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EARBREGTHIEEESEANE (BRIEZFHH ) O

B/ME BAE By
Vee BRBETE -0.5 7 \Y;
\2 RMABREEEE 0.5 7 \Y
Vo ES MRS R RANE — A B ESEE ) 0.5 7 Y,
Vo AHBEEEE 0.5 Veet0.5 Y,
Ik A R Vv, <-0.5V 20 mA
lok it 3 B Vo <-0.5V & Vo > Vg + 0.5V +20 mA
lo Baeim R Vo=0F V¢ +25 mA
B Voo 5 GND My 4e 85 +75 mA
T, &8 &R 150 °C
Tstg CERE 65 150 °C

(1) BHAWRAMEENESTITRSNFEERKARR, ENKAMEEHFRTBHEXLEFE TREZNETRA SOV IEME
SUTRBERIZT. MREZBNETRA LIMBELWRATEECRRNRLEIZT , BHTRTSZIRE , EELEARLERET
o BUXME NIRRT TRES MR TT RN, HREAMAE , HBESREFD,

(2) WMREFRANPHBRIEE , MANBHEETESHTHEE.
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& LX)
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ViEsD) Akl — v
FEESFIEE! (CDM) , 74 ANSI/ESDA/JEDEC JS-002 #5A(2) +1000

(1) JEDEC 3#4 JEP155 $gH : 500V HBM EM7E4R A ESD B4IRE TR 247,
(2) JEDEC X#4 JEP157 $5H : 250V CDM B TERR M ESD 24IRR TR e 47,
5.3 BUUEIT&H
EEHABREZATHIEEESERNE (BRIESEHA )

bk e £ 303 BME BKRE L XirJ
Vee BIREE 45 5.5 \Y
Vin EEFHABE Vee =5V 2 \Y
Vi KEPHMABE Vee =5V 0.8 \Y
7 WA BE 0 5.5 \Y
Vo i B E 0 Vee Y,
lon S HER Vee=5V+0.5V -8 mA
loL 1 B S 4 i LR Ve=5V+0.5V 8 mA
At/AV BAKR AR TRER Vee=5V£0.5V 20 ns/V
Ta BREBENEZHTHIERETE -40 125 °C
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5.4 BMEEFEE
BQB (WQFN PW (TSSOP
i) ( ) { ) By
16 5|8 16 B
Resa GEREME 105.6 135.9 °CIW
Reuc(top) GTHNFE (TR ) & 96.6 70.3 °C/W
Ress 2% s IRAR A 75.4 81.3 °C/W
Yir ZEMBBESH 19.1 225 °C/W
Ys S E BB IESH 75.4 80.8 °C/W
RaJc(bot) H£BHNE (JRIB ) A 56.1 TEH °C/W
(1) EXFERERNEZEE , BSAESEN IC HEREBREARS.
5.5 BMBEFEE
BQB (WQFN PW (TSSOP
i) ( ) ( ) i)
16 5| 16 5|
Resa GEIRERE 105.6 135.9 °CIW
Reuc(top) GEHFE (RSP ) MBE 96.6 70.3 °CIW
Reus G E B RIRME 75.4 81.3 °CIW
Wi S EREISTE S 19.1 22.5 °C/W
Yg ®“E %ﬂ%ﬂiﬁﬁ*%& 75.4 80.8 °C/W
Reuc(bot) GBHNE (KSR 56.1 TER °CIW
(1) BXFBREFHNESZEE , BSREXS4EN IC HERABRMARSE
5.6 BSR4
EERBENZHETHIEEECTERNS (BRIEZEHA )
Ta =25°C -40°C E 125°C
5 Wit Vee o ;a% aé BNE ﬁ% aé e
v lon=-50pA 4.5V 45 44 v
o lon = -8MA 4.5V 3.94 338
v loL = 50uA 4.5V 0 0.1 v
o loL = 8MA 45V 0.36 0.44
I \5/'5\/5 SVELGND }#H Vec=0VE g = 55y +0.1 1| pA
loz Vo = Ve 3 GND B Ve = 5.5V 5.5V +0.25 25| pA
lec X'SVVCC HGCND, 10=0,Vec= |55y 4 40| pA
—MNAAREN 34V, HittABE
Alec % Voo 5 GND 5.5V 1.35 15| mA
C| V|=VCC Ej?, GND 5V pF
Co Vo =Vce = GND 5V pF
Crp =, F=1MHz 5V 45 pF
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5.7 BE R
VCC =5V, CL=50pF , TA=25°C
B8 L B/ME LA BAE| ¥
Vo) REAL , BAFA VoL 0.2 08| V
Vo) REAL , BDIA VoL 0.9 0.2 Y%
VoHv) ZE#WE , &RDEFHE Vou 4.4 47 v
Vi) BRTHSWABE 2 v
ViLo) ERTFHSBARE 08| v
5.8 itAt4S1E
EEHABRZATHEWSTEESENNE (BRIFESEHHA )
Ta=25c | OCE »
% bt i G B BA| B BK|
B @& @# @&
tw B #5426 i8] SH/LD R {KeF 5V + 0.5V 4 4 ns
tw ko 42 Bt ) CLK SEBFHEBF 5V + 0.5V 5 6 ns
tsu % B A A CLKt 28 SHID hE®F¥ 5V £ 0.5V 4 4 ns
tsu iR B AT E CLK? ZBify SER 5V £ 0.5V 4 4 ns
tsu B ERE CLK? Z 81 CLK INH N 1K 5V + 0.5V 35 35 ns
tsu RERE CLK? Z 81 CLK INH N S 8F 5V + 0.5V 35 35 ns
tsu RERE SH/LD| Z Wik gtz 5V £ 0.5V 5 5 ns
ty REFAE CLKt ZJ5# SER #hiE 5V + 0.5V 0.5 0.5 ns
ty REAE SH/LD| 2 e ki 5V + 0.5V 1 1 ns
5.9 FFx4tE
EERBARATHIERECEANE (RIESENRE ). BSASHNESE
Ta=25°C | -40°C & 125°C
E 2 M(BA) E(fh) RBBR Ve B BB RA| B BB gk R
& & @# ®# f# &
Frmax - - C_=15pF 5V £ 0.5V 224 194 MHz
teLn CLK Q4 Qy C_=15pF 5V £ 0.5V 49 77| 45 8.8| ns
tpHL CLK Q4 EQy CL = 15pF 5V £ 0.5V 35 6.4| 3.2 79| ns
teLH H Q4 HQy CL = 15pF 5V £ 0.5V 5.9 95| 54 1.3| ns
tenL H Q4 HQy C_ = 15pF 5V £ 0.5V 45 82| 4 10.3| ns
tpLH SH/LD Q4 HQy C_=15pF 5V £ 0.5V 5.8 99| 53 11.8| ns
tphL SH/LD QyH Ay C_=15pF 5V £ 0.5V 45 85 4 10.7| ns
Fmax - - CL = 50pF 5V £ 0.5V 132 122 MHz
teLn CLK Q4 HQy C_ = 50pF 5V £ 0.5V 5.8 93| 54 10.6| ns
tpHL CLK Q4 Qy C_ = 50pF 5V £ 0.5V 5 91| 46 10.6| ns
teLn H Q4 EQy C, = 50pF 5V £ 0.5V 6.8 1.1] 6.2 13.1| ns
tpHL H Q4 HQy C, = 50pF 5V £ 0.5V 6 10.8| 5.4 13| ns
teLn SH/LD Q4 HQy CL = 50pF 5V + 0.5V 6.7 11.4] 6.2 13.5| ns
tpHL SH/LD Q4 HQy CL = 50pF 5V £ 0.5V 6 1.1] 5.4 13.4| ns
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5.10 B AU 45 1
To=25°C (BRIEZEHA )

80 5
— 25°C 4.95
70| — 125°C
— -40°C Y 4452
60 :
/ 48
50 475
< \/V S 47
% 40 | M ~ 1 % 4.65
[$)
= 30 \/‘/\ /-/ > 46
| —] 4.55
20 45
4.45 "
10 — — 44 _ 'Z‘gé:
| 4.35 — 125°C
0o 5 1 15 2 25 3 35 4 45 5 55 43
: : Vo) : : 25 -225 -20 -17.5 -15I -1(2.5A)-1o 75 5 25 0
oH (M.
51. BRRERBN DR 52 WEFRETHHEESARANRT (5V &R )
05 3.3
0.45 32 }//
: 3.2
0.4 3.15
3.1
0.35 3.05
3
s %3 S 295
‘g 0.25 z 29
> = 285
0.2 28
0.15 2.75
27
0.1 / — -40°C 2.65 — -40°C
0.05 — 25°C 26 — 25°C
. — 125°C 2.55 — 125°C
0 25
0 25 5 75 10 125 15 175 20 225 25 25 -225 -20 -175 -15 -125 -10 -75 -5 -25 0
loL (MA) Ion (MA)
5-3. BERFRETRAHBESHRENAR ; 5V BR 5-4. BEFRETARHBEESHRENAER ; 3.3V BF
0.6 25
0.55 245
05 2.4 /
0.45 2.35
0.4 23
S 0.35 s 225
< 03 I 22
O O
> 025 > 215
0.2 2.1
0.15 2.05
0.1 — -40°C 2 — _0C
— 25°C — 25°C
0.05 — 125°C 1.95 — 125°C
0 1.9
0 25 5 75 10 125 15 175 20 225 25 16 14 12 10 -8 6 -4 2 0
loL (MA) lon (MA)
5-5. EBFRBTRIHBESEREMNXR ; 3.3V BF 5-6. EEFRBFTRHEBESEREMXRK ; 2.5V BF
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5.10 HEGH (£)
TA=25°C (BRIESHHHA )

0.4
/
0.35
03 -~
0.25
s
= 02
2
0.15
0.1
P — 40°C
0.05 4 — 25°C
— 125°C
0
0 2 4 6 8 10 12 14 16
loL (MA)
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6 SHBNEER

NFTRAINENRE , BEZRANHEUXRREEEEN. IERAKYESHEEUTHENRESRIREMY
PRR < 1MHz , Zo =50Q , t, < 2 ns.

TR | fnax REBMAGZES 50% BFNEN.
AHRIMNE | SIRNE— M AR,

Test
Point

et
| | 3V
Input ><1 3V X 3V
From Output ov

Under Test 6-2. BER , BobiE&r A

CL(1)

|||—|

(1) CL BFERLAN AR ELA,
6-1. HEMR A LA S B R B

v o — 3V
Clock
Input /ﬁ/msv Input . .

| oV

—>—>]

tou ! th
I I 3V
Data ! | Output
Input ><1'3V X1 3V Waveform 1
oV
B 6-3. BERE , RENREGNHE
Output Y '
Waveform 2 w

(N tpLy M toy, ZBINR KR EE tod HE,
E 6-4. BERAZIBIER

90% a0 T T Vee ‘ Vore)y, Vo) ———
Input | | OS:;E:
10% | | 10% ov Voryy————

IR B T ELAD A R B AR P
" B 6-6. SERF AR

90% 90%
Output | |
10% /| | N 10%
i B A e AL B o el AL
(Nt 7 & ZEHNBRAES t, R,
B 6-5. BRI , W AT e |
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7 FAGEA
7.1 BER

SN74AHCT165 8RR — ™ 8 U HTARBN TR, BAUHARMA (SHLD) ATHFEREERA (A-H) &
NEFSMBBRNBEERSTERT. ZREIFRTHIERA (SER) , AXASNMNBUFFRFFNHILEE
#,

7.2 HREHER
A B C D E F G H
I | I A |
SHID |/ >0— ¢ —>—¢ ¢ >— @+ ——————————
5 Additional
Shift Register
Stages
s R s R s R J—{> Q,
SER—/ D Q DQF— e e e [|—D Q
Q
[
CLK INH —
CLK —]
7.3 #5438

7.3.1 £ CMOS #HmRmH

ZERFO4E B CMOS #iftfa . RiE P& RSt T SUBANBLHAACIV B, BEaR4FRYIRBh 8B D AT REE B T
BEFERED S , HENERBEMABFMA R LIRS . Mo | ZEF4F69 5 H AB%S IX 3h AV BRI EL b 2R 4 BE
AZNEREKN , MAMAEMF. SLRFB[ANMEDER, UBERTBRMRARM. LARLET LR
RAFEE PRERNBRSMARE,

KRAEF R HERE CMOS i H B R ST FFIR A
7.3.2 8728

ZERMEEfiFEERE. HFRBET SR D BYFEN D Btk  BOEMARES A FERNEERS
B o

LBEH LB SMIERNRSRRAN, SMIESRERIREZERIVAE,
REEZNETRARPAENLREETEANRFHME , S MFSEEENHE HRSHARFRE.
7.3.3 TTL #%AH CMOS A

LB RIS TTL %A H CMOS A, XEMALINRITNEIRENAALERES TTL BEEHER,

TTL RBE CMOS ANEHES , BEERNERWARRHFBRNEBHESR , MESTHME PR, RIFER TR
BERBELNVRAMEE PLENKRAABRENETHME PEEHNEKAARER , £AKRBERE R=V+I)
HTEFHN.

TTL #AFE CMOS A ARRBMAGSEERNEBRS 2 ARIRER , MBRETRA RPH A A KR E SR
RRENL. FTHARNTHSBEHEIAHTRSBIRE. AXESHARE , BSH CMOS HAZFEL LA
2295209 R1R R

FEIETHIE , EAHMREFEL TTL AEE CMOS MARZE, REANMW AL Vee 3 GND iwiE, MER
ZrRe—BEEXHWH@MA , TEURMEN S THBMESE , UEXEREREAERNEARE, BEEFERT
LHRER ; BEWNER 10kQ BEEE , XBETUHERZMEER,
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7.3.4 U —RELEH

ZERFRNAEEN EFEAMU-RE  MZSRFNRAR

T ZIRE , W 7-1 Fiwo

M B E B EE.

Aty

BER W ZNVRAMEE RTFAENETESRIREEMF. WRETHANH LHEBBRIERE , WA

Vee

Input

7. SMRANRENHU—RENR [T E

7.4 S2FTheEE R
= 7-1 K 7-1 5IH T SN74AHCT165 By ThaE#E
F71. THEERFK
BwAM)
— Thék
SH/LD CLK CLK INH
L X X HITRE
H H X "AEE
H X H "AEA
H L 1 B
H 1 L B

(1) H=BBESF, L=KBEEF X=THAER 1= ELFH

EL:RE

(2) B S MANFTEROATELHTHE Q. SER B

BRBASE -1 FFHR.
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8.2.1 RitER
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EEEBRANEB IR BRET SN74AHCT165 FrEM RN EN EERMEFZTAKBSBRER Ioc (EE
SHE BRI ) MRFXFAENEARSERZM,. BEF4RENESEERREEN A NMERNER. BERET
EBILWEANEE PIENET Vo WERAXEBR,

HAMBEBEANERE T SN74AHCT165 FTER B IHREANSBRMEZGARKBRER Ioc (EBSEH F5
&) LX&???‘EFJ?%E’JEHW%%%’TEZ*M BESEREEEARFMEN G TEANANMMIBNER,. BRFIEES
YXRABEME FHHET GND R KX E BT

SN74AHCT165 AT ARz S EB A /N TFHEF T 50pF AR , A NHERFAERERAE, TUUEMEXNBER
H  BERNUAEREY 50pF,

SN74AHCT165 A LAIRZIH R = Vollo R B BEMAE  MEBEMERELESEFME XPA Vou M VoL E
Xo HEEBEPRBTHEN , 2XNFHH E&EESL%WEE’J%‘& BES Voc 5B K EBEIREE 2 BN EE,

EIFEALER CMOS Z7#5 Cpd it EhRENERHTITE.
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SN74AHCT165 [ — NSRS M EWESHREE S KM EMREEKE,
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4. BHEIIBORIREE ; A, TAERANARE CMOS 5 Cpd & FRENSRITEHFEMMIE
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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 ©)
@ ©)
SN74AHCT165PWR Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 AHT165
SN74AHCT165PWR.A Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHT165

@ 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 SN74AHCT165 :
o Automotive : SN74AHCT165-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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.

INSTRUMENTS
www.ti.com




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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