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tyy INILAIE SH/LD Low 3.3V 0.3V 6 7 ns
tw AVIV -] CLK A" High £ & Low 3.3V+0.3V 75 9 ns
tsu Yy NTY 7B |CLK? ®BID SH/LD A High 3.3V 0.3V 5 6 ns
tsu Yy N7y 7B |CLKt OFID SER 3.3V £ 0.3V 5 6 ns
tsu Y N7V TEE |CLKt ®FI® CLK INH A" Low 3.3V 0.3V 5 5 ns
tsu Y N7 Y TEE |CLK? ®FI® CLK INH A" High 3.3V 0.3V 5 5 ns
tsu Y N7y 7ER |SHLD, KYEIOF—& 3.3V £0.3V 7.5 8.5 ns
ty A=)l REFRE CLK? &V #®D SER #—=& 3.3V 0.3V 0 0 ns
th A=)l REERE SH/LD| & V) #® PAR 7—2& 3.3V 0.3V 0.5 0.5 ns
tw NIV A& SH/LD Low 5V 0.5V 4 4 ns
tyy INIL AR CLK #" High £z 1& Low 5V 0.5V 5 6 ns
tsu €Yy N7y TEE |CLK? ®FI® SH/LD A High 5V + 0.5V 4 4 ns
tsu Yy N7y 7B |CLKt ORIO SER 5V + 0.5V 4 4 ns
tsu Y N7V THEE |CLKY ®FI® CLK INH A" Low 5V + 0.5V 35 35 ns
tsu Y N7y TERE |CLKT ®EI® CLK INH A" High 5V + 0.5V 35 35 ns
tsu Yy NFY 7B [SHLD| &WHOF—X 5V 0.5V 5 5 ns
th A=)l REFE CLKt &) #®D SER F—2& 5V + 0.5V 0.5 0.5 ns
th A=)l REER SH/LD| & V) #® PAR 7—2& 5V 0.5V 1 1 ns
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Ta=25°C -40°C ~125°C
NFA=4& B (AD) B (HAD) EfER Vee B/ RE BA| BN RE BA| RN
&8 @& @ @©#= HE &
Fmax - - C_ = 15pF 3.3V £ 0.3V 1368' 1248' MHz
tpLH CLK Qy £ Qy C_ = 15pF 3.3V £ 0.3V 5.9 10.2| 5.4 1.9 ns
terL CLK Qy £ Qy C_ = 15pF 3.3V £ 0.3V 4.9 10.1| 4.4 12.1| ns
tpLH H Qy £ Qy C. = 15pF 3.3V £ 0.3V 6.8 12.8| 6.1 15.5| ns
tprL H Qy Tk Qy C. = 15pF 3.3V £ 0.3V 5.8 12.4| 5.1 15.5| ns
tpLH SH/LD Qy Tk Qy C_ = 15pF 3.3V +0.3V 6.6 12.8| 5.9 15.5| ns
tpHL SH/LD Qy Tk Qy C_ = 15pF 3.3V £ 0.3V 5.7 12.5| 4.9 15.5| ns
Fmax - - C_ = 50pF 3.3V £ 0.3V 88.1 86.2 MHz
tpLH CLK Qy QY C_ = 50pF 3.3V £ 0.3V 7 12.4| 6.3 14.5| ns
tprL CLK Qy £ Qy C_ = 50pF 3.3V £ 0.3V 6.7 13.4| 6.1 15.6| ns
tpLH H Qy £ Qy C_ = 50pF 3.3V £ 0.3V 7.9 151 7.1 18.2| ns
terL H Qy £ Qy C_ = 50pF 3.3V £ 0.3V 7.7 15.8| 6.9 19| ns
tpLH SH/LD Qy Tk Qy C. = 50pF 3.3V £ 0.3V 7.7 15| 6.8 18| ns
tpHL SH/LD Qy Tk Qy C. = 50pF 3.3V £0.3V 75 16| 6.8 19| ns
Fmax - - C_ = 15pF 5V £ 0.5V 2243; 2145 MHz
tpLH CLK Qy QY C_ = 15pF 5V £ 0.5V 5 78| 46 9| ns
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Ta=25C -40°C ~125°C
NFA—4& B (AjJ) <3¢ (H:IljJ) EfAR Vce B RE BAK| WD RE BK By
& ®E E ®©®E @E E
tonL CLK QuEE=FQy  |CL=15pF 5V £ 0.5V 37 6.5 3.3 8| ns
tpLH H QuEEEFE QY C_ = 15pF 5V £ 0.5V 5.8 96| 53 11.4| ns
tpHL H QuFELEEF QY C, = 15pF 5V £ 0.5V 4.5 8.3 3.9 10.4| ns
toLn SHILD QuELE QY |CL=15pF 5V £ 0.5V 56 96| 5.1 13| ns
touL SHID QuE:=EFQy |CL=15pF 5V + 0.5V 4.2 83| 3.8 10.4| ns
Fax - . C. = 50pF 5V £ 0.5V 13255 1216' MHz
tpLH CLK Qy ¥z Q H C, = 50pF 5V £ 0.5V 5.9 94| 54 10.8| ns
touL CLK QuEE-EQy  |CL=50pF 5V £ 0.5V 52 92| 47 10.8| ns
toL H QuEEEQy  |CL=50pF 5V £ 0.5V 6.7 11| 6.1 13.2| ns
tPHL H QuEEEFE QY C_ = 50pF 5V £ 0.5V 6 109| 54 13.2| ns
toLn SHILD QuELE QY |CL=50pF 5V £ 0.5V 6.5 12| 6 132 ns
toL SHILD QuELEQy | CL=50pF 5V £ 0.5V 5.8 109] 52 13| ns
5.9 K| BFH
Ta=25C (BICERRBROIBEVEREY)
80 5
— 25°C 4.95
70| — 125°C 19
Y -40°C J Py
/ 48
50 4.75
< \/V S 47
g% | M ~ |~ % 4.65
= 30 \/‘/\ /-/ > 46
| —] 4.55
20 45
445 "
10 — - — e
o 4.35 — 125°C
43
05 1 15 225 ch(v) 35 4 45 5 55 25 225 20 -17.5 -15 -125 -10 75 -5 -25 0
lon (MA)
R 5-1. WRRH & WARE L ORE R 5-2. HAREE High REO BT E O BIR (5V BiF)
05 33
\ Pl
3.25
0.45 3.2
3.1
0.35 3.05
~ 03 _ 3
S S 295
‘g 0.25 Vg 29
= 2.85
0.2 z e
0.15 275
27
0.1 / — -40°C 2.65 — -40°C
0.05 / — 25°C 2.6 — 25°C
: — 125°C 255 — 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)
5-3. HOIREL Low REOEFE & OB (5V BIF) 5-4. H{ hBEE & High RRED BT & OB (3.3V BE)
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0.6 25
0.55 245
0.5 2.4 /
0.45 2.35
0.4 2.3
s 035 s 225
~ 03 I 22
O O
> 025 > 215
0.2 2.1
0.15 2.05
0.1 — -40°C 2 — -40°C
— 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. HHEE & Low REDEFR & DBE (3.3V BiF) 5-6. i hEE & High REDEFH & DB (2.5V EiR)
0.4 7
0.35
03 -
0.25
s
< 02
O
>
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)
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Test |<—tw—>|
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| | Vee
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Under Test o _
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1
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Ve - S — — — Vee
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nput | |
| oV
tsu ! th
I I Vee
IData Xsoo/o X:-)Oo/o
nput
oV
6-3. BEEHRE, Y NTYTRBEABSRTKR—) R

= I I

VOH
| I
Output 50% 50%

— — Voo
M tpLy & tey DREWVIES (F, tod EELLLBYET,
6-4. EERT O ERGELE

90% 0% T Vee . Vorey Vorpy— ——
Input | | Ogtuplst
10% 4 | | \10% oy Vouy— ——

(1) (1)
I N BOTNTOENEFBERA Y FL I LTHES hie /(X
90% 909~ Vor 8.

Output | | 6-6. BER., /141X
10% 4 | | N 10%
B S o B St

Mt EEOREVESE, 4 EZLBYET,

6-5. BERK., ALBITHIOEBRH

VOI_
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7 FAERLE

71 BE

Z M SN74AHC165-Q1 F/INA Ak, 8 EY N NZLI O—R 7K LPARTY, X7 hKLEEO—RA
B (SHLD) . LPZAR F—2 AN (A-H) DEZRBXEY LPARICHRBICO—RIZLEOICHEREIE
To COTFNARBGZVTI TF—2 AN (SER) ZHATVBR 12, BROZ TN LIZAR FNARETAD
—FI—ERIDENTERT,

72#E70OY IR
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
L| >—
CLK INH — J
CLK —]
7.3 HEER A

7.3.1 £fiftehiz=cMOos 7v> 17/ A

COFTNA A, FEifbEhiz CMOS 7y 217 HANHABEATVWET, T, EVWSARR. 7
NA AN BEOERES VIVBIVPY—ATEDELERLET, COFNAADREEEDICKY), BESIC
BRIVIHERETNDBEEN HDEH, VoF T 2h<ED I BBELEERORGEZZEBTIHXEN HYE
T 85I, COTFNAAOHEAEF, FNARAZEBETDCEBSHBFTTEDLULIIAREREREHRE TEE
T, BERICEKZDEBEEEHILETSI O, FNAAOEIENZFIRITDCENEETY, "HENHZFKENKL T
EREENTVWIERHNBRUBMFIREEICIETLTLSEEV,

READOTYS17) CMOS HHlk, REFEDEFRICTIHENHYET,
7322YF- Ov Y

COFNAAZRK, ZYFREBEBHIAABEIATVET, SYFERICE—KRICD Z2A47 SYFED XA
T 70T JAYTHEENTVETH, BEMUEXTVELTHETIINTOREARIEENTVE
9,

FNAADERF A OEE, BEZYTFOREBIFTATT., AZ—KTFYTROEZYFICE, 74 MR
BEHVEEA,

BV TWREOROH SRER., "HREBHERMG RERESHELEREEEENTT/NA RAICEL MG
hTLWBRY, TELEREZREET,
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7.3.3 X CMOS A1

COTFNA ALK, BE CMOS ANHEHEATVWET, B¥ CMOS AHRBEAE-—FATHY, BF
&k TERHNEME, CREATVRIANBTEREAEIOEBBRE L TEFILEIET, ZFERHTOERGE TiEx
BRAEHK) CREATVWIRAANEEE, "ERNEN CREATVWEIBRBRADV—JERL ST —LD
EA(R=V+)ZERALTFHELET,

BE CMOS AN T, "HRBERH ROANBBREITLEL—RNTEREND LS, A0y 0
REBTANGCSZARICEBESEILENBYET, cOFZEmLTcEVE, HEEINBRICEY ., ¥
ROREEBZZ AN B KT, FMICOVWTRE, MEEXRLBZ7O—T12J CMOS ALDEE, 23R
LTLEEL,

BEFEF, EECMOS AN ET7O—FTAVIDERFRICLBEVTLSEETW, READADE, Ve £EIE GND
THRIHETDIVENSYVET, DATANADZELCLTITA7ICEBLTVRRTRAEVEE, SATANA
HETIOTATICEBLTVEVEZECEMNBANEEEZEASZ LS., TIATYTEEETILEV  EREZE
TEET, BREFEBROERICKFELETH., 10kQ ODIENEZHRBLET, BEFNATINTOEHZH
LET,

7340TYERT)\N- 7520

COFNAARIZE, 2BLEE1 2ONYT—=20TTVETI: TS50 EEFRTVET, COMeen
BELTWANYT—2ICDOVWTRE, F—E2I—RMORBR—JIZLHD "BHR, 73 asBLTILKES
Wo

Package Package

Solder
Wettable Flank Lead Standard Lead

71. ¥AFTFEODIVYETI: 7500 QFNNYTF—SEBE QN Ny r—2 O BBER

VIVARTN: 70, ¥ENTROASOBIEEZRETZINICKRISE, BEXFHKRE (AOI) IC&V)
QFN NY T OBREN BB ICBRNET. R71ICRIKSIC, VIV RTIL 75006, ¥EEERAOR
HEZBEPILHIC, TAUTIMIREERYYTERT, Chik, 4R 7L Y NERRICERTD
DICRIAERT, FAICOVWTR, XNWZAHLCEITIREEILEZL,

71359527 4 F— K&

K72 ICRTELRDC, COTFNAANOBHIZREEEOTADIS T BAF—RFBY, COFNAA
ANDABCRKEDIZUT BAFA—ROAENBYET,

EE
MEBAEE ) RICBEEENTVREEBAZEER. FNAAEBESXZAEEN B E
FTo ANEHIOIZVTEROEREZIRFLTE, ADEHINEENEREBRIDCEN DY)
9,
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VCC

Input

72 BEADEHICRNIZIZ2 T T4 A - ROBRNEE

7.4 FINA4 ADBBEET— K
SN74AHC165-Q1 OEEE—RZE, K71 BRT KR 71 ICRLET,

R7T1.BEE—RR

— An® LY
SH/LD CLK CLK INH

L X X NZLILER

H H X ZELBL

H X H ZELBL

H L ) 27 KO

H 1 L 27 K3

(1) H=HighBELAJ. L=Low BELAJL, X= K¥ K- 4
7. 1 =Low »'5 High NDiE®%

2 TI7RBRBLZAZOARE. SUTILEI QI 7ML
£9, SEROF—RBBFHAOL AR T RERET,

& 7-2. B h#MRER
REBLS AR @) HH@
A—G H Q Q
X L L H
X H H L

(1 AMLZRRER., FNAARATBOT T~ LOARZIBLE
T chsnfEk,. NFLILAALST—REZO—RTDH,
DUTINAIDN ST —RERETDETREENET,

(2) H=HighBELARNL. L=LowBELARIL, X= RV K- T7
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8FTVr—>azeRK

Pz 3

RFOTF770T5—23 B8, TFHR AVAVIXDY ORBHRICEEFNDEOTREEL,
THFHRA AVAIYNMADYRBZTOEREETEMERIAVELREA, B2OBNICNIZHAD
BEMICOVTRE., BEROBEETHIML TVWEESZELRYET, £, SEREEFORFE
REBRIALTARNTBZZET, DATLADKBEZHEITDILENHYET,

8ATF7VUr—>a ER

SN74AHC165-Q1 WENZ LI AR TN LZAZT, —BOF7V5—>23a > TCRIATA I NO—50
BEZANBEKEBICRESTEOICERATEET, NFLII- F—2HFTT7 N LPAZRICO—REHh, ¥7
K LZRZICOOY IO ANTRE, REENETF—2EFATLALA O O-Z02UF7I)IAHICO—R
TEZEXT,

BROTRN LYAREZAAT—RERTZCET, YATAL AVMO—FANOZUTILARZ 1 2DH
FERALBAS, K)EKDTF—REANTEELET, COTOLAREIL, "ZAI2THME LT TRAY
FUORM REERBEATVWARSIC, BRRULES TN LPARIIBEBZT—RAAL—NERSAZ2Y
BHEICK > THREAET,

TREMBTIVT—>32070Y IR IC, B—0OYT7 N LPARZGERATZ70Y VROFIERLE
EE

82REXNBEF7US—>ay

| DATA[7:0]

— umml

>| Data Loading Gates
Syst SER 1818}8}1‘}{}&} QH Peripheral
ystem —» it Shi i o] i

Controller J__ e I—H'>

CLK I _C_ t_ I_ 1

P ontro
I CLK INH Logic |

8-1. RRWEBETFTFUr—>a3a>n7OvIK

8.2.1 FAFHEH
8211 EFRICEIdEEREE

BNOEBREESN "HEBHERME) TRESCATVIERANTHI L ZHALET, "EXNEME, €72
AVICRETNTVBRLSIC, BREERT/NA ADERNFHZERELE T,

ENEEERIE., "EXWEFME CRENTVIRARENERER Icc I- SN74AHC165-Q1 D INXNTOH DA
V—ALITREHEREMALERE., AMYFUIICHERRBREEREY —ATEZIHLENHYET, OD
Vo FNAAE, EQOERHISHEETNDIERENHREY —ATEET, "MBEUEXKERE,) CEHhTV
B Voe BERNDBRAREHEREZBABVRSICLTLSEZY,

95> Rk, SN74AHC165-Q1 DI X TOHAICK 2TV IENBAHERIC "EXNEMH, ICRBENIT
WBRBRARERER lcc ZMALERE, RAYVFUIILMBERBEEREZ VIV TEIRXRENf HYVET, O
VI FNAARAK, VSV RERICOVITEDIERENDHRZES VI TEET, "HBYNERERK, ICEHE L
TW% GND 2N 2BREHEREBABVRIDIZLTLSEEL,
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SN74AHC165-Q1 &, =2 — R NDIXTOUAEE/ELAEN S, GFHBEN 500F LTOERZERE TE
F9, KYKRELBREMER/EZMNMIZIEETEETH, 50pF ZHBABVELSICTD L EZHELET,

SN74AHC165-Q1 [, TERHEM RICEBTNTVIHIEESKTER (Vou BKRY Vo) T, R 2 Vo !/
lo CRRETNBEHIENRNOARTEEHTEELET, HGH RETHHITZHEE, XOHEIEER, AEEThiE
HEREV cEVNDEBREELENDELLTERENET,

WHBENIF. "CMOS MHEEZEHE CPD OFEL KRB TVAIEHREEAL THETEET,

BEREFE., TEEVZTHRITODYY SLL)NYT—2U8L0FNA A0S, CREThTV2EHRE
FEALTAHETZEET,

3

TEHBRAER ) CERENTVDBRAEEHRE T B, 7/\1 AOBEEERH LTS HOE
MOFRTYT, THENBRAEE, CEEETNTVREZBEABZVRISICLTIKEEV, Chsodl
RiEE. /N AORBEHLETSEHCREEATUET,

8212 ADICEIBEXERE

ANBEEHODY U LOW ERBENDIZE Vijmay ETEZRXEN SV, OPY Y HIGH ERBETNBICE
VIH(min) Et@é%gb“& U*?o r%ﬁﬂﬁaij(ﬁg d L'.EE?&?’S#’LT b\éﬁklﬂ%Eﬁ@Eﬁitb\J\’BL: LT
<EEW,

RKERADANE, Voo FERBIFVRICKRIFEITDUEN BVET, AWV E2ELKFEATATOVEVES
. READANZEERIKETEERT, ANNFRLERAEhDES, FLERECEERASAEVESE., 7L
TYTHERELETINIDOEBRZERBL TELETEETT, T7FIILMNREDN HGH OBEARETILT YT
BRZEFEAL., 74 NREDN LOW OBERETILA DU EREZFALET,. I MNO—S0BRBHER.
SN74AHC165-Q1 AND U —VER ( "EXNEMH) TRE), BRUEMXEZANBEL—NMNCX 2 THERAOY A
ANFRENET, ChSsOEBERICKY, ZLDHEEK 10kQ OEMENFEHENET,

SN74AHC165-Q1 IZl& CMOS AOWNH3e, ELLKEESE2HICE. "HREBERHEF) RICEES O
TWB LS, ATERBIBETHIVENHYET, ADEBNEVE, BIRNFREL, HEEHHEML
T, FNAADEEENfRTITHAEEN B ET,

COTFNAADADOEFMIDOWVWTIE, "THEEHA, £02a2 28BL TS,
8213 B HICEIdEMESE

HA HIGH EEE. ENEREEZFEALTERLET., "EXHR/MEL O Voy ARERET LA TVE LS
i, AL SEBRZSIEACEHNEEN BT LERT. HH LOW BER, FZV REEZFEA L TERLE
T, "EINEEL O Vo ARICAEEIATVEIKRSIC, HAILERZDVIVITREHIEEN LRELET,

FECEVHEATH>TE, EORRBICLRITAEMEN $Z 7Y 217 HIELE., BEEERLBEVTIEE
Vo CHICKWBERNREL., TFNAANBEITZ ARSI BYET,

BUTNAART, BUANBSZRE D 2 2OF v RILZAIICERIDE, HORBEHIZFEHDIEHNT
EEXY,

RKEADHAR7VO—TFTAIDRRICTERT, HOZEE Voo FERI TV RICERELZEVTEEL,
COFNAAOHAOFMIIOWVWTIE, "#EEHAL 0232 2FRLTKEE L,
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8.2.2 X ERETFH

1. Vec S GND ORBICTAY VT AVFoHZEMLET. COOAVTFUHE. MENICT/NAAD
B, POV c EVEGNDEVORAICERNICEESHTEEBEITZIHENHYET, LATIRNGE TL
ATIOR, O3 VICRLET,

2. HOINBEMERF, BT 50pF LTFICHEBERSICLET, ChIBEBSHBETERY) ETBAN, RETE,
HEENBEILENE T, Chik, SN74AHC165-Q1 1S5 1 DU EDZEFNAAND N L —AZEVEY)
BHYAAXICTBETERTEET,

3. Eﬂ@*&ﬁﬁﬁﬁ& (VCCno(maX))Q J'\Uj(€< l/i?o Zﬂiﬁ’)t‘ rﬁtﬁﬂ%j{i*ﬁJ @%kﬂjﬂ%ﬁﬁ,ﬁ
BRIDODEHSCENTEET, FEAED CMOS ABDICIKERMEER CAEREMIE MQ) HFHVY)ET,
chik, BIROHEENERBMEKYERFXDINICKERBICAYET,

4. BOBBEHAOD YU ¥—RNTREENDIERBEEAEH)EEAN, BEEHEEELREF. 77U
—>3a>- LR—K TCMOS HEEHE Cpd DFE ICRBShEFIEZE>THETEET,

82377/ Vr—alig

DATA[7;0] 0x00 0x11 0x00

SHID |_|
o A ]

82 F7/Vr—>3a>n84319K
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83 BRCHIBIHREER

BRICE., "#HEDERH) RCEHENTVIRIEREEEREBZABREEEROBAOEENEEERE
RATEERY,

EROEEZMHIETSD D, B Vec EVICEYBNANA AVFUOHZBRETIHEN HYET, BE—ER
DFNAADBEE., O MUF QA FUHEHRBELET, BHO Vo EVHFHBEER. FBREVICHLT
0.01uF E£4F 0.0220F DAV FUHEHBELET. BEONANA- AVFoHE2XIICREL T, B42H
BEO/AXERETDENTETT. — BRI, 01pF E 1WF O FUoHREHICERAEhET, BR
DERZBIEH. NMNADVFUOHEEREOTERLETESKICEHETDIHEN HVET,

84LATIb
841 LATINDHARSAY

RNILFAIDBSELCNLFFrRILOoODY V- FNAARAEZFERATEHEE, AHWZT7O0—FT12TDEFICZLT
FEWVEEA, Z2L<OBA, FIORI- OPYv U FNAADBET L EEED—BREAEThELA (EEX
E. NUZILADAND =KD 2 DODAIOXZEFERATEIEER 4 DONYT7- F—FDS550 3 20
HEFEATDEHEE) COLDIBREADAIED ZREFOETRICLEVTSEE VY, ASBEREOEEN KIE
ENHE., BERENTEILBEZEHTT, FORI- APV 7 FNAAORERADADE, AHDEEDHT
BRTEZENZO2Y Y High  EEOZ YT Low OEFEICELEL. WInET7O—FT1 2071055V ELS
ICTR2VHENDYNET, BEORFEAOADICH L THANf ZVEELZZODY T LRI, T/INA4 ADOKEE
ICKVWERBYWET, —MIZ, GND FilF Ve PS5, O Y VOKEICE > TR B TH I A KV FIEHD
BVWHICERENET,

842LAF NI

GND Ve
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation I:-] placed close to the
0.1 yF device
SH/LD 1] 1O 1611 Vcc
CLKCI {2 15T CLK INH
ECT/T 3 141D
FC1 4 13F—3C
: G5 1211 B
Avoid 90 HET 6 1ETIA
comers for B Unused output Unused input
signal lines QuCI1 7 Jeft floating 10— SER tied to Veo
GND[CC1{ 8 9 1 Qy

K83.LAFIMDE
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FNAABERFRFIX MDY R—
91 RFIXD MNOYR—F
9.1.1 BSERER

BEERICOVWTR., UTESBLTLIEETL,
MEEEZIE70—FT1>% CMOS AH DL, . SCBA004
92 RFIAIXNOEHBEANZZTWMBDHE

RFEFIXROEFHICOVWTOBEANZZITESICIE, wwwiijcojp DFNA AR T7 #I)INAZBVTLIEE L,
B ZI)YIOLTERIDE, BEEECNLEINTORRERICEIZDIA S IANEBEAZTMA CENT
EFET, ZEOFMICOVTR., HEFTENERFIAVNIEFNTVRZBETBEREZZELS LSV,

9.3 HR—K VY—-A

THFHR AVAYIXDY E2E™ HAR—K- 73— L, IV THIRIEEADOEZLERTICETSE
/I\?EI=\=Z/\—I\75‘1:>LJ$7!J‘O|E¢§ S2ENTEDHBMTT, BFEORZZRELLY, MBOEBERMZL
EWITBET, RETHESTEERARICBDRIENTEET,

D2OEnTVBRIADTUVER, BEFRELELY "BROFTR, BHEINBDENTI. ChSRBETFYRA- A
DAIYNADY DEREBRTIEDOTRAEL, BFLETFHR A1 VAVIXAVYORBERRLIZED
TRHEVERBA. TFHRA AVAVIXYOEAZHZESRLTLSEEZ L,

9.4 EHiE
TFHRA A2AYVILAY E2E™ is a trademark of Texas Instruments.
FTRNTCOBEERK., ThEFIhOFREEICRELET,

9.5 BESHEICHETIIEEE
COICIE, ESDICK > THEITI WM HYET, TFHA- 4/7\/)10(//&;\ IC ZEVWRSBICIEEICHE
A PEEEEIS CEZHBLET, ELVEVYRVBSLTREFIBICRDLDEVEE, NI AZBIEITZE TN HYE
3‘0
m ESD ICkBHiBIE, DINBHUEBTISTNSA ANDTLBEHEETEZRKICOEYET, BEEIC DEE, NTX—1

ADFHCENTREFTTARENTVRMERD SHANDAREEN HD 12D, BEARELPIT<BEI2TVET,

9.6 AI%E
FEHR AVAVIXYYVHEE CORASZEICR. AEPBIEO—EBLU0ESE BHEhTVET,

10 K& /R
B &7 x
2023 % 11 A 2 R

M XAZAN, NVT—2, BLTEXER

DEOR—JICE, ij_jj)lz‘ NYT—2 BFRTEXICEIZBEHRALHE A TVERT. COBERE, 8
EOTFNAAERATEDIRHNDT—RTI, COTF—2, FEEL, CORFIXVNZRFTETICEE
ENBBENFBVET, AT—2—MOT S REFEALTVRHBEE,. BELERMOFES—>3a> %l
BEZL,
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PACKAGING INFORMATION

Samples

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)
SN74AHC165QPWRQ1 ACTIVE TSSOP PW 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 AHC165Q
SN74AHC165QWBQBRQ1 ACTIVE WQFN BQOB 16 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AH165Q -

@ 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: Tl 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.

® | ead 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 Tl'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.
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
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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 OO 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)
SN74AHC165QPWRQ1 | TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74AHC165QWBQBRQ1Y 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)

SN74AHC165QPWRQ1 TSSOP PW 16 3000 356.0 356.0 35.0

SN74AHC165QWBQBRQ1 WQFN BQOB 16 3000 210.0 185.0 35.0
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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 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
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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.
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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.
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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

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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