D IAT 7V Try
THREENTOET R, HRMEAT) L THRET 5T N COMBLEEK A & ENTOET,

THAADEIRBA > DEE KTy F ORBIZIRITT, AZ— Ty T ROK Ty FITIE, 7 7+/VNREBIZHY EE
Ao

F Ty F am BRI O U IR, HESE BN E S O RITHE SN EIREEFFHN TT A RCE N MRS TOD
PR L E LT iR HE %f%%iﬁ‘

7.3.3 EZECMOS A

DT AT, FEHE CMOS AN AHERES AL COET, EUE CMOS AT @A E—F A THY | @H LB HT
FHATRSNTOD AN FBEWSNOEILEL TET /MESNE T, UV —Ab 7 —ADEEUZ, Tk i RER | ITRS
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NTWBER K AT EIEEL, BRI IORSN TSR RAN) =7 &b Ad—20%EHI (R=V + 1) 2 L TE
HanEd,

FEHE CMOS A STl THERBIES A ) 20 AJEB IR £7-13L — FCEZRSNA IO, Aoy 7 REERITA
TEFERRICBBESEDMLERHVET, ZOMREMIZS70E HEESPBBPNIRD, BRIBORIK 725 el
DHVET, FEMICHOWTIE, MEEE - IZ7 2 —F 12 CMOS A DO |2 BB TIEEN,

FYERIT, B CMOS A&7 0 —T 4L 7 DEFIUIRNTLIZEN, REHD AL, Voo £721% GND (Z#& S
BHOVERHNET, VAT LN AN ZFICT 7T 47 VB L CTODRTII WSS VAT LN AN ET 7747 1 28R
L QR WEXICEN R AN BIEE 525720 AT T EETNAF T ARG BN CEET, U ITER O
KITIREVE T 23, 10kQ OEFIAHERL £, B IITN TT N TOBEFARIZLET,

7340z w87N 7520
DT AR, D7pEb 1 DO —V DO 2y 2T T30 IR EFENTNET, ZORBEHEHL T 37
—VNZDOWTE, 7 —F Y= DR —VICHL TR 27 a2 S L TTEEN,

Package Package

Solder
Wettable Flank Lead Standard Lead

7-2. $AMFIFERDOI Y I TIV 7520 QFN Ny — L% QFN /8y — P OB B E R

VBTV T7U00E CERMATE O ORIWEEUGET DO D, HEPLFMA (AOI) 12XV QFN /Ry —
POBBENEGITRVET, U Z TV 750 00%, K 7-2 \ORT IO, Y HEEH OXRFELBINTA-0I, T4
CINVINLEERIZEBOID CEES, Zd, VAR 74 o "R BT 2D N B FT, FE OV T, A=
I T AR EZ BTSN,

7.3.5 257 8514 — Fig&

7-3 TR T INT, ZOT ANAAD AN LM NNATIEERADT ST DI T T AT —RBRHVET,

ER

#set e KERE DRITHESN TWDIEEZ B R DEEIL, T AR E L H 2 L REMENHVES, AL
HADIZ TERDEEZIATL T, AN EH N OEEEREBADLIENDHYET,

Input

7-3. BANEHAICHT S50 T §14F— FOEBRHER
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7.4 TNA ZADWEET— R
% 7-1 12, SN74AC164-Q1 ORREE—R A/ RLET,

xR 7-1. @Eex
AHD

A B CLR CLK b2

X X L X TINLUREPIITENET,
LI LPREDRAAIDAT—) Low (2720 FE T,

L X H T DAT—ITlE, TNENRIDAT — DT —E NS E
RS
IR LD RAZDRID AT —UH Low IR0 ET,

X L H T MDAT— Tl FRENHDRAT = OF —EZ R RGESNE
T
VIR LURZDRAIDAT—8 High 12720 F,

H H H 7 DO AF—ITlE, FNENFIDAT — DT — 2 PMEFSNE
ERS

(1) H=High HEL~UL, L= Low HEL~L, X = Kb 77

14

BRHI T B 70— RS2 (DB B A) #1E

Product Folder Links: SN74AC164-Q1

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SCPS308


https://www.ti.com/product/jp/sn74ac164-q1?qgpn=sn74ac164-q1
https://www.ti.com/jp/lit/pdf/JAJSVF4
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVF4&partnum=SN74AC164-Q1
https://www.ti.com/product/jp/sn74ac164-q1?qgpn=sn74ac164-q1
https://www.ti.com/lit/pdf/SCPS308

13 TEXAS
INSTRUMENTS SN74AC164-Q1
www.ti.com/ja-jp JAJSVF4 — OCTOBER 2024

87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
eNET, BERIIE FORGHFEELZMRIELT ANTH2ET, VAT AOKREZ MR T2MERHVET,

81 77U —2a gl

ZOT IV — a2 Tl SN7T4AC164-Q1 #EHA LT 7 B AV N TARTLAZHIBELET, tho 110 =y 2/ &L
18720 SN74AC164-Q1 TiL. #HIHDIBEA L Z—T A RIMEHVEE A, 772 GPIO B T HICH)
ECxET, AND 7 —NMIHAEILE 2 DDLU TV ATNCIY  BIOEIEIA AT T,

BIRBARE, © 7 b LOAS QYR BIEARE TF, ORI T B0, V7 NP AFE /YT T HUEN DY S
T [ 81 (RTIIIT, v 7 LY RS EA— L RICIMET B2, RC EI#% CLR B ACHECE 7,

82 R&XMNETF IV — a3y

Vee
VCC Seven Segment
R1 Qa A g a
LY q A
B W\ f
C1 I f b
— QC VWV a
A Qo —w—b g
MCU B Qg b—w—— DP
CLK Qr —wWw—] ¢ e o
QG N d
d
Qu A e DP
J__ GND
8-1. R&JMABT TV —2arn7AvIE
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8.2.1 K5I EM

8.21.1 ERICEAT3EZEEHEE

A O EIRE L THELEEN RS ) THRIESN TODHEIFAN ThH T La R L £, [ERMRE) B a it
NTWDINT, EIRELIIART SAADE KRBV E ST ET,

EEBIEOERIZ. SN74AC164-Q1 DT R TOHSIZLE-> T —AINARETR. BRSO S B0

Bt (Icc) PIRKIE, AT L 7B E OBIEEIR O FHIELWERZ M CEOMNENHVET, Yy
7 FRARL, EOBENSHIEGSNDEIR D HrEY —ATEEY, [ KERK N ISFEE SN Voo MBI DR K
EZBZ2NIIINTL TSN,

77 Rt SN74AC164-Q1 DT R TOHNIZE-> T r7a3nNsiER . [ERPFHE SFEHESN M E B (o)
DEKAE, AT o TN E ORBEBIROGFHIELWERE LV TEXOMLERHVET, vV vT T/ A
%, 7TV NI v 7 CEDLBI D Iy 7 CEET, THaxHR KERK | IZFidiS 417z GND MBI O R KEZE X
NI TLIEE N,

SN74AC164-Q1 1%, 7 —4 L —FDtkEZ T X TH7-L oo, A 5tA & 50pF UL FOAMERE T £+, 2hkk
SR BEMAMEHIINT 2L TEET N, 50pF 22 52 LIFHEREL £H A,

SN74AC164-Q1 i%, [ERAVFHE | RICERSN TV ) EEBIOERR (Von BLD Vo) T.RLZ2 Vg /g TR
WENHGFHEILO AR ZBEE) CEET, High IRIEETH N T 556, ZOXOH /1EE X, JELZHIEEE Ve
ErOEREEDAELL TERSNET,

HIE#EEE )L, [CMOS DiE#E % /1L Cpd OFFRNIFEHIN TWDE AL CGRHAETEET,

B BT MEE) =T B 0mY 7 (SLL) 7S —V BELOT A AOBEHE SRRSO A #RE 4 AL CEHA
TEET,

EE
R KA | FEARS T BB IR (T y(max) 1 AT SAROBME 1T 5720 DM O
SRAEC3, Tt SRR RS SRR 3 ORI A 26 7 EDIC L TRIEE VY, SHB O I BRAE
1, 7 A AR EP T I ST ET,
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8.21.2 AAhICHY 5EEEIF

AINGEZE Vigmax) ZEADERT Y7 Low LRSI, Vigmin) B2 5LmY 7 High ERARSHVET, TR KE
I ZRER SN e R AT EEFPH A 2 72V IO I L TLIEE N,

REEFA DAL, Voe 37 TV RICKRIBSEDMENRHVE T, AN Fo7EDLN TRV, REEFADA
NEERRIRSELIENTEET, AN CIIR, xS SEE X, 7Ty 7. T VAo 4k e
Bt T AL ARE T, T 7 A/VNIRREN High DG IZIT T AT 7KL, 7 7 4/VNIREED Low DA ITIZT A
TR EFERALET, 2 —TJOEEIE L. SN74AC164-Q1 ~DVU—2 & (IMEXAEE ] THE), BLIOWE
IR ANTTERB L — NI TRILO YA XN RSvET, ZHOLIZERIZEY 10kQ OEFUEAUITUIEHEHSIVET,

SN74AC164-Q1 |% CMOS AT Zfiii 2 T\ D72 | IELSEMET DI, THELEEESRMF ) R TERSIN TVDIDIT,
ANPZRFLSEBTOLERDHVET , ATJEBEPBEVEFIRSFAEL IHEE) OERLT A ADEEEOK T %
FLZEDHVET,

DT NAAD ANTJDFEMTONTIE, HEREFLI | B 7 a2 2L TLTES0Y,
8213 HANICKEY Z2EEER

IEOEREEZEH LT, 1177 High EEZAERLET, HANSERZ S EHT &, f@mé’ﬁ#m@vw HEERTRUE
SNIZIDITH D BEME T LET, VI REELMEHL T, 7 Low EEAEKRLET, HNICERET 7 T5L8,
%%E’Jﬁf%@VoL&ﬁ%fﬂméﬂtio (I EER EALET,

FEFIENIRITHoTH, MORBITARD RN HD T v 27 VT, AWICE R LW TLIEEN, 2
X, EE {;MDT/MXAODTé{%%%l%t T ANV ET,

FCANME BafiOR—7 S AZND 2 SOF v RNV Z WHN T HZ8I2ED | HBERB DR EZ @D H LN TE
£

KEHOHINITa—T 4 T OEEITTEET, % Voo T3 T RICEER LN EOIZL TS,
AT INAAZADHTIOFERCONTIE, THERERIH /a2 IR TS,
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8.21.4 77V — 3 iR

—

A

Serial Inputs
w >

J— I
Q7] I L] |
[
@ 1 I L1 | |
J— I
Qc ] I LI | I
g | 7] | L 1

8 | e 277 | |
o ] ——
Q — 1 |
771 ]

Clear Clear
K82 7FUs—=3> 942 V5H
8.3 BRICBAT H#HREIR

EIICIE, HHERB e IS ARSI IR E 4 0 e ML A O B DL O B2 ST T2 5, RO
HABS LT BT 4 Vo i ACHEI7A/8% 20 7o S RET BUERBHYET, ZOF/SAAILE 0.APF 0=
CF A EAERLET, B/ AR 2 F Y B UFUCREL T, BB /A R E R BT B LR S
T RN, OAF & APF O FUHEMINAERSET, /A /SR 2072 Y2 IR O CEHT IR
B DL R AN T,

84LA4T7Db
84.1 LA T FDHL RF51>

o NARZR AT YOI E
— T AR B O ITHLE
— EBRMNENT TR IFE AR AR
- AUE—H U RERIMET DT80 | SRV — i
— ARERGA XV O TH, R—RORILANZ T NAR, 2T o4 " E— il iE
o [EEF—2OEL
—  8mil~12mil ®FL— i
- BETAOREE /MET D 12em KD ES
— 2B —2D 90° Da—F—| LTS
- BEN—RADTFIZ, BUINDIRNT TR T — % A
— EEN—XETOTIVR 7 /LA
— 12cm B2 57—
o ALE—F RN — 25
o HADOELIZEINF U TEPIEE AL T, Y — AR
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o oy EElRE, BN DI DS B R Ny T 5
84.2 L1417 FAI
WORST BETTER BEST

< saklas

83. 20N AYTIVTARMLEDEHDY TV RS- DA—F—

GND Ve
0.1 yF
| —— 1O 14T Ve
12 1311
13 1211
O 4 1
15 o—4a ~ | . 168
(Y 9 13 - . .
GND I 7 o e N 6; GND (15...
[ 7 140
8-4. TSSOP LD /Ny r— D [CRIET B/NA /N el ® ]
A AYT Y ORER [0 o ey 12T
10 & F i1
GND
B 8-5. WQFN LD/ y r— 2 ICiET B84 /8
R AVFHOEREH
GNDe [ @ Ve

GNDCTT| 3@ 4 [T

8-6. SOT, SC70, BLVELD/Ny T —CICHIET BNA /R AT Y ORER

Transmitting Port Receiving Port

/ 22 Q  Long controlled-impedance trace

8-1. 2 TFNAVTIVTAALDIDHDY 2 EX TEHROEES
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ITNARBELURFa AL bDHR-F

TXY A AL AV AT MRSV BRFEY — VAL T ET, TS ADOMEED T, 2—RD AR, Y =2—3
COBAREITI DY — YT =T HLL T THRALET,

91 RFa A bOYR—F
9.1.1 BERFH
BIEEEHI DN TIE, UF 2B BL TSN,

© TRV RALAYLAY [CMOS DiHEE & Coq DRHEIT 7V r—tar LR =k

o TRHRALAINAY [R¥yrafEALERG]T 7V r—sar - LAR—h

o THXVRALAINAY [HEHE) =T BLO0Y Y7 (SLL) o7 —VBIOT SAAOBEHNE]T 7V r— g -
LR—h

9.2 FFaAY FOEFMEMZERITMDAE

RF 2 A PO EHINZ DOV TOBEIESZ T HDIZIE, www.tij.co.jp DT /A AR 7 4 V47 % BV TLIZEW, %] 27
Uy U TR D8, BHEINET N TORGIERICEAT XAV AN A% TIRDZENTEE T, RHEOFEMIC
DN, WETESNIZRF 2 A MIE T \E)EKZDTE@%Z\‘%Q’:“éb‘O

9.3HR—pF- VY-

FEF R AL AV ILAY E2E™ R —F T+ —F AT, TP =T R ENF DRI LR T AU M AR
— IS GED O EBESA LN TEALAT T, MEDRIZEZRR LD, MEOEMELIZVT52L T, RitTH0E
T XA R TG HIENTEET,

Vo 7E8NTNWBar 7o Vid, K H5RE IV IBUROFE 1REENAL DT, ZHOIETH R A AV LAY O
AR T A0 TIIRL BT LETX T R A AV LAY O RfRE LIS D TIIHVER Ay TF PR ARV
ALY O GME BRI TLIEEN,

9.4 R
TX YR ARV LAY E2E™ is a trademark of Texas Instruments.
TRTOMEEIL, TNENOIAE IRBLES,
9.5 MESMEICHT 5 EREE
ZDIC 1F, ESD IZk o> THHB T2 ATREMERHV E T, TV R AL AV A T IC BRI BIZITFE @Y 2B ALY
A EHEEELET, ELVEOBWBLORE FIEICEDROIG S 7 A AR R T 2820 %Ui@“

A\ ESD ICkDMERAIT, DT H7REREIE F 57 AL AD SRR E T RGO ET, B/ IC DA, ATA—E N D Th
BT BT TARS TSN DANS TR D BT IR RALT< Ao TOET,

9.6 A8
THA A AL AV LAY EE ZOHFEEIZIT, HEECKFEO —ERBLOERN LI TWET,

10 KETREE
EERE S RROREFIIWETZEL TCWET, TOUET BRI ERICHEL TOET,

B4+ % e
2024 410 A - Y — =

l?_l\ll
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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 ®3) (4/5)
(6)
SN74AC164PWRQ1 ACTIVE TSSOP PW 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 AC164Q
SN74AC164WBQARQ1 ACTIVE WQFN BQA 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AC164Q -

@ 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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE
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. 0.30 T
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NOTE 4
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\ / ]
~~&.«/\ (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
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SCALE: 10X
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EXPOSED METALJP

#Lf 0.05 MAX
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(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL
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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.

INSTRUMENTS
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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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BQA0014B

PACKAGE OUTLINE
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

N
© P

~

J }
(0.13) —

SECTION A-A
TYPICAL

r (0.2) TYP

EXPOSED—\
THERMAL PAD

6

D
3 (0.16) D
TYP

A 1
- 1.5+0.1 D

T
D

—
13 D
14X 8:2

010 |C|A|B
¢ 0.05)

4227062/B 09/2021

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
BQAO0014B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER MASK DETAILS
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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.

i
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EXAMPLE STENCIL DESIGN
BQAO0014B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 15
87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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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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