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1.5V 1.4
1.8V 1.7
_ 2.5V 24
lon = -50KA 3v 29
4.5V 4.4
Vou 6V 54 v
lon =-1mA 1.8V 1.44
lon = -2mA 2.5V 2
lon =-12mA 3V 24
lon = -24mA 4.5V 3.7
lon = -24mA 6V 4.7
lon =-75mA 6V 3.85
1.5V 0.1
1.8V 0.1
_ 2.5V 0.1
loL = 50pA v oA
4.5V 0.1
VoL 6V 0.1 v
loL = TmA 1.8V 0.36
loL =2mA 2.5V 0.5
loL = 12mA 3V 0.5
loL =24mA 4.5V 0.5
loL = 24mA 6V 0.5
loL = 75mA 6V 1.65
I V| =6V 8 GND ov £ 6V +1 pA
lcc VI=Vec BiGND , I =0 6V 20 MA
Ci V| =V¢e B GND 5V 2 pF
5.6 it 7 AFE
£ H AR KGR T B BOE AT IR Y A IS ( BRAE R A )
-40°C =
% A M Vee 125°C BB
BN BK
-
1.5V 40| MHz
fou - 3.3V 0.3V 125 MHz
5V 0.5V 175| MHz
6V 195| MHz
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75 HARE KGR T R SOS AT IR EEVE I N IS (BRAES AT )

-40°C &
o s v 125°C | up
5 cc y
BB
£ fE
1.5V 50 ns
__ 3.3V 0.3V 10 ns
SH/LD Jy{%HF
5V £+ 0.5V 8 ns
b B 1 ov 0 ns
QU EEZAMINN]
" = 1.5V 50 ns
N \ 3.3V 0.3V 10 ns
CLK i H P B
5V £ 0.5V 8 ns
6V 6 ns
1.5V 50 ns
o o 3.3V 0.3V 10 ns
CLK 1 Z 7 SH/LD Ay
5V £ 0.5V 8 ns
6V 6 ns
1.5V 50 ns
. 3.3V 0.3V 10 ns
CLKt ZHiH) SER
5V £ 0.5V 8 ns
t it | 6V 6 ns
AL
S AT 1.5V 50 ns
. 3.3V 0.3V 10 ns
CLKt ZHi] CLK INH
5V £ 0.5V 8 ns
6V 6 ns
1.5V 50 ns
o 3.3V 0.3V 10 ns
SHILD ¥ ZHTHI%dE (A-H)
5V £ 0.5V 8 ns
6V 6 ns
1.5V 50 ns
L o 3.3V 0.3V 10 ns
CLK 1t ZJ& SH/LD Ay
5V £+ 0.5V 8 ns
6V 6 ns
1.5V 50 ns
. 3.3V 0.3V 10 ns
CLKt ZJ51) SER
5V £ 0.5V 8 ns
t (R I ov 0 ns
RA=F Y [H.
" N 1.5V 50 ns
B 3.3V 0.3V 10 ns
CLKt 2ZJ& CLKINH
5V £+ 0.5V 8 ns
6V 6 ns
1.5V 50 ns
- N 3.3V 0.3V 10 ns
SHILD ¥ ZJam%dE (A-H)
5V £ 0.5V 8 ns
6V 6 ns
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STARTUP! LOAD SHIFT INHIBIT SHIFT

A, C,E, G held LOW
B, D, F held HIGH

B 51. i FE

5.7 ket
76 E AR MR T I TAEIR TG P 5 CL = 50pF JLAMETE T = 25°C WA (BAER AV ) . BS 10 25216

-40°C £ 125°C
S M (HIN) Z (%) Vee XA
B/ME BME BOAE
1.5V 43.8| ns
_ 3.3V +0.3V 14.6| ns
CLK 5% CLK INH Qy B QH
5V + 0.5V 10.1| ns
6V 8.4| ns
1.5V 57.5| ns
_ o 3.3V 0.3V 18.6| ns
tod SH/LD Qy 5 Q4
5V + 0.5V 12.7| ns
6V 10.4| ns
1.5V 49.2| ns
H Qu s a 3.3V 0.3V 16.1] ns
Ao 5V £ 0.5V 1.1] ns
6V 9.1 ns
Cpp (" CLK = CLK INH Qn 5V 120 pF

(1) #E C_=50pF. F=1MHz {130 T I D) FERE A
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5.8 fuAlkHt
Ta=25°C (RAERA UM )
150 1000
— 18V — 33V
135 — 25V 900 — 5V
120 800 )
105 / 700 //\
— 90 — 600
3 / 3 500
= 75 =
Q Q
= 60 / \ = 400 / \
45 300
30 \ 200 ////\
15 100
o 4/ 0 // \\
0 025 05 075 1 125 15 175 2 225 25 0 05 1 15 2 25 3 35 4 45 5
Vin (V) Vin (V)
Bl 5-2. BRI SMARERE (1.8V £ 2.5V ) FMIKRA Bl 5-3. BRI SMARIERE ( 3.3V £ 5.0V ) [AHXFR
100 5.1
90 4.8
80 /] 45
L 42
70
L / 3.9
60
z [ < 36
= 50 -~ o < 33
= 40 TN M = 3
30 _/J / A 2.7
e — | 24| — 18V
20 L — 25°C oq|— 25V
10— — 125°C Tl —33v
. — -40°C 18 5V
05 1 15 2 25 3 35 4 45 5 55 R
Vee (V) ] low (mA)
e 5-4. P YR RPN IR B TR I 5-5. BT TARA T4t L S e R R
0.08 5.04
0.072 4.96 /
0.064 4.88
0.056 4.8 —
0.048 -l 4.72
= .004 ] — s
z O = — z 4.64
= 0.032 - — = s L
0.024 1 4.48
0.016 L — 18y 4.4
: — 25V . —_ 25°C
= — 33V — 125°C
0.008 é — 5V 4.32 e
0 4.24
0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 50 -45 40 -35 -30 25 -20 -15 -10 -5 0
loL (MA) lon (MA)
] 5-6. I HPORA T i HUFR 5 AR A SR 2% Ml 5-7. B PR T it B S IR FIIISE R ( 5V Bl )
8 FEX IR 7 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: SN74AC165

English Data Sheet: SCASE18


https://www.ti.com.cn/product/cn/sn74ac165?qgpn=sn74ac165
https://www.ti.com.cn/cn/lit/pdf/ZHCSX04
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX04A&partnum=SN74AC165
https://www.ti.com.cn/product/cn/sn74ac165?qgpn=sn74ac165
https://www.ti.com/lit/pdf/SCASE18

13 TEXAS
INSTRUMENTS

www.ti.com.cn

SN74AC165
ZHCSX04A - AUGUST 2024 - REVISED FEBRUARY 2025

5.8 HLAVERE: (42)
Ta=25°C ( FRAEAAE )

0.4

0.36

0.32
0.28

0.24

0.2
0.16

VoL (V)

0.12

/

0.08
0.04

— 25°C
— 125°C

=

— -40°C

5 10 15 20

25 30

loL (MA)

35 40 45 50

Bl 5-8. fRHTORFS T RS IR IR AR (5V HIE )

3.3
3.28 %
| —
3.26 >
3.24
322 —]
>
r 3.2
>
3.18
"
3.16
3.14 — o5oC
3.12 — 125°C
— -40°C
3.1
12 11 10 9 -8 -7 6 -5 -4 -3 -2 -

E 5-9. HHEPRETHHBESRARIKCR ( 3.3V HEF)

lon (MA)

0.11
0.1

0.09
0.08

0.07
0.06

VoL (V)

0.05
0.04

0.03

0.02

/

0.01

— 25°C
— 125°C

e

— -40°C

1

2 3 4 5

6 7
loL (MA)

8

9 10 11 12

Bl 5-10. fEHCPRE T4t HUE S IRIEIIN SRR ( 3.3V IR )

25
2.496 =
2.492 —

2.488
o 2484
T 248 —
2472
2.468 255G
2.464 — 125°C
— -40°C
2.46
2 18 -16 -14 -12 -1 -08 -06 -04 -02
lon (MA)

B 5-1. HAEPRE TRHRES BRI KRR ( 2.5V B )

0.0225
L
0.02
0.0175
/
0.015 - 7
— L~ 7 L1
S 0.0125
et L1 P //
o
S oot =
/ / L~
0.0075 =
0.005 o
' 2% — 25°C
0.0025 e — 125°C
% —— -40°C
0
01 03 05 07 09 11 13 15 17 19
loL (MA)

B 512, fREPRES Tl B E SRR KRR (2.5V HE)

1.8

1.797

1.794

1.791

1.788

1.785

Vou (V)

1.782

1.779

1.776

— 25°C

1.773

— 125°C

— -40°C

1.77

-1

B 513. R PRETRHRESRREKXR (1.8V HHE )

-09 -08 -0.7 -06 -05

lon (MA)

-04 -03 -02 -01
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5.8 HLAVERE: (42)
Ta=25°C ( RIERE U )

0.016
0.015
0.014
0.013
0.012
0.011
0.01
0.009
0.008
0.007 ~
0.006
0.005 ~
0.004
0.003 ] — 25°C
0.002 — 125°C
0.001 — -40°C
o L
01 02 03 04 05 06 07 08 09 1
loL (MA)

A 5-14. R PRE T BESBRRKRER (1.8V HF)

VoL (V)
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6 SHMERFR

X R RP BRG], BEIE 2 BABAL O R BT R ER 0. B BN B B A DL R 1)k AR ge 3t
PRR < 1MHz , Zo = 50Q , t; < 2.5ns.

XTI |, fnax RAERIA G2 HOY 50% IO o
Bt AR, REUCI R — MR

Test [ —
Point
| | Vee
Input XSO% XSO%
From Output oV
Under Test . N N
, & 6-2. FIRBTY | BkiFRPEER ]

|||—|

(1) CL AR L AR Je L 2
6-1. MR AR 50 B HE B
VCC

Clock o
Input /i/ 50%
(A%

VCC

tsu ! th
| |
| |
IDa‘a ><50% ><50%
nput
oV

&l 6-3. mEETY , B EMIRIFA

1
I | Vor
| I
Output 50% 50%
— — — Vo

(1) toup il tpy, 2 IR H 15 tog HIFF.
& 6-4. BRI TAEREITR

90% oo~ Ve
Input |
10% 4 | |\ 10% oV
e e B
90% AT
Output |
10% 10%
I I Vo

Bt S et A s B o
()t At Z RIS t AR
& 6-5. IRITY | A Rt IR
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7 VE4H B

71 iR

SN74AC165 &4 F AL ik 8 ALHFAT BB Ar w47 a4 , 7 VIS IRDHS $cdie A8 17 ¥R AT (Qu) it o AR AL/ SR (SH/
LD) S ANARHCFIE |, A7 SCRE AR B E0E (A-H) S, AITSEBLEREDN I IFAT A . SN74AC165 2t
I HA R BN (CLK INH) DHREAHBIH 1T (Q b) fiH -

T I B Bl (CLK) % N H A B 30 e s ST R #6525, Rl SHULD {3 i B °F H CLK INH 45K . CLK
1 CLK INH f3hfe vl B4, BT CLK Al CLK INH B8 3 & i 55 de i ] LAt | RN Y CLK Ry T
I A4 G5 CLK INH S U HSF . SHILD 8w fe i | a4 3547 7130, 24 SH/LD (RSP | 2747 28 IR 4T
NS T CLK. CLK INH 5t SER # N\ H 3T E .

7.2 ThEe T HER
A B C DEF G H
| | [ |
SHID | >0——¢—>—¢ ¢ > ———————————
5 Additional
Shift Register
Stages
N S R S R S R 4‘_{> Qu
SER — D Q D Q ° ) ) — D Q
v a ~
CLKINH — J I> &
CLK —
& 7-1. SN74AC165 KZH K ( EiFi )
7.3 Rt A

7.3.1 ‘4 CMOS 7##051H

Z AR T CMOS St o ARTE Fr 3 om 8345 1T LLBE NS AR AR B At o e B84 I BR BN 6 ) AT BEAE B
PR AL %, RN e AT e A S g A AR IR AR . BEAh |, iZ AR5 HE BE S DR B 1) LA B DL 2R RE S
AZ R E K, MASHIRERIE . 550 IRE 2 1F A% ThR |, DL G0 R IR i PR 284 . Db 2GR 2838 5y 26 0/ 47
ABE M T IE I SRR AY

A AL (4R CMOS iy H b ZURFE T IR ZS o

7.3.2 giFHE

T PR B Z R . D7 R EIE B D BN D RO SS  (BESE T FIE 2 R A A5 2 A
.

Mk E R SRS RS R . BN S E S BN R A BRVVIR S
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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 ©)
@ ©)
PSN74AC165BQBR Active  Preproduction  WQFN (BQB) | 16 3000 | LARGE T&R - Call TI Call Tl -40 to 125
PSN74AC165BQBR.A Active  Preproduction  WQFN (BQB) | 16 3000 | LARGE T&R - Call TI Call Tl -40 to 125
SN74AC165BQBR Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC165
SN74AC165BQBR.A Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AC165

@ 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 SN74AC165 :
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o Automotive : SN74AC165-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 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)
SN74AC165BQBR WQFN BQB 16 3000 180.0 12.4 2.8 3.8 12 4.0 12.0 Q1
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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)
SN74AC165BQBR WQFN BQB 16 3000 210.0 185.0 35.0
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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

B 43—

ww
O

PIN 1 INDEX AREA /

PIN 11D

0.8
Ty o
|
- 11
8'8(5) 0.9
' 2X 0.5 (0.2) TYP
| gl=
10X 0.5 ‘ ‘
e T G
= | | | C
x| | Clowm,
25 19
D i -
> S| g |
E—
= L
I I
] 16533
(OPTIONAL) SYMM L16X8:g 01®[C|A[B
¢ & 0.05|C

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

4224640/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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EXAMPLE STENCIL DESIGN

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

|

|
1009 Cb
3
an

| 1
[ A l 0
| 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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