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lo B ) AR Vo = 0~V¢e +25 mA
Ve FE721% GND Zili 3 2t ) B +75 mA
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5.3 #ERBEMERMH (FEX)
B B X COBEREEFEFAN (FRZELBR D72 WERD)
AR G| i B/IME RRME HAL
AUAY AFERHOSIE L Eikars | Vee =3.3V£0.3V 100 ns/V
FAWL—h Vee =5V £0.5V 20 ns/V
Ta H H 22K COBEIR -40 125 °C
5.4 BICBT H1ER
~ BQA (WQFN) PW (TSSOP)
FAEEA AR " S i=)vA
14 14 &
Reua BB A A~OZRHT 934 138.6 °CIW
ReJcitop) BEHNLr—A (R) ~O#EEHT 96.4 67.8 °CIW
Ress BEA BB HAL ~DEHLHT 62.8 94.8 °C/W
Wit BEE IS B ~DRFE T A5 12.5 10.6 °CIW
Yig BEA DD IERADREIE T A= 62.5 93.5 °CIW
Reuc(oot) BEA DD —A (K1) ~DOEHLHT 39.7 BRI °CIW
(1) HERBIOERF OB A HEDZEHNC OV, [EEERBLOIC Sy —C OGN HE] T 7V r—vay LIR—M 2R TLIEEN,
5.5 BRI
H 5 COBMEIRERLFE N (FRZFLBR DR RD)
Ta =25°C -40°C~125°C
NG R—H TR MRf Vec RE BA R S| BAL
%’J‘ﬁ 'fﬁ 'fﬁ %’J‘ﬁ fﬁ 'fﬁ
IOH = —50}JA 2V~5.5V Vcc-0.1 VCC Vcc-0.1 VCC
Vou loy = -4mA 3V 2.58 2.48 \Y%
lon = -8mMA 4.5V 3.94 3.8
loL = 50pA 2V~5.5V 0.1 0.1
VoL loL = 4mA 3V 0.36 0.44| V
loL = 8mA 4.5V 0.36 0.44
V| =55V £72i% GND. Ve |y,
I = ov—s5.5y 0V~5.5V +0.1 1| pA
V| = VCC F721% GND, IO =
lec 0. Voo 2 5.5V 5.5V 4 40| pA
of V| = Vg 7212 GND 5V 2 10 10| pF
Cep MR, F = 1MHz 5V 106 pF
56943 %M
B 225 COHELETEIR B FPAPN (RRICERIR D72 RY)
TA=25C |40C~85C| 400~
RITA—H B G Vee BT
- ZE - N2 SN Z &N
B | B fE| E A
tsu o h7o 7 |CLRHIGH 3.3V+0.3vV 25 25 25 ns
tsy Ty Ty 7R |CLK T #iDF —4# 3.3V 0.3V 5 6 6 ns
th R— LR HEER CLK 1 % D7 —% 3.3V + 0.3V 0 0 0 ns
tw 7V AR CLK 73 High F£721% Low 3.3V +0.3V 5 5 5 ns
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57 R4 v F Ik
H H &7 COBEREFEN (FRCEBRDORWRD), [T 2—2 I EE#) &5 MR
Ta=25C -40°C~85°C | -40°C~125°C
STA=E | BRR AR RR (WD) AEER Vee | st Bok| Bh R Bok| B R Bk | B
T @& @ E # E E E E
33V+03V | 95 170 80 0| 70 MHz
C = 15pF
. ] 5V + 0.5V 135 240 115 115 MHz
max 33V+03V | 55 130 50 50 MHz
C, = 50pF
5V + 0.5V 120 180 95 95 MHz
toL CLK Q CL = 15pF 3.3V £0.3V 58 11| 1 13] 1 16| ns
tonL CLK Q CL = 15pF 3.3V £0.3V 58 11| 1 13] 1 16| ns
toHL CIR Q C = 15pF 3.3V 0.3V 45 14| 1 135 1 16| ns
toL 1 CLK Q C, = 50pF 3.3V 0.3V 75 145 1 165 1 20.5| ns
tonL CLK Q C, = 50pF 3.3V 0.3V 75 145 1 165 1 20.5| ns
tonL CIR Q C_ = 50pF 3.3V 0.3V 6 14.9] 1 17] 1 20.5| ns
toL CLK Q Cy = 15pF 5V + 0.5V 45 9| 1 105 1 115 ns
tonL CLK Q Cy = 15pF 5V + 0.5V 45 9| 1 105 1 1.5 ns
touL CIR Q CL = 15pF 5V + 0.5V 3 76 1 9| 1 1| ns
toL CLK Q C. = 50pF 5V + 0.5V 64 11| 1 125 1 14| ns
tonL CLK Q C. = 50pF 5V £ 0.5V 64 11| 1 125 1 14| ns
tonL CIR Q C, = 50pF 5V + 0.5V 42 96| 1 1) 1 135| ns
5.8 /1 X%tk
Vee = 5V, C_ = 50pF. T = 25°C
INTA—H L] /ME RRKIE BORfE | BAfT
VoL) /A X177, R BIEIFEIE VoL 0.2 08| v
VoLw) K/ AR, T/ NBYREEIE VoL -0.9 -0.2 \Y
Vorv) IK/AXH T, B/ NEARIEEIE Vou 4.4 4.7 \Y;
Vi) High L~ LEhig A )BT 3.5 \Y;
ViLp) Low L~ L@l A 1) BT 1.5 \Y;
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— Rz ko THASNET, PRR < IMHz, Zo = 50Q. t, < 2.5 ns,

HINERNCRES I, FIET DA TI D 1 BB LET,
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|||—|

(1) CL IiT T m—7 L7 ANEBE DR BN E FILET,

6-1. 7y a7 IVHh D= D AT EE

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

- VOL

(1) tpLy & o DREFVITA tog IARELET,
X 6-2. EERER. GGEEE

90% o0% Ve
Input
10% | | 10% oV
—»| O — | "
90% go% Vo
Output | |
10% | | 10%

= e e e

(1)t & t DREVTBS b AL LT,
B 6-3. BEHRE. ANBLLHADEBRRH
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7 SR BH
71 HE

SN74AHC164 | 8 Bk 7k LYRZTHY, 2 2DV IT VAT (A BL B) 45 AND /7“ Mg CEEfRE S AL, FE
[FH#127U7 (CLR) b2 TWET, ZOTFARARTIE, ANT —F T2 % HIGH [T ETH7-0121E, A BLUB O
FIZ HIGH (E 503 % T, EH50D AIC LOW 5 03HMEShDE, AT —% T4 i LOW (ZREES i E
T, A BLOB OF —#i%, CLK 7% HIGH £721% LOW ORICEE CXET (/I By b7y 7 R Ef R 3 i 7= 41T
WD),

SN74AHC164 ® CLK B 1%, Sih By NIHTHY, LOW 5 HIGH ~DEB TT 7T 4710 ET, ib

ERToY NIHREAETDE, (A 0 B) AIT —FT7AL DFERNEAIDOL VAR ARMESIL, KL AZ DT — 273

mw‘x& IEWENET, EDLVRY Qq OF —&i, 7ays NHZLICHEESET, LOW {55728 CLR B>
IZENEDHE, SN7T4AHC164 1 X, [EHICT X TOL YV AX ZimH LOW EICRHELE T,

72¥ETOY IR

CLR —>c

,—0

A L R —L R
B :>— D Q T D Q T [ ] [ ] [ ] D Q
CLK —\ l_ l_ ___________ I
/ 5 Additional
Shift Register
Stages
R
Qa Qs Qc Qo Qe QF Q¢ Qy

B 7-1. SN74AHC164 DMER (IEFRIE)

7.3 HBESEEA

7.3.1 Fg{cEhr= cMOS Ty > a FIviih

ZOFALAIIE, FEEEN - CMOS Py a” /vtljjmw@rémm\i@* PEfHE) SOSERIE, 7/ A 2D R
@%ﬁ%y/ak;o/~x<%aiﬂwti¢o_@7A42®%® YNSRI TN o T
BRHLID VX T EToOICRMEAT ORMEEBETLLERHYET, IHIT, ZOT SAAOH X, 7

ARG T D72 HEFF CEDLUL LICKREREBEREZE) CEET, IBIRICEDBEEZ LT 5720, T /A ADH
FENEFHIBRBTHIENEETYT, R RKTER ) CEEIN TWAELHIB L OB HIRZ 5 IZESF L TLIEEN,

FEEHDOT v 27V CMOS H1E, REHROEEIZTALERHVET,
7325yF-OPvY

ZOT AR, Ty T inBlEE ARSI TONET, Ty T BRI &I D X7 FyF L D A7 - 7)y 7 - Tn
VT INEFINTOET N, HBIMEATVEL TEET DT X CORBEEIEAEG ENTOET,

TNAADERNA L DEE KTy T OIREIIRHATT , AX— T v RO LTy T I2iE, T 74 /VNREIEHY T+
e

7y F im BRI O KRB, THESRE RS ) RIHRESN - EIREEFRHN TT A RCE PRS0
RV, LZELIZIREERDLET,
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7.3.3 2% CMOS A A

DT NARAZIL, FERE CMOS A EE# S TQOET, 2% CMOS ANIEE AL E—X U ATHY @ IT A5
HFPEOORENTWA AN B EEGIIOPLEL TET M bENFE T, U—As r—ADOEHUL, T it KIER RS
NTWDERRKANEEE, EKMEE RSN TSR KA D)= ER»LA—LOER (R=V =+ 1) 25 HL TG
HEnET,

IR CMOS AJJ Tk, MHESREIESAT ) RO ATEB R £/213L —F TERSNDIDT, Ay 7 KEM TA
INE T RITEBRSELMERHVET, ZOMEERETT-S720 & B E ) BRI/ | FEIRO RN £72% wTHEME
WHVET, FEMICHOWTIE, MR EZIE7 e —T 1227 CMOS A D |4 S L TIZE0 Y,

FEHIX, 4 CMOS A1 a7 —7 4 7 OFERICLRWNTIZS W, RIEHD ATIIE, Voo £72i3F GND (IZ# RS
HOBENPDVES, PAT DN ANEEZT 7T AT IR L TODERTIIRWIG S VAT DA T 77 47 128k
L CWRWEXITHIR AN EEL G2 D720 TNVT T EIITNE T AR BN TE L3, TS O%E
KITTIREDET 25, 10kQ OEFLEHELEL £, @HE I TT R TOBEMFAT - LET,

7349507 - 544 — Rl

7-2 \ RTINS, ZOTHRAAZANOHINNINIIEERA DT FDIT T~ Z AL —RRNBHY, ZOT /SAA~D AT
BADITL T HAFT =R DR NRHYET,
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MCU B Qe AW DP
CLK Qr A c e c
Qg AV d
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Qu AN e DP
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8.3.1 ERICEIT 2EREEIE
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DDA DOIREFATHEER 4 DDy T7 F—hDIBHD 3 SOHEMRHTHEE), ZOIH 72 REHDO A B
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GND  Vec
Recommend GND flood fll for
improved sigral isolation, naise
reduction, and thermal dis sppation
Bypass capacitor
: : [.] placed close to
Unused inputs tieto GND or Ve 0.1 uF the device
A 14
! 'e) Veo \nised output
BT ]2 13T 1Qy  feft floating
QT 3 1211 Qs
QT 4 111 Qe
QI 5 1011 Qe
Avoid 90° Q1 6 9[3CIR
comersfor  GNDLC_I_] 7 8 T CLK
signal lines
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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 ©)
@ ©)
SN74AHC164BQAR Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC164
SN74AHC164BQAR.A Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC164
SN74AHC164PWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 AHC164
SN74AHC164PWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC164

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

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

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN74AHC164 :
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o Automotive : SN74AHC164-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 0O O 0O 0O 0O 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)
SN74AHC164BQAR WQFN BQA 14 3000 180.0 12.4 2.8 3.3 11 4.0 12.0 Q1
SN74AHC164PWR 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
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www.ti.com 25-Sep-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74AHC164BQAR WQFN BQA 14 3000 210.0 185.0 35.0
SN74AHC164PWR TSSOP PW 14 3000 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
BQA 14 WQFN - 0.8 mm max height

2.5x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4227145/A
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PACKAGE OUTLINE

BOAOO14A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

Ifi 5 —

PIN 1 INDEX AREA /

N o
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r (0.2) TYP

=
==

2
»
=

o !
Al oxgs
PIN 1 ID T 01®|c[A[B
(OPTIONAL) SYMM F.Lm(g-g Q}W@ITCLHJ

4224636/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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BOAOO14A

EXAMPLE BOARD LAYOUT
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

|
|
|
(
EXPOSED METAL / \ SOLDER MASK - SOLDER MASK

: .
(20.2) VIA ‘ Bﬁ T T
TYP — 14X (0.6)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MAX 0.07 MIN METAL UNDER
ALL AROUND ﬂ h ALL AROUND 17— SOLDER MASK
(
«—— METAL e
T EXPOSED METAL

OPENING OPENING

NON-SOLDER MASK
© SD(IDEFlNED S SOLDER MASK
(PREFERRED) DEFINED

4224636/A 11/2018

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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BOAOO14A

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

88% PRINTED COVERAGE BY AREA
SCALE: 20X

4224636/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
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE
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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.
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
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N
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SCALE: 10X
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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
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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