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GND 8 G et
Qn 9 o HATHIH
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A 1 I FATHIN A
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CLK INH 15 | IEEEHEHETPN
Vee 16 P TEHJR
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5.1 4XT | KBUEE

7E B AR KA R I ARG e ( BRIES A6 ) O

B/ME BAE LA
Vee R IR FEL S Y -0.5 7 Vv
Vi i N HEL S S 2) 05 Vec+05 \Y;
Vo 1 HH HL RS R ) 05 Vgc+05 v
Ik LW KA V| <-0.5V 8% V|, > Ve + 0.5V +20 mA
lok A LR Vo <-0.5V 8 Vg > Ve + 0.5V +50 mA
lo FRSH H R Vo =0 £ V¢ +50 mA
I Voc 8 GND (45224 s +200 mA
Ty 4hlR 150 °C
Tstg  |AFIREE -65 150 °C

(1) AE X RAHE [ T SNEAT AT REXT 83 1F3E MUK ATRIR . 4836 B KB (B FF AR S AL IR e 2 1 T BAE 2 2KE 1754 LAANRAE T3
A TR IERIZAT . WIRAE @ WS 1T ZIMAIE X RAHE W R BT | SRR | (AW Rk e 4 IEH
TAR. BAZA T ST A FT RE M T St ThReRvkRe | IR A 1F 7 dn o

(2)  dn SR AR FATE A, R R R E 1

5.2 ESD %%
Ui Ffr
. MER AR (HBM) , 754 AEC Q100-002 HBM ESD 432254 2(1) +2000
V(esp) e Gl — — — v
T H AR (CDM) , 74 AEC Q100-011 CDM ESD 425454 C4B +1000

(1) AEC Q100-002 #57~ HBM R 77l 08 24 75 & ANSI/ESDA/JEDEC JS-001 Rt

5.3 BUUBAT M
18 EARIBR AP T 0 T AR T A (R AT )

\ B/ME BAME| B
Vee  |HIRRE 4.5 5.5 \
\4 LTPANGENE 0 Vee \Y
Vo i R 0 Vee \Y;
low ey HELT A PR -24 mA
loL G P A H FRL 24 mA
Ta B SRE RS AE T I AR -40 125 °C
5.4 RMEREE R
e #HFapr()
= L) RoJa R o yc(top) RoyB Wr Y R 6 yc(bot) AL
PW (TSSOP) 16 140 80 90 30 90 ANidE F °C/W
BQB (WQFN) 16 91.2 95.1 61.4 18.0 61.2 38.0 °C/W
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5.5 HASRFE
1E B AR RS T B TARR B A S (BRAES AU )
E 24 TR Vee B/ME HAE BKE| B
o = -50pA 4.5V 4.4 4.49
5.5V 5.4 5.49
Vou lon = -24mA 4.5V 37 v
lon = -24mA 5.5V 47
lon = -75mA(M 5.5V 3.85
loy = 50uA 4.5V 0.01 0.1
5.5V 0.01 0.1
VoL loL = 24mA 4.5V 0.5 v
loL = 24mA 5.5V 0.5
loL = 75mA(1) 5.5V 1.65
I V) =5.5V 5 GND oV % 5.5V +1 uA
Icc Vi=Vee B GND , Io=0 5.5V 0.1 2 A
Al V)=V - 2.1V [EERA 4.5V % 5.5V 15 mA
C V) = Ve B GND 5V 2 pF
(1) — AR — A, BRI AR R 2ms
5.6 B PR
1E B AR KSR N R BUS AT IR FE G Bl 1S ( BRIE S A UL )
-40°C 2
24 o gy Veo R
B k|
B A
flock SrTES 5V £ 0.5V 175 |\/le
” —— SHILD ik 1 5V £ 0.5V 4 ns
CLK 7 i, P Bl A HL 5V + 0.5V 4 ns
CLK t Z#ff SH/LD JyiHa~F 5V 0.5V 3 ns
e — CLKt ZHif SER 5V + 0.5V 4 ns
CLK t i) CLK INH 5V £ 0.5V 4 ns
SH/LD | Z BiHI%E (A-H) 5V £ 0.5V 3 ns
CLK t ZJ& SH/LD Jyi i F 5V £ 0.5V 2 ns
N . CLKt ZJ&f SER 5V + 0.5V 0 ns
CLKt ZJ& CLKINH 5V £0.5V 4 ns
SHLD | ZJEHI%HE (A-H) 5V £ 0.5V 2 ns
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VCC /

SH/LD

CLK

CLKINH

Uy

SER

> QL

STARTUP! LOAD

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

5.7 FF4s i

SHIFT INHIBIT

B 51. i FE

SHIFT

FE AR KGR T 0 TARREEERHN (BRAER A UM ) , CL=50pF. 155 #i# 2 Kl & (=5 5

2 M (FAN) z () Vee 40°C £ 125°C L XA
B/ME HBUE BKME
CLK ¢ CLK INH Qy#®Qy 5V + 0.5V 95| ns
- SHILD Q3 Ay 5V 0.5V 124| ns
H Qy 5k Q 4 5V + 0.5V 10.4| ns
Cpp CLK 5 CLK INH Qy 5V 15 pF
(1) £ C_=50pF. F=1MHz FyH5 5 T I oh R FERH A
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5.8 AR

Ta=25°C ( RAEAAE )

100 5.04
90 4.96 /
80 \// 4.88 //
70 /_/‘ 48
g 60 /J‘/ IJ g 4.72 /
s 50 z 4.64
< 40 A< > 456 —]
V T e
30 |—] — A 4.48
~ — -
01— — 25°C 44 — o5C
10— — 125°C 4.32 — 125°C
— -40°C — -40°C
0 4.24
0.5 1 16 2 25 3 35 4 45 5 55 -50 45 -40 -35 -30 -26 -20 -15 -10 -5 0
Vee (V) lon (MA)
&l 5-2. IR AL IR P S A FEUR LA B 5-3. F AR PRA TRt R S HERE KRR (5V B )
0.4
0.36
0.32
0.28
__ 024
<
s 02 1
~ 0.6
0.12 /
0.08 o
— 25°C
Za — 125°C
0.04 % — -40°C
0
0 5 10 15 20 25 30 35 40 45 50
loL (MA)
Bl 5-4. R TRE Tt RS IR KRR (5V HIF )
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6 SHMESR B

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 , V= 1.5V. %t FHiddit , R =500 .

XTI |, fax RAERIA G2 HON 50% IO o
Bt R, BRGNS

Test
Point

[ tw —¥
| | Vee
Input X/( X/l
From Output oV

Under Test B 6-2. BRI |, BkibirsLn (a)

c Ry

(1) CL BHEHSA I L2
] 6-1. TR i A 47 K el

Clock
Input /‘/v. Input
ov

tsU ! th
| | Vee
Data ) ) Output
Input X/‘ X/‘ Waveform 1
oV
& 6-3. BETE , WEA{REFN A ' '
| | Vor
Output ) !
Wavoe?s —\M
— — — Va
(1) teun F1 tpp ZIIERE 5 tog HHF.
&l 6-4. H L TUALIEIEIR
90% o0% Ve
Input

10% | | N10% ov
= 0 e e

90% g0 — Vo

Output | |
10% 10%
| | VoL

T e e e
(1)t 1t 2 8RR AEL St AT

&l 6-5. FLEIT , B A\ R Bt ]
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7 VE4NULH
7.1 MR

SN74ACT165-Q1 #f A —k 8 i JFAT RS ML 77 A7 &% , 7 THIn WD K Bl B8 10 AT (Qu) S o AR AL/ 73K
(SHILD) f AN AR P, A7 SR A SO B s (A-H) BN, AT SEILTE RS I IFAT RN .
SN74ACT165-Q1 #eFit B4 I &4k (CLK INH) ZhEsME B & AT (Q ) #id

T I Bl (CLK) %N HA B 30 e s T A #E e 52 5, Rl SHULD {38 B P H CLK INH 45K . CLK
1 CLK INH fJ3hfe ] B4, BT CLK Al CLK INH B8 3 & i 5 de th ] DAt | RN 2 CLK s T
I A4 G5 CLK INH S BN HSF . SHILD 5 i i |, a4k 347 7130, 24 SH/LD (RPN | 2947 88 IR 4T
NS T CLK. CLK INH 2t SER #i A\ H 3T E .

7.2 ThEETTHER]
A B C D E F G H
| | I A |
SHID - >0—————9—>——9¢ > @1 ———————————
5 Additional
Shift Register
Stages
S R S R S R | > a
SER—\ D Q Dal{ e e e | 4D a "
v a
J ‘L% a
CLK INH —
CLK —
& 7-1. SN74ACT165-Q1 [{iZRE ( IE:B%E )
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7.3 FetEii A

7.3.1 “F#F CMOS #5054

Zar AT CMOS HEfR Y o AR 7747 FRos a8 0T DAL ALK F it . BE RS PF B0 9XEh BE 70 7T REAE 2 6
BN PP , DS 2 AT 2 A SRR A AR IR AR B o BRAh , %38 B0 4 i RE S SRS ) HLR LU B 251 e %
ARG E R, TASBIREAF . S5 BRA A5 1F 10 23, DA Go PR M SR 24 o M AUUR E8 ST 2607 172
AHIE 1 HRLRE B AN TR PRAE -

AL (4R CMOS i Hi b R FE T IR ZS
7.3.2 TTL #2 7%/ CMOS # A
MBS EELFE TTL #257 CMOS #i N . XS N % 13 NiEd B s N R BIE 5 TTL 2428 F %,

TTL St CMOS Sy AN BHPT , 8 H @B S N A IR A | 0 TR PR . IS OL T A
BHARAET X/ RAHEE T a WK I A TAFHE has R R NI L, ARG EH (R =V +
) THEA

TTL #2457 CMOS $i N\ EREINAS 50 SOZFIR S 2 (M PIE e | W @ 77441 32 P IR N 3 1) sl
RETE L AFFE MM SE R KA TR SEIRY . BXREZIEAEE |, S CMOS A Z 18585517
w2 RS .

FEIZATIANE] | ARATHEESAS AL TTL A % CMOS M NE 2. A H K N UBILE Voe B GND Hid%. IR R
GAS—HENWShHN , AT LGN B e N b A BE RS, PATE X SE i [a) B R A SN R . B B B e T
ZRHAER  (HEUEA 10k Q HBARS | XI5l L L g 2K .
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7.3.3 HIENE
Zas R B> — A BA TR R R . TS B S T AR B, T AR R A R

Package Package

Solder
Wettable Flank Lead Standard Lead

& 7-2. 1285 B A FIERME R QFN BEE5RME QFN 335 1) 4k % i A

AN B B T R R A AN BREIRE | T QFN ST B bl (AOT) aateill. i 7-2 B
7, AT N 38 AT (R B AT B R DI | DR ERG ISR LA R AR, A B TSR R M T RS . AR
(G S, ES A
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7.3.4 £ R ESEfY
K] 7-3 JBI T %R N RN 4 A A B e R

/J\AD
FL s ) 20 iR ABIE 18 32 e B AT RESS A0 R 88 o G SR T8 < A\ My ) ) AR BE (B, BN
At R AR AE A

Input

& 7-3. BN A RS NE R E R BRSAAE

7.4 BT
& 7-1 FE 7-2 51 T SN74ACT165-Q1 [ITh g,
R 71, TEERE
LN
SH/LD CLK CLK INH e
L X X JHAT IR
H H X WA
H X H WA
H L t 7 ZAS)
H t L ZZNAS)
(1) H=miERT, L=fKBEET , X=2H%E, t =KBT7H
15 P A
(2)  FHATHE NI A B H FEINER DS B 0N AR
(3) AT : WAWH AR N A IEL P AT Qy £, SER 3L
PN — a3
R 7-2. WHIIRER
R0 @ HHE)
A—G H Q Q
X L L H
X H H L
(1) WEBFAARRE IR B e N A AL A A o BT A FEAT NI 2R
B I IR AT N AR RN B O SR R B X L
(2) H=mHEHF, L=RBEEF, X=FHEE
(38) H=IEzh&EHF, L= &K
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8 N FH AL

#E

PAR R h BE BANE T T1 e, TI AR AEm R e 8k . T f% 2 st e oot
@A HHNE , PURIAEAMINR B SeBL AR A R DI fE

8.1 MR

SN74ACT165-Q1 & FIATHI AL 778, ATAESCLE R ] v 22 ek R et 4% L P A A KCE . K OFAT
BB BB AL AR AT A5, IR JEB I AR =7 A7 SR SR AR Bl K17t (0 K In 2 B AR Ge il & 0 A AT H N

A ARG 2 A2 1L a7 A7 2% DASR AL SE 2 Bt , [RIN U508 ROk R Ge il S A6 A A sR AT d N o SRR 32 232 2
A A7 A7 5 P 7 s oy N AN PR PE RO BR 1), IR WA PR RN TFIEAF 1 2R P T 5E S

A A2 /] 7 RE RS T AR AT A BN RS A A A 4

8.2 JLBUR ]
| DATA[7:0]
— umml
=| Data Loading Gates
Syst SER 2%}8%2};&} Peripheral
ystem — it Shi i Q i
Controller J__ —_———— e —— = I—H'P
CLK I _C_ t_ I_ 1
» Contro
J__ CLK INH Logic |
B 8-1. LA FAEH
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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 ©)
@ ©)
SN74ACT165PWRQ1 Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - ACT165Q
SN74ACT165WBQBRQ1 Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - AD165Q

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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. TI 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 Tl 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 SN74ACT165-Q1 :
o Catalog : SN74ACT165
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE MATERIALS INFORMATION
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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)
SN74ACT165PWRQ1 | TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74ACT165WBQBRQ1 [ WQFN BQB 16 3000 180.0 12.4 2.8 3.8 12 4.0 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)
SN74ACT165PWRQ1 TSSOP PW 16 3000 353.0 353.0 32.0
SN74ACT165WBQBRQ1 WQFN BQOB 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

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE

BOB0016B WQFN - 0.8 mm max height
INDSTNAME

B4 38—

PIN 1 INDEX AREA /

ww
ro

% o

J K
(0.13) .

SECTION A-A
TYPICAL
f
0.8 MAX
{1 -t
i AR SEATING PLANE
0.05
0.00
- 11
0.9
2X[0.5]
s - (0.2) TYP
e T
: (0.16)
‘ @ SY(S/IM )
|
7 ,4,7@% 2.1 D
1.9
D
0.3 )

IAIARA
y

0.1M|C|A|B
154( A4 0.05@[C
PIN 11D

16

4226135/A 08/2020

NOTES:

1. Alllinear 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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BOB0016B

EXAMPLE BOARD LAYOUT

WQFN - 0.8 mm max height

INDSTNAME

| -
|
|
16X (0.6) m
16X (0.25)
L@
I
10X (0.5) S
SYMM Cb

/Cb
(R0.05) TYP

(@ 0.2) VIA
TYP

LAND PATTERN EXAMPLE

EXPOSED METAL SHOWN
SCALE: 20X

4226135/A 08/2020

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
BOB0016B WQFN - 0.8 mm max height

INDSTNAME

16X (0.6) —

16X (0.25)
F

METAL TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
85% PRINTED COVERAGE BY AREA
SCALE: 20X

4226135/A 08/2020

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
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

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
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

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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