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lon = -50pA 4.5V 4.5 4.4
VoH \Y;
lon = -8mA 4.5V 3.94 3.8
loL = 50pA 4.5V 0 0.1
VoL oL M v
loL = 8mA 4.5V 0.36 0.44
I Vi =588V F/EL GND. Vee =0V gy g 5y +0.1 1| pA
5.5V
IOZ Vo = VCC F721% GND, VCC =55V 5.5V +0.25 +2.5 MA
ICC V| = VCC if:ﬂi GND\ |o = 0\ VCC = 55V 4 40 |JA
5.5V
1 2D AT 3.4V, ZDOMDO A 1E
Alcc Vee £/-1% GND 5.5V 1.35 15| mA
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5.7 /4 X4
VCC =5V, CL =50pF, TA=25°C

IRFGA—H B H/IME HEIEME BONME | BAfL
VoLp) 794y MM B KRBITEIE VoL 0.2 08| Vv
VoLw) 794y ), e/ NEFEIE VoL -0.9 -0.2 \Y
Vorw IOy M, B NBIEELE Vo 44 47 v
ViHp) High L~V BB A BT 2 \Y
ViLp) Low L~ LY AR 0.8 v
5894 X7
B KR COHEEEYFIR RPN (B ICFLR D720 RD)

RNTA—H BE e Vee U s P
BN BK| B Bk | L
E E E E
ty SV SH/LD Low 5V + 0.5V 4 4 ns
tw P AN CLK 73 High F7-1% Low 5V + 0.5V 5 6 ns
tsu Ty Ty CLK 1 oHfio> SHILD % High 5V + 0.5V 4 4 ns
tsu o b7y 7 I CLK 1 ®#io SER 5V + 0.5V 4 4 ns
tsy Ty kT v 7 H CLK 1 Offio> CLK INH 7% Low 5V + 0.5V 35 35 ns
tsu T N7 7 R CLK T o> CLK INH 7% High 5V + 0.5V 35 3.5 ns
tsu b7y T R SH/LD | JY#linT —4 5V 0.5V 5 5 ns
th A LR CLK1 XV#®D SER 7 —# 5V + 0.5V 0.5 0.5 ns
ty R— LR IER SH/AD | LvifioFr—# 5V 0.5V 1 1 ns
59 XA v F IR

B R COBEREFEIAN (FHCFLBROZRNRD), 1237 2—21E i) &2 MR

Ta=25°C -40°C~125°C
RTA—H #R (AF) R (H7) AFAE Vee B B Bok| Bob BN Rox| BT

m OE O #E E E fE
Fmax - - C_ = 15pF 5V £ 0.5V 224 194 MHz
tpLH CLK Qy £21E Qg C_ = 15pF 5V £ 0.5V 4.9 7.7| 45 8.8| ns
tPHL CLK Qy F21X Qy C_ = 15pF 5V £ 0.5V 3.5 6.4 3.2 79| ns
tpLH H Qy £212 Qg C_ = 15pF 5V £ 0.5V 5.9 9.5| 54 11.3| ns
tPHL H Qy F21X Qy C_ =15pF 5V £ 0.5V 4.5 8.2 4 10.3| ns
tpLH SH/LD Qy £21X Qg C_ = 15pF 5V £ 0.5V 5.8 9.9| 53 11.8| ns
tPHL SH/LD Qy F21X Qg C_ = 15pF 5V £ 0.5V 4.5 8.5 4 10.7| ns
Fmax - - C_ = 50pF 5V £ 0.5V 132 122 MHz
tpLH CLK Qy £21E Qg C_ = 50pF 5V £ 0.5V 5.8 9.3| 54 10.6| ns
tPHL CLK Qy F21X Qg C_ = 50pF 5V £ 0.5V 5 9.1| 46 10.6| ns
tpLH H Qy £21E Qg C_ = 50pF 5V 0.5V 6.8 11.1] 6.2 13.1] ns
tPHL H Qy 21X Qy C_ = 50pF 5V £ 0.5V 6 10.8| 54 13| ns
tpLH SH/LD Qy F-1Z Qg C_ = 50pF 5V £ 0.5V 6.7 11.4] 6.2 13.5| ns
tpHL SH/LD Qy 1 Q C_ = 50pF 5V £ 0.5V 6 11.1] 54 134| ns
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5.10 K JRA9451¢

T = 25°C (KT RO FRY)

80 5
— 25°C 4.95
70| — 125°C
s y 49
60 4.85
/ 48
50 4.75
< \/V S 47
- 40 I 465
8 | ~ L~ 5
20 /™Y L — > 46
A 4.55
20 45
L — 445 — 40°C
10 = 44 — 25°C
o " 4.35 — 125°C
43
05 1 18225 3(\/) 35 4 45 5 55 25 225 20 175 15 125 10 75 5 -25 0
ce lon (MA)
g 5.- . 3 ol ol BE] A . 4
B 5-1. MR L WRBE L OB 9 5-2. HABE & High RAEOBF & DB (5V BiF)
0.5 33
3.25 | L~
0.45 30 }/
0.4 3.15
3.1
0.35 3.05
3
s 03 S 295
Va 0.25 T 29
S L 285
0.2 o8
0.15 2.75
2.7
0.1 / — -40°C 265 — -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) lon (MA)
g 5-3. HHBEL Low RKREED R & DBAE (5V BR) 5-4. HHEBE & High RREDEH & DR (3.3V BIR)
06 25
0.55 2.45
0.5 2.4 /
0.45 2.35
0.4 23
s 035 s 225
= 03 T 22
[e] (]
> 025 > 215
0.2 2.1
0.15 2.05
0.1 — -40°C 5 — a0C
— 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) Ion (MA)
5-5. HAEBE L Low IREEDE R & DRIR (3.3V BIF) B 5-6. tH1EE & High KREDEH & DB (2.5V BIF)
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5.10 KRV (Fex)
Ta = 25°C (FFIZEEIR DR RD)
0.4
/
0.35
0.3 -
0.25
=S
< 02
S
0.15
0.1
/ — 40°C
0.05 Z — 25°C
— 125°C
0
0 2 4 6 8 10 12 14 16
loL (MA)
5-7. HHEBEL Low REDER & DB (2.5V BIR)
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6 /X5 A — & AIEFHR

LU FORIR BT WIEMOMAIBRAALRITIEIRLELZ, T X TOAT) VAT, LT ORMEZFF OV =)L
— 2B EESNE T PRR £ 1MHz, Zg = 50Q. t; < 2 ns,

097 AFID foax 1 AFTT 22— T4 A2V 50% D EXDRIEETT,
HONIEBNZRES AL, PIET DA DN 1 BEERLET,

Test
Point 3V

.
X X
Input 1.3V 1.3V
From Output oV

Under Test s T2 =
6-2. BEREA. /NIVRIE

CL(1)

(

(1) CL iz 7 n—7 L7 ANEB O R ARG ENET,

B 6-1. 7y > a7V h O AT EEE

v o 3V
Clock 1.3V Input 1.3V 1.3V
Input | |
oV
1 | 1

tsu ! th
I I 3V
Data ! \ Output
Input ><1 3V X1 3V Waveform 1
oV

®e6-3. BERKE. £y b7 v TRREEBIUKR—IL R

1) 1
] | | Vo
Output ! J
Waveform 2 50% 50%

— — Va
(1) ten & tpp DRENVTTA tog ITHHHBLET,
B 6-4. BHERFZDCiHEIE

90% 0% T Vee . Vorp)y VoLrp)— ——
Input | | OQtUIeI
10% 4 | | N 10% utpu _

ov Vorw———
—>| - tr(1) — |<— tfm

DT S TOH N ZEFRFIZAA Y T2 7 U TRIESI /A A E,
90% 607 — — Vor B 6-6. BERM. /14X
Output | |
10% | | 10%

e

(Mt &t DRENFD L ITHELET,
B 6-5. BEREE. ANBIUHADOERRM
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7.1 BE

Z0 SN74AHCT165-Q1 /31 A%, 8 Ewh /ST n—R L7k LY RZTY, 7 hEIZn—R A S (SHILD) 1%
LIRS T =2 ANF) (A-H) DIEZREAEY L A2 RN — R T 27201 HSNET, 2OT A AT U7 v
T —4 A1) (SER) 22 TCWBT2D, BE DT TN LI RE TINARE T AV — T o— B T HIENTEET,

72#ETOYIR

SHID | >o0—— ¢ > o ¢ > ¢t -————-——————

5 Additional
Shift Register
Stages

Qn
SER —

Rha
e J 1% a

O
o
O
[9]
|
[ ]
[ ]
[ ]
|
W)
[/ ISR ]

CLK —

7.3 BRRESREA

7.3.1 &=/ CcMOS v a7 IVHEAH

ZDOTRARZIE, EH{bEn7z CMOS 7y o /vﬂjﬁmﬂ@réhﬂ\iﬁ e ) SV FEEIL., T 23 A AD3EIRE
DEREVIBIONY—ATEARILERLET, ZOT SAAOBEIREICIY ., AR ICEE TN LRSI D
BNBHDID VX T EBEST-DIERE AR DOLMEZEBTHVNENRHVET, BT, ZOT A ZAOHE NI, T

INARERET DL/ HEFF CEDLL EICKREREBEREZFE CEET, IBIRICEDBIEEZ LT 5720, T /XA ADH
FENEFHIRBTHIENEETYT, HRRKTER) CEEIN TWAELHB L OBMHIIRZ 5 IZESFL TIEEN,

FEHDOT v 27V CMOS H1E, REHROEFIZTHILERHVET,
7325yF-OPvd

ZDTNAAZNE, Ty T BRI ANBIN TOVET, ZoF R —RICD X417 FuFL D XA -7V 71
VT INEFINTOET N, HBMEATVEL TEET DT X CORBEEIEAEG ENTONET,

TNAADEIRPF > DEE KTy F ORBIZT AT, 22— Ty T ROETyF L, 774V MREBIZH EHE
Ao

KT T BRI O I IREE T, THERRENES A | RICRESNT-EBIRBILFEHN TT A RZE DRI TS
RO, szfuthﬁ%f%%iﬂ”
7.3.3 TTL E#: CMOS A/

ZDOFNARZIL, TTL B CMOS AT HEEINTWET, ZHHD ATE, ASTEBEBFEARL v a) VR E FIiFAZE
TTTL w7« T ARA ARG T AINTHFISERFHEINTOET,

TTL A#i CMOS AJJILEA L E—F A THY, il X EKAFE RSN TOWA AN FEEESOELEL TE
TIALSIVET, T —AN —ZAOIHUL Tl i KEF NORSI TSI R A EIE L TERPIRRE RS T
DRRAN)—r—VBHRNOOA—L2OER (R=V = ) AL CHELET,
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TTL A CMOS AJ) Tl THESEEWESAT | RO A NERB R E FI2 3L — M TRERSND IO, AReny v 7K REH
TANEZERRITEBRSELVENDHVET, ZOMARRER IS/ E HEE RN | FIROFIK &72% W]
BEMEDR B ET, FEMIIC DWW TR, R E/2 1T 7 n—T7 47 CMOS AN DI T 7V r—3ar - LiR— S RLT
STEEVY,

FEHFIL, TTL A#t CMOS A 1270 —7 40 7 OEFIZLRWNTLIZS N, REHD AT)IE, Voe £721L GND THE
ST HUIEBBYET, AT WIS ET 7TAT L CONRVEI AL, 7 VT o7 EFATT LA i i
INLC, SO AT 72 AT e O T, BEBLIRIEH O BRI LS5 A%, 10kQ OIEHIA SR
LB T OB L E T,

7349989775204

ZOT AR, D7l 1 DD R =V DT 2 BTN T T I PNEENTNET, ZOMREZIEHL T WD /7
—VNZOWTE, T —H# U — bR —VIZh D R B a2 B R TIZE,

Package Package

Solder
Wettable Flank Lead Standard Lead

B 7. #AMFERDOV Y ITIV - 7520 QFN Ry r—2 LIRE QFN /Sy o — 2 OHIgHIE R

Ty AT TZ U7 R T RO O A SGET A0, BENDE A (AOI) 128D QFN 23y
—VORENESRVET, K 7-1 W ORTINC, Ve Z T TT 71, Y lEEEH OREREZECT 7201, 7
S TN LFEZB0TEE T, 2L, VAR T AL e fERICER T 2DICE LB ET, FEMIC W TR, Ah=
AT B % ZELTEE,

7359507 - ¥4 4 —RigE

7-2 \ RTINS, ZOTNRAAZANOHE NI IEERADT FDIT T« Z AL —RR3BHY, ZOT /SAA~D AT
BDIT T HAF—RDOHRNHIET,

IE\
M e RERS | RICHESN TO DA B A 2EEIT, 7T A RHEGEEZ 52 RRENHVET, AT
HADITL TERDEENETL T, ANEH N OBEEDEREMADILBDHYET,

Device Voc

Input

B 7-2. BANERAICHTB950T - F14F— FOBTHEER
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7.4 TNA ZADWEET— R

SN74AHCT165-Q1 DEREE—R %, £ 7-1 LV #£ 7-1 [TRLET,

R7T1.EE—FXR
AAHM
SH/LD CLK CLK INH wd2
L X X SRS AT
H H X EHAL
H X H JEL
H L 1 27N
H 1 L 7N

H = High #EL -~V L= Low EEL~L X=RohF7 T =
Low 75 High ~DEf
VIMENTL D AZ DN, YUT VT Quicy 7 hLET,
SER OF —HIMANDL VAR T RSN ET,

&® 7-2. HHBRER
REL U= @) HH @
A—G H Q Q
X L L H
X H H L

(1) WNERLURZ LT, TANAANE DT TR L P AZEFRLET, 2hb
DB, RTVIVAIDDT —Hea—R450, YUTIVATNST
— A ETHIETRESNET,

(2) H=High &FEL-~UL L=Low BEL~UL X=RhFT
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87 V=g RE

E
PUTFOT 7V r—ra fEMiE, TF A AL AV NV AY DR EAARICE ENDHDTIHRL, TF YA A
AV AINEE DI 52 2MELRFEV L ER A, 2 @ B ISk +28 8o a I VT, B
FAROBELTHWI L QW22 & Ed, - BEFRIZA T OFRH EEERIEL T ANTHZET, v
AT LOREREE R T HMENHVET,

814 77U —a g

SN74AHCT165-Q1 Gi/\°§l//1/7\77“/7]\ LIAZT, —U¥DOT TV r—a T AT A arha—JO 0B AT
o RIEIZED IO TEET, RTL L T — IR TR LA IZa—REN, T LI RZ Iz a7 A
THEANREENT-T —FII AT Lear ba—J0OI VTV AN —RTEEd,

DY TR L RE A — R T 28T VAT L ar ha—F~DIUYT IV A% 1 OOBRFERH L2, KD
2L DT —RE NS TEET, ZOFavR LTI, [ZAI T | BXOTAASF U M | RICERSNTNWADLEH
W2 BRI T LI AH] _z\%f£7~&)\ﬁv~bk5’4\/7¢%rﬁs ZEoTHIREILET,

MR T SV r—arO7uy 7 N2, B—DI 7 LU RE 5T 57 oy 7 RoG|E R~ UET,
82RK‘XNET IV — 3y

DATA[7:0]
— umml
=| Data Loading Gates
Syst SER 18%?8%%}&% QH Peripheral
ystem 4>| i i i i

Controller J__ L T Pl

CLK I _C_ t_ I_ 1

» Contro
J__ CLK INH Logic |

8-1. R¥MET IVr—avo7AvsiR

8.2.1 B EH
8.2.1.1 EBICAT 5ZEEH

B RO EIREE D THERBESRM ) THIESH TS RN THLZ 2B LT, TEXRIRNE 7 a il
ﬂ“@‘éio BIREEILT A ADBE R FFEZ R ELET,

EOBIEERIL, TERAFHE RSN T DR KENEIREDT lcc (2 SN74AHCT165-Q1 O X TOH i3y —
AETHEHE {}IL%)JI]K?LEE{}IL& AL T U TN EE T Y — ATEXBMNERHOET, vl T /A AL

DBEBFRNSBIESINDBIREBE D% —ATEET, IR K ER NTFEHIN TS Ve 2iindik KEFE Ea{/lh
ZHRRTRNIDIZL TLIZEN,

7 ZRiX. SN74AHCT165-Q1 O T X TOHIIZE > T 73 b G sHERICT ESEVERE IR SN TSR
I E T |CC EIMZIZEBIRE AT U T\ BRBEEREZ L 7V CEOMENRHVET, ar vl TN AL, 7T
VRIS L CEDBIMBED B A 7 TEET, Tk R ERS ICFERES LTS GND Ziiivd i K& et Eii s
22N IDIZLTLTEE Y,
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SN74AHCT165-Q1 1%, 7 —4 > — DT XRTOHRER M- LR, B A &2 50pF LA T OA R Z2BRE) Tx £,
IV RERBEMNAMEHINT 528G TEET I, 50pF ZHBRR2WINTTHI LML F T,

SN74AHCT165-Q1 1%, MEXAVEHE I RICERSN OB HBEIEBLIOER (Vou BED Vo) T.RL2Vgo/lp T
FIRENLAFHEIIOAMERE TXET, HIGH RETH T84, ROEIELEIL. BIESN-HAEEE Ve
VU OEREBEELDELLTERINET,

¥VHEEE 1%, TCMOS D% /)L CPD OFFEICFEEHSIN T DIEHRAEHL GHRETEET,

B EFT, ERE) =7 B LYy (SLL) 7S =V BE T SAAZAO B ISR SN COBIERZ M AL A
TEET,

EE
Mkt e RTERE N FRRS TV DR EE S TR T jmax) (. 7 7 SAADEE A B 1L T 572D DB H]
BRC, Tkt B RS | I BRRS N QOB A 2 2N IS L TLIZSVY, 2B HIRIEIE, 731 20D
HBEZBS LT 272D ESNTOVET,

8212 AN ICET 5ZEEE

AIEEDRAY Y LOW ERRENDITIE Vigmax & FEIZLESRSHY, 77 HIGH & RASHBITNE Vimin % L
BB BERHOES, T i KER IR HEN QW DARRATTEERFHEBZ NI TIEEN,

REHD AL, Voo 237 TV RICKIRTDMLENRHVET, AN FEST-LFEHEN TORWEA ., REHDOA
NEEERETEET, ANBEE X FHSNDSA . oI ASNARWEGES I, IAT vy 7 £ 74
TUARFI A LTS TEE T, T4V MIREED HIGH ORAIX 7 L7 v 7z L. 77 4/ MNIkEEZY LOW
OEGENTITNE T ARG FE AL ET, 2 b —JO8REI &, SN74AHCT165-Q1 ~DV—27 &t ([EX AR T
HE), BLOMERANEBL —NILo THRIOV A XN HIRENET, ZHHLOERIZEY, Z<D5E1E 10kQ @
EHE RSN ET,

SN74AHCT165-Q1 IZi%X CMOS A /13857 | IELENESE572012iE, HESEENESME ) RICERINTNDHED
2 ATTBEB NS R THAVENRHYET, AJTEBIENE, RIRDRAEL ME BN T, T ADE 5
MK T2 TREMERHV E T,

DT NAAD AT DFEMITDOVWTIE, THERERLIA | £/ a 22 L TTEE0Y,
8.21.3 HiHICK T B EZEFE

7] HIGH BE (%, IEOEREEZMH AL TERL £, TERRIFHE] O Vou (ERICBESh TV DI, Hhn
Btz AL EHABEEMETLES, 1) LOW EEIZ, 77 FEEZE AL TAERLET, [EXRFE] O
VoL HEERIZBUESN TWDIDIC, A ERZ Y 7T HEHNEEN LA LET,

R WM CThoTh, WORBIZRD RN H L7 Y 27 VI DR 213, EEEE L2V TSN, ZHuc
FOBEIRPIEAEL, T A ABEET D AR DY ET,

FUT SAANT, FICAIMEHERD 2 DOF v 1 AE SN BT 08, HABKEEE N2 @I ENTEET,
KEHOHNTT =T T OEFICTEET, HNZEHE Voo 137 TV NIZHER LR TLTES W,
ZDTIAZADH ) DFEAMZHOWTIL, HERERL B a2 S L TESn,
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8.2.2 F¥Hl/sSRETFIE

1. Vee 76 GND ONCT Iy 7V T a7 o BB ML ET, Zoar 7o HE, MBI T SAADIEL, 23D
Ve B & GND B Ol FIZERANCIE ST CRLE T AN ELNHVET, LATUMilZTL AT U 7 a iR
Liﬂ‘o

2. HIIOFEBMEATNIT., %3 50pF LA TIZbI002LET, ZHUTEGEZHIR TIEHD FE AN, &5t B, HRED K
LS ET, ZauE. SN74AHCT165-Q1 75 1 DL EDOZEF A AND R —AE G2 A R 2T 52
LTCEBITEET,

3. HIDOWHMEARE (Voo/lomax)Q FVRELET, ZHEITIE, TR R ER | DR KT BIRISER 3250
ZRACZEMTEET, 1ZEAED CMOS AJJZITRBU AR (HIERALIE MQ) B3HVET, Ziud, Ak oFHE
SN MEXDB I DI REREIC R ET,

4. BoMENRaY s F b TRESNAZEITIEAEHVFE AN HEEHEEE LI, 77V r—ar LR

—hICMOS {§#¢ 8 /1L Cpd DR NG E S FIAA > TRHHA TEET,

82377V — g g

DATAzg Ox00 [oxi1| ox00 | | | |
_ | — T T T T 1
SHID
LI rocr
e [y uyL
‘ | | | | |
o [T L RN

82. 77V —a DéM4IVIH
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8.3 BRICBET H#IREIH

FEPICIE, THESEE MRS ) RICEER SN T DR/ MR E EA LI KB FEE ER DR OER OBEZMEH T
g

BIROREEZB L5780, 4 Voo EVATH YR AR a2 T U 2RLE T HMLERHVET, H—EROT (A
DBFEIE, 0AUF DAL F oA HEIRLET, HED Voo Er b s8581%. FEIRE 1T 0.01uF £7-1% 0.022uF @
TV ERESELET, BB O NARR 3 TR W HNCELE L C, BAeDEEE D /A R EBRETHIENFTRET
T RIS, 0.1uF & 1uF O TN SN E T, B OERESDLIZ0 A3 ar T U3 ER
E DO TELRTEIZRE T L ERNHVET,

84LA4T7Db
841 LA4T7U MDHARSA

VNFANBIRNINTFF X0y ) T NA R T 8556 ANE7a—T 407 OFFRCLTUIRDERA,
LD TIHN VT TS ADERE ST I RE O — BRI SN A (F2&xiE, N7 L AT AND #—h
D 2 OSDANSIOHEAERTDHGER 4 DDy T 7 —hDIBD 3 SOHEFHATHEE), ZOLIRKMEHDA
N EBRERROEEIZL72N TSN, INRERE O BN RIEE DL G BIERENREIL /25720 TT, 7V
eV e T IRAADKRIE D AT 1F, AJTEBIEDOMLEETEFRSINDY v High F72i3uy v/ Low OEE B
L. Wb 7a—7 o 7207 NI N T HNE RS ET, FFEDOREH DO AN LU CEHANSLEE2D0Y Y
T LU TARAAOKEEEIZED B2 Ed, —f%IZ. GND £7213 Voe PH6H, ~Y w7 OREREIZE > TIViEE Th o
EOFIMEMED @ T I SN E T,

8.42 L1477 Ml

GND Ve
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation - placed close to the
0.1 uF device
SH/LD 1O 161 Vec
CLKCIT 2 15T CLK INH
ECT] 3 14T D
FCT 4 131 C
: G5 12[1T1B
Avoid 90° HET] 6 1META
Scl.o';f/rﬁnlzg QT 7 Unused output 101 SER Unused input
9 H left floating tied to Voo
GND[1] 8 9 TQu
8-3. L4179 FDE
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I TNARBLURF AV FOYR—b

9.1 RFaty bDYR—-}

9.1.1 BAEEH

B EHZ DWW T, L FESBRL TLIEE 0,

1. TXHR ARV [KEEZIET70—T 7 CMOS AF D4 ]

9.2 RF¥a Ay NOEIMBMERITIMSAE

R 2 A RO IOV TOBHZZ T EADIZIE ., www.tij.cojp DT /SAABLEL T 4V Z % BV TLIZEW, [1@H] 27
Uy 7L TR T D8 BRINTZT R TORGMERICBE T X AT = AN IS TIAZENTEET, AR OFEMIC
DNTIE, WETENTERF 2 A MIE ENTODEGTIEREEZ Z B <E30,

93 YR—-F-VY—2X

TRV R A AYNAY BE2E™ PR —b T A —T AL, T V=T DRRER A DRIE LEEHIE T He s Mok 2N

—MPLIEH D EHGH L TELGET T, BEFORZEZHR LD, M A OEMEZLIZ 5L T, i T8 E
XA RHIAGO LN TEET,

V73N TNBar 7o Vid, KB IZID T BUROFE IIBIEEINDZH DT, 2RO TR A AV VALY O

AR T AL O T BT LLTX T R AL AV A D RIRE KL= O TSV R A, TR AR
VA DFE GRS IRLTIZEN,

9.4 B
TXY R A AV LAY E2E™ is a trademark of Texas Instruments.
TRTOBEIEIL, ENENOHEE IRELET,
9.5 HESMEICHT 5 EEEE
ZDIC 1%, ESD IZE - T T RMHEMEAHVET, TV A AL AV AT IC BB BRI E IS#E Y 72E B a2
‘ FHLRRLET, ELOEVEWBIORE FIEICHEDRWGE | T A AE R TIB8EN0NHVET,

A\ ESD Ic L DMERIE, DPHVRtEREIR T A5 7 A AD a7 M £ T I £, B2 IC OB, ST A—H Db
BT BT ARSI TOBHAENSING ATREME D BT | IR FAL T Ao TS,

9.6 g
TR A AL AR LAY R ZORGEEIZIT. AFECKEO—ERBIOERNEHINL TOET,
10 KETREFE
Bt ) ¥
2023 411 H * HIK

M ARZHII, KRyo—2, BEUEXER

LIBEDR—=ZiE A= Aoy —2  BROWESUC D@ E#isn T ET, ZOHRIT, fsEOT /A
AR TEDERH DT —4TH, 207 =23, PHELR ZORF 2 A M WE B TICETSNOHENHVET, A
T =2y —=bDTIURREM AL TOWDEGEE, B AROFTES —Lar 2T RTEE,
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PACKAGING INFORMATION

® 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: TI 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.

® Lead 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 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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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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)
CAHCT165QWBQBRQ1 ACTIVE WQFN BQB 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 AT165Q
SN74AHCT165BQBR ACTIVE WQFN BQOB 16 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AHT165
SN74AHCT165QPWRQ1 ACTIVE TSSOP PW 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 AHT165Q



http://www.ti.com/product/SN74AHCT165-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/SN74AHCT165-Q1?CMP=conv-poasamples#order-quality
http://www.ti.com/product/SN74AHCT165-Q1?CMP=conv-poasamples#order-quality
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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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
CAHCT165QWBQBRQ1 | WQFN BQB 16 3000 180.0 12.4 2.8 3.8 12 4.0 12.0 Q1
SN74AHCT165BQBR WQFN BQB 16 3000 180.0 12.4 2.8 3.8 12 4.0 12.0 Q1
SN74AHCT165QPWRQ1| TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 16-Dec-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CAHCT165QWBQBRQ1 WQFN BOB 16 3000 210.0 185.0 35.0
SN74AHCT165BQBR WQFN BQOB 16 3000 210.0 185.0 35.0
SN74AHCT165QPWRQ1 TSSOP PwW 16 3000 356.0 356.0 35.0

Pack Materials-Page 2




PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

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

INSTRUMENTS
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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/A 02/2017

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
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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/A 02/2017

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.

INSTRUMENTS
www.ti.com



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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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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