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LR - =3 = OO 4 BT Tl B ettt ettt 14
BB B TE o 5 O R S R S e 15
Lol R O 5 T I E -2k OO 15
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Qx T —TQc Q[ 35! {12 Qe
Qe T 1QF Qs[4 | PAD | (i ar
Qe = T Qe Q|5 1 | (0] a.
i o wl® ;7 o
GND 1] T CLK 8
GND CLK
B 4-1. PW 33 | & 4-2. BQA #f3%
14 5[ TSSOP 14 5] i WQFN
(TRREA ) ( THALE )
* 5-1. 5| HIThRE
Gl .
pros prvey HKR() L
A 1 I IR A
B 2 [ IEERATHA B
Qa 3 0] TR A
Qg 4 o JEATHIH B
Qc 5 ¢} HATHIH C
Qp 6 0 FEATHIH D
GND 7 G Heith
CLK 8 I e, BT R
CLR 9 | ST ARE RN, KA R
Qe 10 ¢} HATHt E
Qr 11 o) FEATHIH F
Qg 12 0 FHATHIH G
Qy 13 o JEATHIH H
Vee 14 P 1F
BRE A2 — BCARAANERS] GND BB . 15 20E B BT AT HARE S e .
(1) 552 I=4N, O=4fth, P=rif, G=1b.
(2) YR BQA #35.
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5 R
5.1 4% B K BUE E
7E E AR RSN T ARG VO B Py (B A ) ()
B/ME BAE LA

Vee P Y H R Y R 0.5 7 \Y;
Vi PG NG ) 0.5 7 Y,
Vo TE e PRI T FEDR A e — S e o £ P 50 L (2) 0.5 7 \Y;
Vo v PR R T R ) 05 Veet0.5 \Y
Ik LD KA V| <-0.5V 20 mA
lok 4 H AR LR Vo <-0.5V 5% Vg > Ve + 0.5V +20 mA
lo RS IR Vo =0 % Vge +25 mA

it Ve B GND HRS:H ) B it +75 mA
Ty 4hlR 150 °C
Tstg VA7 R -65 150 °C

i LH 20 R A B (] 3BAT T R 2 X B I8 UK AR o
PR RENS I I8AT . WIRAE ZRE 17441 LHMBAE X RAHE
o BLIRFN T SIS AT A3 17 FT RE R a1 F T S

Un R ST A NN PR AUE L AN Y R TR U (R

(1)

@)

ThEeFITERE

#i%of B RAUE (E I AR SR B 28 A1 T BRAE @& 77441 DA AT Fefh 2%

1 VRN EEEAT , SRS Z BRI | (A RETCAE A IR T
TR R o

5.2 ESD &%
Vi LKA
NIRRT (HBM) , %4 AEC Q100-002 HBM ESD 424545 2(1) +2000
V(Esp) AN GEN - — — - \Y
FEHLE M (CDM) , 444 AEC Q100-011 CDM ESD 4325454 C4B +1000
(1)  AEC Q100-002 #7x HBM R /73iR R 24754 ANSI/ESDA/JEDEC JS-001 #Hiti
5.3 BUUBIT %M
1E B AR KSR T B TARR B A S ( BRAE AU )
s i M BAME B 202
Vee P HL 45 55 \%
ViK e LS4 N HL R Vee =9V 2 \Y;
ViL I H PN L Vee =5V 0.8 Vv
Vi LPNGENES 55 Y
Vo A R Vee \Y
low P Ve =5V £ 05V 8 mA
lou R P4 Y FLR Ve =5V £0.5V 8 mA
At/AV BB 1T e Voo =5V 0.5V 20 ns/V
Ta H AR ARG AE R 1) AR B Y -40 125 °C
5.4 #MHEEEER
P — WBQA (WQFN) PW (TSSOP) .
14 5|y 14 514
Roua 4 BB AE 93.4 138.6 °C/W
R 6 Jc(top) iR A (TR ) #H 96.4 67.8 °C/W
Ro s 2578 L BRI H 62.8 94.8 °C/W
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5.4 #MEREER (42)

T WBQA (WQFN) PW (TSSOP) -

14 5| 14 3|4
Yyt 45 B TARHE S 12.5 10.6 °CIW
Vg 45 58 HUBR R IE S 40 62.5 93.5 °C/W
R0 yc(bot) SEZATE (JRFS ) FABH 39.7 AiE °C/W

(1) ARBIHAEREEIRNELEE | WS A IC B3IV RAR RS 5

5.5 HAFE
£ A SR8 SR T [ TARIR BEVE B A A (BRAIE S A 3 )
2% RS v Ta=25°C -40°C £ 125°C B
= 1 R cc §
BME MEE BKNE| BME HEE BAE
lon=-50uLA 4.5V 4.4 4.5 4.4
VoH \
lon = -8mA 4.5V 3.94 3.8
loc=501A 4.5V 0.1 0.1
VoL \
loL =8mA 4.5V 0.36 0.44
V| =5.5V 8 GND Jf H. Vg = OV ,
I = 5.5V 0V % 5.5V +0.1 1| pA
V|=VCC§EGND 3 |O=0 ,VCC=
Icc 5.5V 5.5V 4 40| pA
—AMRAFIEN 3.4V, HABAA
Alee H1JE A Voo 5 GND 5V 1.35 15| mA
C V|=V¢c B GND 5V 4 10 10| pF
Co VO = VCC i GND 5V 5 pF
Cep T#, , F=1MHz 5V 106 pF
5.6 i} FFAFE
7E B AR AR A T I BSOS AT il G B IS (BRIESI A B )
Ta=25°C -40°C £ 125°C
25 B &M Vee LA
mim RE R RE
tH DRAF IS 3] CLK t ZJm il 5V £0.5V 0 0 ns
tsu 15 B I 1) CLR &bFERIRES 5V 0.5V 25 25 ns
tsu aciingl] CLK t Z i %R 5V 0.5V 4.5 4.5 ns
tw Sk e R 82 1) CLK i P Bl AR H 5V £ 0.5V 5 5 ns
tw ik e R 8 TR CLR fikrgF 5V £ 0.5V 5 5 ns
5.7 FrocietE
T2 HARBHOR A T IV TARR T B 1S (BRIES AU ) o S0 S0 E 15 H
Ta=25°C -40°C £ 125°C
2K AN ) | B () TR Vee BN ORE BAK| BN ORE Ek| P
£ f# H #H @& #H
Fumax - - C_ = 15pF 5V £ 0.5V 135 175 115 MHz
tpLH CLK Q C_ = 15pF 5V £ 0.5V 34 9 1 1.5 ns
tpHL CLK Q C_ = 15pF 5V 0.5V 34 9 1 1.5 ns
tpHL CLR Q C_ = 15pF 5V £ 0.5V 3.5 8.6 1 11 ns
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5.7 FF o5k

(%)

£ A RIEXGRAT T  TARR VG AN (BRAER AU ) « SIS HME 5 E

Ta =25°C -40°C & 125°C
2K AN ) | B () HEHF Vee BN ORE BK| BN ORE Bk P
Zi=A ZiA & & ZiA &
Fymax - - C, = 50pF 5V £ 0.5V 120 140 95 MHz
toLH CLK Q Cy = 50pF 5V £ 0.5V 49 1 1 14| s
torL CLK Q C, = 50pF 5V £ 0.5V 49 11 1 14| ns
tPHL CLR Q C. = 50pF 5V +£ 0.5V 5 10.6 1 13.5 ns
5.8 MR
Ve =5V, CL =50pF , Tp=25°C
M BiEe B/ME HAE BAE| B
VoLp) THEHH , BOKBIA VoL 0.2 0.8 \Y
VoLw) LEI , BNEIES VoL -0.9 0.2 \Y,
VoHy) i B/NEIAS Vou 4.4 4.7 v
ViHD) PSR R 2 \Y
ViLp) R S IE S NGNS 0.8 \%
5.9 AR
Ta=25°C ( BRIAEFSMER )
80 5
— 25°C 495
70| — 125°C S
L= -40°C y Py
/ 48
50 475
< \/V S 47
< 40 ~ L T 465
< % ™M L S 46
| 4.55
20 45
445 "
ol - — o
. — 4.35 — 125°C
05 1 15 2 25 3 35 4 45 5 55 4'3125 225 20 175 15 -125 10 75 5 25 0
Vee ‘(V) ) : ' lon (rﬁA) ’ ’
B 5-1. el FRPMY e,  5-2. B TRE FHHILE SRMEER ( 5V B )

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05
0

VoL (V)

P

0 25 5

— -40°C
— 25°C
— 125°C

75 10 125 15 175 20 225 25

loL (MA)

B 5-3. (R PRE TR EES ERIAKXR ( 5V HIF)
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6 ZHNERF R

X R RP B RG], B8 2 B AR G R AT BB . Fra BN rh 35 B B A DL R )k AR g 4 L
PRR < 1MHz , Zo = 50Q , t < 2.5 ns.

et AR, RRUGI R — MR B

Test —  — 3V

Point Input

From Output
Under Test
"
C Output
Waveform 1

|||—|

(1) CL BRI H R | )
P 6-1. HEBEA M0 SR | | )

Output ! o o )
Waveform 2 50% 50%

— — Vo
(1) tpLy A tppy 2 EIEEKE tod A .
& 6-2. B EITEAL IR
90% g% — Ve
Input | |
10% | | 10% oV
e S SRt
90% 90% ~ — Vor
Output | |
10% | | 10% v
R S I T
(1) t At Z M RIBCRE S t A
Bl 6-3. FLESTE , A Bt ]
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7 VE4N

7.1 R

SN74AHCT164-Q1 A&k 8 iR fidrfrds , BA 2 MELSITEZKRTHA (A M B) Uk —MRBIEE
(CLR) i\ . iZ#fFifi 22 A M B [ HCPE SR M A S B B B v AR ERRHCHE S # &
i N Kl e B B OD AR HET o SR AL S A BN () 2SR, T BAYE CLK Dy P B i P I S 2 A M B |
) K -

SN74AHCT164-Q1 1) CLK 5l I8 BTl , 78 AR HS P 21 i P RE e i s« 78 BT R iy, #8120 (A
@ B) M AP LL 045 RAFAELE SR — DA, BN FABRAEIAAED T DFAE. e FhH
Qy MG B R I E3F . X CLR 51 i I -5 5 )5 , SN74AHCT164-Q1 2 L BI¥ fr s 7 17 2%
W B NI AR T

7.2 ThEE T HER
CLR — ° P
igr—nr i
B_:>— D ale—|p ale e o o D Q
g IR T
o / 5 Additional
Shift Register
Stages
R
Qa Qs Q: Q@ Q Qf Qe Qu
&l 7-1. SN74AHCT164-Q1 (28 E ( 2% )
7.3 fMEUEEA

7.3.1 P45 CMOS ¥R

Zas T AT CMOS iRt o ARTE V47 R G AF T LABE AR AR AR F AL LRaR A I BX B RE 0 PT BEAE 2
BN PR PR S, L 2 B AT R AN R AF LB LB AR #% o UL | i (0 RE S DR B 1 FL AL L L 2R 1R RETS
ARSZHERUE R, TIASBIR G ST BRI 1F B0 i 2, DUE S R M B0R &4 o b AR £ 38 T 207 172
A R I AT FRAR -

ARAE I HIHESE CMOS it B ORFF T TR o
7.3.2 8788

T MF RSB R R . D R ERIE R B D MBS D RS | (EESE T HIE 5 R A A 2 AR
o

MEBE ERE | MRS R R . SN AE S S B3 BRVOIRE

RBAE 0z {7451 3R Hp € 1) F VR U S BBl P D 3k v | B 1 8 Fh e 1 IR S il S R AR
7.3.3 TTL #%& % CMOS fA

UL EELHE TTL 38755 CMOS Hii N . X e N4 [ 11 il AR AR B R I ME S TTL B a8 %4

TTL 577 CMOS A NPT , I8 W @By SN IR B HLAS | W8 TAF M R . BOR LR
BHAE AR ZEXT R ABIE (70 4 B R s KN R A 42 20471 s IO IR R, SRR E R (R =V = 1)
A
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TTL A CMOS i N ZEREN S 55 H ROZ RS 2 M PRIE G e | 01 @ 3z 7745 1 32 X N e 40k (1] i
HPE o AFFE VO SEUFEL IO RESBIRG . ARELZHMER , WS CMOS MAZ 51L&
ARG LR -

FEIBATHIE] | ALfTRHRFRASEAE TTL 3eA% CMOS M N84 AR RN LE Voo Bl GND ¥ifk. W&
AR HESNWE A, AL B s AL A AS |, DA X SR [A] Be 4R A R s AN L o R BELAEDRE R T
ZARIE ; HEVE 10k Q HIFHAS |, 1l % ] AT 2 I A 2K,

7.3.4 WM E
GRS 2D —Fh A M R A B . SRR R T R AR A, T Rt R A A R

Package Package

Solder
Wettable Flank Lead Standard Lead

& 7-2. K5 A AER M E ) QFN HEEAFRME QFN 3238 1) 5 E

FIVEEAN B B T O R S N B |, T QFN ST 3 3 AN (AOT) AR . & 7-2 B
7, AT RN 3 AT A T R B AT B BR DI, DR BN IR LM R AR, A BT RIS R T A . AR
MLVELITE B S U

7.3.5 §Hfr B S
% A it L RN BUAT IE SR, AR T s g N R R R i 7-3 B

/J\AD
R L 280 s A (32 P LE B W] RE S TR g4 o S SRR ST e AN 1 St R R BUE M L SN
At R AR AE A

Device Ves

& 7-3. SRR RER R SAAE
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7.4 B ThREAE
% 7-1 7| T SN74AHCT164-Q1 HIThaetE .
RT1. RER
()
T
A B CLR CLK ke
X X L X | BlSEmEE.
L X H [ |BUETRLE - GT.
HA A B — SRR
X L H p | BUETRLE—GAT
HA A B — SRR
H H H p BRI —GAET
HA A B — SRR

(1) H= e | L= [RBERT | X = RH%E
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8 N FH A S
&k

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

FEH N, SN74AHCT164-Q1 H TH6-LE Sonee. S5HAN /O /B 28R [E , SN7T4AHCT164-Q1 A7 E{fi
B ORI ES. E T LLEL A GPIO 5| M ERE. Sbsh , IS BN S TIPS AT i NS AL &4
)

R, B AR A A IR R A o BRI ANE SRR, TR ABAL ST A7 8% . RC A[LOE
3] CLR 510 ( Wl 8-1 Fiow ), HUBAL A AE2 VI A2 F

8.2 HLAIN A
VCC
VCC Seven Segment
R1 Qa—wWw— ¢ a
CLR R
mI Qg VWA f ; )
— QC MN a
A Qo M b ¢
MCU B Qe M DP
CLK Qr A c e c
Qg AV d
d
Qib——wmwm— e bpP
GND
L
FE] 8-1. YRR FRAE ]
8.3 Wi ESR

8.3.1 HFEEEH

LR FIT 5 PR LR TE @220 77 441 e (RS L P o PR PR 42 B A T4 350 0 T I E B BF 1 F e

1E H R R A 2 A S SR AL A FEL L2 T SN74AHCT164-Q1 BT A i H i iz HA AOSL FELRE N | B KBRS IR AR e ((7E
HAHEHE A ) DLRTF SR & AT RS i 2 A, 2R s 0F HRehr 5 IF r YRR AL 1 K/ N R AR FRL L A
AN 280/ R AHE M A IEE Voo FIECR B HIR

Hiy DA 2 RE % HE N I FELLAE T SNTAAHCT164-Q1 Jr A %t Hh i E N PR HLIRE AN b 5 R FRVR FRLUR o ( AE A THFHE
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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)
CAHCT164QWBQARQ1 ACTIVE WQFN BQA 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 AT164Q
SN74AHCT164QPWRQ1 ACTIVE TSSOP PW 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AHT164Q -

@ 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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OTHER QUALIFIED VERSIONS OF SN74AHCT164-Q1 :

o Catalog : SN74AHCT164

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

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

4040064-3/G 02/

NOTES: A
B.

E.

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

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

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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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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www.ti.com



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.

i
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EXAMPLE BOARD LAYOUT
BQAO0014B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
L SEE SOLDER MASK
14X (0.6) \ DETAIL
|
i 1 @ ‘ ( ‘
1x 025 2( | | 13

* s + ~
— =3 | o Cp
10X (0.5)

|15 SYMM
b g e

‘ (1.5)

iR

(0.5) | !

—e D
. i J
(R0.05) TYP ‘ @ ‘ L

|

@0.2) TYP ‘ ‘ ‘

VIA ‘ 7 8 |

! (2.3) !

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN

0.07 MAX
AL 207 MAX W I“ ALLAROUND [‘
"~ METAL UNDER

\
METAL EDGE / SOLDER MASK

I
I
! |
! !
EXPOSED METAL __SOLDER MASK EXPOSED/ T SOLDER MASK
OPENING METAL '/ OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4227062/B 09/2021

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

l~— (0.95) —]

1 14

14X (0.6) ‘
] e—
14X (0.25) 2| T ) ! CD 13

!

|
T HE Ren
10X (0.5) ‘ 5 (2.8)
SYMM(L—*—f—EZ“Sf*f+f7f{E“3 (1.38)

//‘\

Puny -l Nas
(R0.05) TYP i
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

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

4227062/B 09/2021

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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