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Vou lop = -4mA 1.65V 1.2 v
Vou lop = -8mMA 2.3V 1.75 Vv
Vou low = -12mA 2.7V 2.2 v
Vou lon = -12mA 3V 2.4 v
Vou lon = -24mA 3V 2.2 v
VoL lo =100 1 A 1.1V % 3.6V 0.01 02| Vv
VoL loL = 4mA 1.2V 045 Vv
VoL loL = 8MA 1.5V 07| Vv
VoL loL = 12mA 1.65V 04| V
VoL loL = 24mA 3.6V 055 V
I V| = Ve Bt GND 3.6V 5| pA
[ V) 5 Vo = Ve oV +10| pA
lec V;=Vec B GND |, Ig = 0 3.6V 40| pA
— > s
Aleg Agﬁ;\%ﬁg\/gﬁf 0.6V, JHEH |5 7 2 5 6v 5000| pA
C V| = Ve 5 GND 3.3V 4.9 pF
Co Vo = Vee 5 GND 3.3V 6.3 pF
1.8V 12 pF
Crp f = 10MHz 2.5V 15 pF
3.3V 17 pF
5.6 I AR
7E B AR RS T R BSOS AT IR F A 1S ( BRIES AU )
-40°C &
SH P B %A Vee 125°¢ LY A
-Z - FN
B A
1.2V +0.1V 59
1.5V £ 0.15V 64
felock I} 1.8V +0.15V 64 MHz
2.5V 0.2V 100
3.3V 0.3V 104
tw ik i B2 1) SH/LD Mk s F 1.2V 0.1V 6.9 ns
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-40°C &
=¥ L At Vee 1257 =4 vA
B BK
B ME
tw Jhk e A s [ CLK =y HL P B FE 1.2V 0.1V 7 ns
tsu it CLKt Z§ff SHILD A 1.2V £ 0.1V 16.5 ns
tsu actint! CLK t ZHiif1 SER 1.2V + 0.1V 10.1 ns
tsu W B i) CLK t Z i CLK INH Jfi& 1.2V £ 0.1V 1 ns
tsu actant! CLK t 3 CLK INH Jy 1.2V £ 0.1V 1 ns
tsu 1 B[] SH/LD { Z B3t 1.2V 0.1V 10 ns
tsu Gaciag) CLK t Z il i %Hia 1.2V 0.1V 10 ns
ty R ) CLKt Z /5 SER %k 1.2V £0.1V 0.4 ns
ty TRFF A SH/LD | ZJ&#) PAR ¥ 1.2V £ 0.1V 1.8 ns
ty TR ] CLK t ZJ& SH/LD JymiraF 1.2V 0.1V 0 ns
ty TRFFH ] CLKt ZJ5 CLK INH JyE 1.2V £ 0.1V 0.4 ns
th PREERT ] CLKt ZJam%uRE 1.2V +0.1V 1 ns
tw ok 2 s [ SH/LD Mk 1.5V +0.15V 6.9 ns
tw Jhk i 2 s [ CLK =P B HL 1.5V +0.15V 7 ns
tsu Gazing) CLK t Z#ff SHILD Hyie 1.5V £ 0.15V 10 ns
tsu B B[R] CLK t ZHiff1 SER 1.5V +0.15V 10.1 ns
tsu B I ] CLK t Z i CLK INH HfiHF 1.5V £ 0.15V 1 ns
tsu actag! CLK t Z#ff CLK INH Jyi 1.5V £ 0.15V 1 ns
tsu 5 B I SH/LD | Z Rl ¥R 1.5V +0.15V 10 ns
tsu B i [A] CLK t Z Rl $de 1.5V £0.15V 10 ns
ty R4 1] CLK t ZJg 1 SER %4 1.5V £ 0.15V 1.2 ns
ty PRIFHT 8] SHILD | ZJ&#) PAR ¥ 1.5V £ 0.15V 1.9 ns
ty TR ] CLKt ZJ& SH/LD Jyri e F 1.5V £ 0.15V 1 ns
ty TRFF A CLKt 25 CLK INH Jy& 1.5V £ 0.15V 0.6 ns
ty R ) CLK t ZJa s 1.5V £ 0.15V 0.5 ns
tw ik v 2 i) SH/LD {1 1.8V £0.15V 6.9 ns
tw Jok i s [ CLK & P Bk fL P 1.8V +£0.15V 7 ns
tsu 15 & I [ CLK t i SHILD Hs 1.8V +0.15V 8 ns
tsu P H I (] CLK t Z i SER 1.8V +0.15V 10.1 ns
tsu 1% B B[] CLK t 27 CLK INH HfiHF 1.8V +0.15V 1 ns
tsu pactgl CLK t i CLK INH i1 1.8V £0.15V 1 ns
tsu 1% B B[] SH/LD | Z i %t 1.8V £ 0.15V 10 ns
tsu B B[R] CLK t R iy $cHe 1.8V £0.15V 8 ns
ty TRFEI i) CLKt ZJ51% SER ¥ 1.8V £ 0.15V 0.2 ns
ty PRIFHT 8] SHILD | ZJ&#) PAR ¥ 1.8V £ 0.15V 0.8 ns
ty R4 1] CLKt ZJ5 SH/LD A 1.8V £ 0.15V 0 ns
ty RFFE R CLKt 5 CLK INH Jy& 1.8V £ 0.15V 0.3 ns
ty R4 1] CLK t ZJa i 1.8V £ 0.15V 1 ns
tw ok 82 s [ SH/LD M1 2.5V 0.2V 5.4 ns
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-40°C &
28 B B At Vee 1257 Hfr
B BK
B M
tyy ik R A ] CLK 7= Ha P Bl ARG L 2.5V 0.2V 45 ns
tsu it CLKt Z§ff SHILD A 2.5V 0.2V 45 ns
tsu paciag) CLK t ZHiif1 SER 2.5V 0.2V 5.9 ns
tsu W B i) CLK t Z i CLK INH Jfi& 2.5V £0.2V 1 ns
tsu paciag) CLK t 3 CLK INH Jy 2.5V 0.2V 1 ns
tsu W B[] SH/ILD | Z Rl ¥R 2.5V 0.2V 6.9 ns
tsu Gaciag) CLK t Z il i %Hia 2.5V 0.2V 45 ns
ty R ) CLKt ZJ5I1 SER % 2.5V +0.2V 0.5 ns
ty PRIFHT [ SH/LD | ZJ&#) PAR ¥ 2.5V 0.2V 0 ns
ty TR ] CLK t ZJ& SH/LD JymiraF 2.5V 0.2V 0.1 ns
ty PRIFHT fi] CLKt ZJ& CLK INH A 2.5V £0.2V 0.3 ns
ty SEAn CLK t ZJ& i 2.5V 0.2V 15 ns
tw ik s 2 i) SH/LD Mk 3.3V 0.3V 43 ns
tw ik R A ] CLK 1= Hi P 3R AR Fi T 3.3V£0.3V 43 ns
tsu Gazing) CLK t 27 SH/LD JyirF 3.3V 0.3V 3.5 ns
tsu B A CLKt ZHiH) SER 3.3V+0.3V 4 ns
tsu B I ] CLK t Z i CLK INH HfiHF 3.3V 0.3V 1 ns
tsu paciag) CLK t Z#ff CLK INH Jyi 3.3V£0.3V 1 ns
tsu P B ] SH/LD | Z Rl ¥R 3.3V +0.3V 53 ns
tsu i) CLK t Z i i %ud 3.3V 0.3V 2.9 ns
ty R4 1] CLKt ZJGMH SER % 3.3V 0.3V 0.5 ns
ty PRIFHT 8] SHILD | ZJ&#) PAR ¥ 3.3V £0.3V 0 ns
ty TR ] CLKt ZJ& SH/LD Jyri e F 3.3V 0.3V 0.2 ns
ty PRIFHT [i] CLKt 25 CLK INH Jy& 3.3V£0.3V 0.5 ns
ty R ) CLK t ZJa M 3.3V 0.3V 15 ns
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C, E, G held LOW

A,
B

, D, F held HIGH

B 51. i FE
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5.7 FF o
TE AR IE KSR T I TARRESE N AR ( BRAESNB W ) « S0 S400E 175
-40°C Z 125°C
SH M (HAN ) 2 (fd) k-4 Vee BN i Bk | B
B A f

CLK 5k CLK INH QB Qy C, = 15pF 1.2V £0.1V 1 154 276 ns
H Qy 3k Q ¢ C, = 15pF 12V £0.1V 1 17 36.3| ns
SH/LD QyH Qy C_ = 15pF 1.2V +0.1V 1 212 402| ns
CLK 5 CLK INH QuEiQy C_ = 30pF 1.2V £0.1V 1 163 27.6| ns
H Qy % Qy C_ = 30pF 1.2V +0.1V 1 17.7 36.3| ns
SH/D Qy 2 Qg C, = 30pF 1.2V + 0.1V 1 222 402| ns
CLK & CLK INH QyH Qy C_ = 50pF 1.2V +0.1V 1 175 328 ns
H Qy 2K Q y C, = 50pF 1.2V £0.1V 1 188 385| ns
SH/LD Qy B Q C, = 50pF 1.2V £0.1V 1 235 454| ns
CLK 5k CLK INH Qy 2k Q y C, = 15pF 1.5V + 0.15V 1 86 276| ns
H Qy B Q C, = 15pF 1.5V £ 0.15V 1 97 363| ns
SH/LD Qy 2 Q y C, = 15pF 1.5V +0.15V 1 1.7 402| ns
CLK 8 CLK INH Qy3Qy C, = 30pF 1.5V +0.15V 1 92 276| ns
H Qu® Qy C, = 30pF 1.5V +0.15V 1 102 36.3| ns
SH/D Qy 2 Q C_ = 30pF 1.5V +0.15V 1 123 402| ns
CLK 5k CLK INH Qy B Qy C_ = 50pF 1.5V +0.15V 1 99 328 ns
H Qy 2 Q C_ = 50pF 1.5V +0.15V 1 109 415| ns
SH/LD Qy 5t Q4 C, = 50pF 1.5V £0.15V 1 13 454 ns
CLK 5 CLK INH QuEiQy C = 15pF 1.8V £0.15V 1 67 276| ns

fod H QK Qn CL=15pF 1.8V +0.15V 1 76 363| ns
SH/D Qy 2 Qg C, = 15pF 1.8V +0.15V 1 92 402| ns
CLK & CLK INH QuEiQy C_ = 30pF 1.8V £0.15V 1 6.8 276 ns
H Qy 3 Q y C, = 30pF 1.8V +0.15V 1 76 363| ns
SH/LD Qy B Q C_ = 30pF 1.8V £0.15V 1 9 402| ns
CLK 5k CLK INH Qy 2k Q y C, = 50pF 1.8V +0.15V 1 8 328| ns
H Qy B Q C_ = 50pF 1.8V £0.15V 1 88 415| ns
SH/LD Qy 2 Q g C, = 50pF 1.8V +0.15V 1 104 454| ns
CLK & CLK INH QyE Qy C_ = 15pF 2.5V +0.2V 1 45 16| ns
H Qy 2k Q y C. = 15pF 2.5V +0.2V 1 51 21| ns
SHD QyEQy C, = 15pF 2.5V +0.2V 1 61 238| ns
CLK 5k CLK INH Qy =k Q y C_ = 30pF 2.5V +0.2V 1 45 16| ns
H Qy B Q 4 C_ = 30pF 2.5V +0.2V 1 5 21| ns
SH/ID Qy i Q y C, = 30pF 2.5V +0.2V 1 59 238 ns
CLK 5 CLK INH QuEiQy C_ = 50pF 2.5V +0.2V 1 55 20| ns
H QuE Qy C, = 50pF 2.5V £ 0.2V 1 61 25| ns
SH/ID Qy 2 Q4 C, = 50pF 2.5V +0.2V 1 71 27.7| ns
CLK B CLK INH QyH Qy C_ = 15pF 3.3V +0.3V 1 36 12| ns
H Qy 2k Q ¢ C, = 15pF 3.3V £ 0.3V 1 41 145| ns
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5.7 FFRFE (££)
75 1 SRIB R T I T A VS A (RS AT ) o B0 Sl 15

-40°C £ 125°C
E3 4 INE 7N B (fith ) SRR Vee B SR Bk AL
B H A
SH/LD Qu® Qy C_ = 15pF 3.3V 0.3V 1 48 16.6| ns
CLK &k CLK INH QyEk Qy C, = 30pF 3.3V+0.3V 1 39 1.2| ns
H QB Qy C_ = 30pF 3.3V 0.3V 1 44 145| ns
tod SH/LD Qy i Qy C, = 30pF 3.3V 0.3V 1 51 16.6| ns
CLK B¢ CLK INH Qy B Qy C_ = 50pF 3.3V +0.3V 1 42 145| ns
H Qy i Qy C, = 50pF 3.3V 0.3V 1 46 17.8| ns
SH/LD Qu® Qy C_ = 50pF 3.3V 0.3V 1 53 19.9| ns
5.8 B Rpt:
VCC =3.3V, CL =50pF , TA =25°C
28 i BR/ME B BAfE| Ehr
VoLp) ZEat BRI VoL 0.8 \Y
VoL) i, BN Vo -0.8 0.3 v
VoHw) it BN Vou 2.2 3.3 \Y
ViHp) [ R S mIESY PNz 2.0 Vv
ViLp) (=R Py PN ERES 0.8 v
5.9 fuAlfeit
Ta=25°C (BRIEAH U )
60 800
— 18V — 33V
54 — 25V 720 — 50V
_. 48 —~. 640
e el
= 42 = 560
2 36 \ 2 480
S 30 L S 400
g / g 320 f
Z II N\ Z I’
é 18 Vi \C 8 240 i
REp. k\ =~ 160 1 <
6 + AN 80 oy
0 v 0 7 ~] —
0 025 05 075 1 125 15 175 2 225 25 0 05 1 15 2 25 3 35 4 45 5
V\ - Input Voltage (V) V\ - Input Voltage (V)
5-2. RIFAER SR BERKKR (1.8V M 2.5V AR ) & 5-3. IR SR BERKKCR (3.3V f 5.0V BIF )
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

80 5 ="
— 25°C B s A
70| — 125°C 45 —
— _40°C
60 /J 4
50 a5
z \/V s |——
5 I~ T 3 —
° \/—/\/\/ /_/—/ N \\\\
30 A 25 —
——
20 2 — — 18V
10 /./ 5 — —_— gg&
L — . —_— 3.
0 — 50V
1
A7 R R 0 25 5 -75 -10 -125 -15 -175 -20 225 -25
e ay— on
-4, 5 3 b
Bl 5-4. 1B3R R FR) R R 5-5. AR T S A% R
0.55 5 ‘
05 4.95
) 49
0.45 — s
0.4 48
0.35 ~ 4.75
- Pz s 47
‘>j 03 L~ % 465
= 025 / - > 46
0.2 455
| 4.5
015 Z — 18V 445 —
0.1 — 25V -
8 — 33V 44 — 25°C
0.05 a0V 435 — 125°C
0 43
0 25 5 75 10 125 15 175 20 225 25 25 225 20 -17.5 -15 -125 -10 7.5 5 -25 O
loL (MA) low (MA)
B 5-6. (K HPRETHHBESHRRKRER B 5-7. ®EPRE Tl BES RERRR (5V BIF )
05 33
3.25 |~
0.45 3.2
0.4 3.15
3.1
0.35 205
—~ 03 _ 3
S S 295
‘d' 0.25 z 29
S S 285
0.2 oo
0.15 2.75
27
0.1 / — -40°C 265 — -40°C
0.05 — 25°C 26 — 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)
F 5-8. {RHEPRATHH B ESHARNAIKR (5V HIF) E 5-9. FHEPRETHHBESRARAIRKKRAR ( 3.3V HF)
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

0.6 25
0.55 245
05 2.4
0.45 2.35
0.4 2.3
< 035 S 225
= 03 T 22
(¢} 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)
Bl 5-10. fRHE-PIRA T BES RRAKXR (3.3V B ) 5-11. FHEPIRA T4 RS BRERRR ( 2.5V B )
0.4 1.8
/ 1.775 ‘
0.35 1.75 7
1.725
0.3 - 1.7 >
1.675
0.25 1.65
S S 1.625
3 02 I 16
> = 1.575
0.15 1.55
1.525
0.1 15
/ — -40°C 1.475 — -40°C
0.05 — 25°C 1.45 — 25°C
— 125°C 1.425 — 125°C
0 1.4
0 2 4 6 8 10 12 14 16 -8 7 6 -5 -4 3 2 -1
loL (MA) lon (MA)
Kl 5-12. fRESPRE TR B ESERIANAXR (2.5V B ) Kl 5-13. M PRA TR R ESERARNRR (1.8V BIF)
0.28
0.26
0.24
0.22
0.2
0.18
< 0.16
014
= 012 o> -
0.1
0.08
g'gi / — -40°C
: — 25°C
0.02 2 | — 125°C
0
0.5 15 25 35 45 55 65 75
loL (MA)
A 5-14. [RHEPRE FH BESHRERKMRER (1.8V HIF )
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6 ZHMERR

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 , Zg = 50Q , t; < 2.5ns.

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

Vee \'4 R CL AV
1.2V 0.1V Vec/2 2k Q 15pF 0.1V
1.5V +£0.12v Vee/2 2k Q 15pF 0.1V
1.8V £ 0.15V Vecl/2 1k Q 30pF 0.15Vv
2.5V +0.2V Vee/2 500Q 30pF 0.15V
2.7V 1.5V 500 Q 50pF 0.3V
3.3V 0.3V 1.5V 500Q 50pF 0.3V
[

| | Veo

Input X/t X/c
From Output ov
Under Test . N
c,M R @ 6-2. EEE&% 3 %@ﬁéﬁﬁlﬁj
L L

(1) CL ELFRH LA L AL

Clock
Input

 6-1. Fd kSR

/l/v.

Data
Input

tsu ! th
I I

K 6-3. R , ¥ BRI fRRFR [E)

oV

oV

Input

Output
Waveform 1

Output
Waveform 2

(1) teLp A tpp ZMIECRFE 5 tod AT
&l 6-4. BRI TEAEREREIR
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90% 90% Veo
Input | |
10% | | 10% oV
S B
90% 9% Vor
Output | |
10% 10%

I I Vou

> 0 T 0
(1)t Fl te Z I AVECRAE S t AH
& 6-5. LRI |, S NI B 5 45t [a)

Vorey, VoLpy— ——
Quiet
Output

Vorw)
TEFTAT oA H [7] B 17 80 o 00 75 4 e 75
& 6-6. LRI g
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7 VE4NUL
7.1 MR

SN74LVC165A #3ff it —ak 8 fLJfFAT A hr A A7 &% , £ 1T I WIIRDRE BoHe B2 10 4T (Qu) it . AR/ 53
(SHILD) f AN AR P, AT SCRE A SO B s (A-H) BN, AT SEILTE RS I IFAT RN .
SN74LVC165A #fik BA I ek (CLK INH) ThEEFIH B 41T (Q ) HiHl .

TR b (CLK) SN FR P 21 ey P i 4 52 i, RN SH/LD A4 e o H. CLK INH R FFG T CLK
1 CLK INH fJZhEER B4, BT CLK A1 CLK INH H1E 3 & L et ml LASZEL T, DRI 2 CLK sy H 1
I 4 A5 CLK INH S BN HSF . SHILD {55 i i | a4 3547 7130, 24 SH/LD (RHESFIN | 2747 88 IR 4T
NS T CLK. CLK INH 5t SER #i N\ H T3 T 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‘_{> Qy
SER — D Q D Q ° ) ) — D Q
v a ~
CLKINH — J |D &
CLK —
&l 7-1. SN74LVC165A 325K ( [EiZ4 )
7.3 Rt A

7.3.1 F# CMOS 7## =05 H

Zas IS CMOS il o AR 7247 Fos 830 AT LA AL st BEASF A IREh RE 70T REAE iR 11
BN AP S, RN AT AN DB AR A AT IR IR S o BN, S 1A fan ) BE A% SX Bl 1) R AT EL L R BE 5
ARSZHRUE R, TIASBUIREAE . S5 BRI 1F B0 23, DU Gu R R M BUR 24 o AR £ 8 ~F 2607 172
AHE M H R I AT PRAR -

AL (S CMOS iy H b ZURFE T IR ZS o
7.3.2 g7 ZHE

T PR B Z R . D7 RERIE S D AUBIF AN D R SS  (BEAE T FIE 2 R A S 2 A
.

M E R AR IR SR R . BN SR S BN R A BRVVIR S
HBAE #1734 1F b e 0 B )R F R VE Bl O SRt L, RN B8 0 R B 1 IR S il & IR R R 2 .
7.3.3 G5B (lo)

ZA A R S ORIy OV B AR T At i e . ZERES |, RN R R 2D |, A SR
BCHE N HL o A0 S PO IRG PR K/ E A TR R B Doge RS SE 3L
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7.3.4 it CMOS A

AR ARHE CMOS fi AN . FrifE CMOS Fr N AR BT , 5 @O S N A B B BE SRS |, n 74
s o BNIEDL T W HBE AR Y8 200/ B A HE (025 BB RS N LR AN 8 45 M R R B RS N IR I ,
R ER (R=V + ) HHEHT.

FriE CMOS i N B SR NAS S AEA ROL BOIRZAS 2 IB SR e | G0 @B 77261 2 v i N 645 ) 1) B0 2% i o
Mo AFFEMMTEEHSBIFET KIS 8 IR T . ELRMER | FS00 CMOS i A ZZ 15565 25112,
EIBATHAN] | AFATRHRESA E L bR CMOS BN B % . A& AN DIE Voo 88 GND k. MR ARG A —
HEFIShE N, W el LA N Efr el N hr e P28 | DA X Se i ) BB AL A N B R o B BEAED K B e T 22 A
o HEBAER 10k Q HBHES |, DX AT DA T EK .

7.3.5 s —HRELHY

AR R R B IE U A Tz SN RE L R il 7-2 B .

/J\AD
F b L 280 i A (32 P RME W] RE S 1R g o G SRGRE ST e AN i b A f PR ATUE M L fI N
A 1 R AT R I UE (A

Device e

Input

E 7-2. SN FEH AL R E R BES A E
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7.4 TR

% 71 FE 7-2 T SN74LVC165A [HThfgt=t.

xR 71, THEEKRE
LN
SH/LD CLK CLK INH s
L X X AT $14@)
H H X WA,
H X H WA,
H L 1 BAO)
H 1 L BAO)
(1) H=@RERT , L= [RAERT , X = FHE%E, 1 = KaTs

[ELN RS
FFATHE N A B H EINEE] % B A IR R

Ffr o B A ERAR A7 2 0 A B B AT R Q&% SER HI%L
PN — A A7 4

R 7-2. i ThRER

AR AEAR1) @) me
A—G H Q Q
X L L H
X H H L
(1) WIEEfEas R iaastt WAL A7 a4 I M IFATH N Bt

S A E AT A B S B o e X e .
H= &L, L= BT, X=AH%E
H= IXEhZEm -, L= RIECHRT
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8 N AL

#HIE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
@A HHNE , PURIAEAMINR B SeBL AR A R DI fE

8.1 MAER

SN74LVC165A 52— IR AT AR AL AF A7 4% |, FIAESC SN ] vp 2 25 sl b R el 4% LI B AN . KR AT 3
FEMBBIRALTF AR T, S BI AR AL A A AR PR B Bl |, K ARt 1 B I3 R Gu s il 38 IR HR AT N R

F LRI 2 A2 A a7 A7 2% ASE AL SE 2 Bt , R U508 ROk R el S A6 A A sp AT d N o SR AR 32 232 2
RS 057 A7 5 P 7 A oy N JEE A AN PR PE RO BR 1), IR WA PR RN TFIEHF I 2R P T 5E S

A A2 /] 7 RE RS T AR AT A AN R A A A A
8.2 ML AN

| DATA[7:0]

HHHH

=| Data Loading Gates |

.

I _ .
4>| 8-Bit Shift Register Peripheral
|—H->

CLK I _c_ t— |_ 1
CLKINH 1 ~onto
L »

Logic |

SHLD

System
Controller

.||—I

.||—I

A 8-1. HLA I FiHE ]
8.2.1 i/ ER
8.2.1.1 HIFHEEREM
TR 75 IR LR TE s 7744 P e FIVE R N o FE IR FE R 32 I8 A 4 3050 0 i 16 B #sF 1 R AR

1E LU HLSLA ZITRE % B AL A HL U 4% T SN74LVC165A Fir A it i izt AUE A0 In b i K S FELUS L oo (72 A2
THFHE BN ) CLEIT R T AR RS il A 2R A8 R A RS 5 IR B PRER BE A RN R B it W ORAS
TG 280 RAHUE (E P AN RS Voo FIBOR S .

Y05 25 fE 5 HE N IR HLIALAE T SNTALVCAB5A T A7 i th i E N (0 rLRL N b 5 KB IR Ioe (A 4 “THFHE 51
i) U\&%a‘%ﬁﬁﬁﬁﬁ’ﬂfcﬁﬁ‘*%bm‘zﬁﬂ WA N BN T I P T B R R R . B DR AN E5RE
R AHUE (E 5 8T GND ok s LU

SN74LVC165A ] LAUKEN &L HL 7/ T 855 T 50pF A58 , IR 47i A2 i A3 K0 2 RS o mT DUt Jon BE K #7328
B, HEWAE#E 50pF.

SN74LVC165A W LAIKENH R = Vollp ffiid s m fH A %% |, far it B IS AN BIRAE & T4F M R Von 1 VoL €
Mo FERHSTIRA N, 2 3P it e s SORIIE 4 RS Ve 51 AL YRR HR T 2 18] A 2548

STHFERT LIS CMOS 24647 Cpd if 57 UK KLAAT 4T
AT LG A 26 1 RIE A (SLL) BFRERIA AT AGFIE s IR B S A
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/J\ A[:\
XN RAHEE PO ISR T ymax) 2B IEBUR S BOMEIN IR 5201 [ 50/ iR A B
FIH AT . $RBEIX LSRGy B b 45R a5 -

8.2 1.2 MIAEREW

NS BB TIL Vi maxy A BN IE T | BT Vi iy A REBRUAIE R B H0F . R BRI A0 R A T
1 s IR AN S

KA PO A B SRS Voo 8. WUFMIASE AR | 0T LB B R G RN | i A I A R
A BRI 0 LR e R R B B B . b L T B PR | ot L R
UG TR A . PbIAREIBREN 5 . HEA SNTALVC165A (IR LI ( 1 A1 TAFHE ShTHLE ) LT AR A e
LRI, T E | A 10KQ (L.

SN74LVC165A HA CMOS #ir N\ , Kb 75 AT s N34 Re 5% TAE , M@ &7 410F RP e L. %%

K N2 S ERY . BIN I ThFE DL S B ml S R B

HRWBMNIE SR | ES W AW 0 3557

8.2.1.3 MM A EM

AE YR LS T A e T R R . AR R T R Von IR TR, M BT HE S % B K B A e e .

B T = AR S AR F P B R o AR A TAFHE T Vo FUERTELE | )% H om i N L ADRE 3 = i HE LU

AJ BE AL T AH BOIRAS IHESe 3 QR 2N B B BB e — it |, RIS (AR STt A . 75 00 AT B2 5 B0 i o K 3457

W

A — 24 N B M RS 5 AN IEE AT CAIEEE | DLSRAS AN 1% OX Bh 5

A A R T AR R B 2R A . AN B L B REEE S Ve Bt

B RIS M INE R |, &S 4 55

8.2.2 [EH % W

1. 7E Veoe £ GND Z R In—/ LA RS, WHASRTEAYHE LR , A£HS LFEIE Vee M1 GND 5]
Wl A7 /g 4R R T oA R

2. WA IR AT < 50pF . XA RAEPERR S (HA2 , ARPE R, RSP RE . IX AT DB
SN74LVC165A [ — A2 NI AR AF HR AL IE 24 K/ A 2Rk S

3. i ORA 3 L PSR ER T (Voc/logmaxy) @ « X AT 1kt ZE0 R A A 18 i oK% i it . K28
CMOS AN BB LLMQ A s P ; i KT 2 B 5 H fe/ME

4. VR IIERG R ; SR, AT DME R RS CMOS 2775 Cpd -5 AL 25 TR+ 55 T RE A Py

H o
8.2.3 A2k
DATAzo  0x00 [oxt1| ox0 | | | | | | |
e
w MU
o WO 1T [ o o
& 8-2. S 718
8.3 HJRAHICH N

HLR T LA 22 03z 77351 v i 4 s /N R K HL R P R 00 1 2 1) AR Ao v
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FEJEZNIYIE] , IR A 1795 R R A0 L RT3 PR

G4 Ve B THIRLEH AN RIF RIS 8 A0 | LB IETh A THt. 4 F SN7ALVC165A , Zillfffi] 0.1 u F ki
B, BN RIS SR | A SRR, N 0.1 uF A1 F R A AR BT

8.4 fiJF
8.4.1 /75 R

R Z A 2 IE RSN, AN RS . EWZHIT , R Z ST ThREET 7> ThsE ; 11
e, BAEA=MA ST ST 4 DT 3 AN BRI A S ARG S, sk
FSIEFAL (KR E SO IS 2 S EURE CIIHBRAEIRAS o B 2 48 S8R (K0 BT A A i N a0 004 22 ) e i N Pl s RNV 5
SCH I P H R BRI P  E  BAB IR R o AU T AT AR R A A N P2 A S R R T R A
fIThRE. W, MNIEREE] GND 50 Voo , BLW R D) HE A & e 7 (5 itk .

8.4.2 7y /G Hl
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 16T Vee
CLKCIT 2 15T CLK INH
ECT] 3 14T D
FCT 4 131 C
G5 12[1T1B
Avoid 90° o - ———
corners for —H ° Unused output I A Unused input
signal lines QuCI—7 left floating 10T SER tied to Voo
GND[CCIT] 8 9 TQu
& 8-3. KA PW 3}3&f) SN74LVC165A HIRBIFi 5
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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 ©)
@ )

SN74LVC165ABQBR Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LC165A
SN74LVC165ABQBR.A Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LC165A
SN74LVC165ADR Active Production SOIC (D) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC165A
SN74LVC165ADR.A Active Production SOIC (D) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC165A
SN74LVC165APWR Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LVC165
SN74LVC165APWR.A Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC165

@ 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.
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OTHER QUALIFIED VERSIONS OF SN74LVC165A :
o Automotive : SN74LVC165A-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—
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)

SN74LVC165ABQBR WQFN BQB 16 3000 180.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
SN74LVC165ADR SOIC D 16 3000 330.0 12.4 375 | 3.75 | 115 8.0 12.0 Q1
SN74LVC165ADR SOIC D 16 3000 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1

SN74LVC165APWR TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 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)
SN74LVC165ABQBR WQFN BOB 16 3000 210.0 185.0 35.0
SN74LVC165ADR SoIC D 16 3000 340.5 336.1 32.0
SN74LVC165ADR SoIC D 16 3000 353.0 353.0 32.0
SN74LVC165APWR TSSOP PW 16 3000 353.0 353.0 32.0
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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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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.
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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
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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.

INSTRUMENTS
www.ti.com



MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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