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5.4 #(CBAT 5153
. R . FAG A 2 1) v
Rolr—Y 1592 Hifr
Resa ReJc(top) ResB Y1 Y8 Reuc(pot)
PW (TSSOP) 16 141.8 74 87.1 22.3 86.6 - °C/W
DYY (SOT-23-THN) 16 196.3 117.4 122.9 22.3 122.7 - °C/W

(1) TERBIUERBOBGL I EDTEMIZOWTL, [HHERBLIWNIC Ry — P OBGHEREELT 7V r—ar /=S RLUTESYY,

5.5 BRI
B H X COBEREFFAN (FRIFLR D72 ERD)
TR 71 Vee 401250 B
/ME RERE BRAE
Von lon= -100pA 1.1V~3.6V Vee-0.2  Veg-0.01 Y
Vor lon= -4mA 1.65V 1.2 Vv
Vor lon= -8mA 2.3V 1.75 Vv
Von lon= -12mA 2.7V 2.2 Vv
Von lon= -12mA 3V 24 Vv
Von lon= -24mA 3V 2.2 v
VoL loL = 100pA 1.1V~3.6V 0.01 02| v
VoL lot = 4mA 1.2V 045 V
VoL loL = 8mA 1.5V 07| v
VoL loL = 12mA 1.65V 04| v
VoL loL = 24mA 3.6V 055 V
I Vi = Ve 7213 GND 3.6V 5 pA
loft V) 741 Vo = Ve oV £10| pA
lcc V| =Vge 7213 GND, 1o =0 3.6V 40| pA
Alge 1} ”f);\)/i\c ﬁ;i;@fg;ﬂ%ﬁv‘ COMPA 5 7v~36v 5000 pA
C V, = Ve 7413 GND 3.3V 4.9 pF
Co Vo = Vee 7213 GND 3.3V 6.3 pF
1.8V 12 pF
Crp f= 10MHz 2.5V 15 pF
3.3V 17 pF
56 914 X%
H H 225 COHERB IR EEELPA N (FRICELIBRD7RWERD)
-40°C~
IRGA—H 5] P Vee 125°C BART
B®h &R
m E
1.2V £ 0.1V 59
1.5V  0.15V 64
foiock v 2 JE WK 1.8V  0.15V 64 MHz
2.5V 1 0.2V 100
3.3V £ 0.3V 104
tw SOLANE SH/LD Low 1.2V £ 0.1V 6.9 ns
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5.6 ¥4 IR (ki)
H 225 COHELERN IR BERIPH PN (FFIZFLIR D72 RD)
-40°C~
IRGA—H A B3 Vee 125°C ==¥)vA
-2 FN
B fE

tw a2 CLK 73 High $£721% Low 1.2V +0.1V 7 ns
tsu Sl CLK 1 ®#ijo> SH/LD 73 High 1.2V £0.1V 16.5 ns
tsu Ty Ty T CLK 1 ®#fi> SER 1.2V + 0.1V 10.1 ns
tsu T 7 CLK 1 ™™ CLK INH 7% Low 1.2V £0.1V 1 ns
tsu Ty Ty T CLK T o> CLK INH 73 High 1.2V £ 0.1V 1 ns
tsu Ty b7y TR SH/LD | XviinF—4 1.2V 0.1V 10 ns
tsu Ty Ty T CLK1 DT —% 1.2V £0.1V 10 ns
ty AR LR CLK1 Xv#%?D SER 5 —%# 1.2V £0.1V 0.4 ns
ty /LR IR SH/LD | kY#? PAR ¥ —% 1.2V £0.1V 1.8 ns
ty R— VRIS CLK 1 ®#® SH/LD High 1.2V £0.1V 0 ns
ty AR— LRI CLK 1 ®#%® CLK INH High 1.2V £ 0.1V 04 ns
ty AN ch| CLK 1 #DF —4 1.2V £0.1V 1 ns
tw YL AN SH/LD Low 1.5V +0.15V 6.9 ns
tw SOLANE CLK 7% High %7213 Low 1.5V +0.15V 7 ns
tsu By Ty T CLK 1 ?®#fjo> SH/LD 73 High 1.5V £0.15V 10 ns
tsu Ty Ty T CLK T o#ijd SER 1.5V £ 0.15V 10.1 ns
tsu Ty by TR CLK T ®ffio> CLK INH 2% Low 1.5V +0.15V 1 ns
tsu b7y 7 CLK 1 o> CLK INH 7% High 1.5V £ 0.15V 1 ns
tsu Yo kT o T SH/LD | LviinT—x 1.5V +0.15V 10 ns
tsu Ty Ty T CLKT ORiDT —% 1.5V £ 0.15V 10 ns
ty AR LR B CLKT Xv#%® SER ¥ —% 1.5V £0.15V 1.2 ns
ty AR— LRI SH/LD | JY#® PAR 7 —% 1.5V £0.15V 1.9 ns
ty AR LR S CLK 1 ®#%® SHI/LD High 1.5V +0.15V 1 ns
ty R— LR RS CLK T ®#® CLK INH High 1.5V £ 0.15V 0.6 ns
ty AR— LR S CLK 1 #DF —4 1.5V £ 0.15V 0.5 ns
tw SOLANE SH/LD Low 1.8V £0.15V 6.9 ns
tw YL AR, CLK 73 High £7-1% Low 1.8V £ 0.15V 7 ns
tsu Ty Ty T CLK 1 ®#fie> SHILD #3 High 1.8V +0.15V 8 ns
tsu S CLK 1 oo SER 1.8V £ 0.15V 10.1 ns
tsu Ty Ty T CLK T 7™ CLK INH 7% Low 1.8V +0.15V 1 ns
tsu Ty CLK 1 > CLK INH %3 High 1.8V £0.15V 1 ns
tsu b7 o 7 R SH/LD | XY#iinTF —%4 1.8V £0.15V 10 ns
tsu o b7y TR CLK T #liOF —% 1.8V £0.15V 8 ns
ty AR— LR I CLKT X% ™ SER ¥ —% 1.8V £0.15V 0.2 ns
ty AR LR SH/LD | XY#%» PAR 57 —% 1.8V £0.15V 0.8 ns
ty AR— LRI CLK 1 ®% @ SH/LD High 1.8V +0.15V 0 ns
ty R— LR IR CLK 1 ®#%® CLK INH High 1.8V £0.15V 0.3 ns
ty AR— LRI CLK 1 #DF —4 1.8V +0.15V 1 ns
tw UL ATE SH/LD Low 2.5V 0.2V 54 ns
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5.6 14 I U (FiX)
H 225 COHELEE FIREEFPAN (FriZRLiR D72\ BRY)
-40°C~
IRGA—H B Feft Vee 125 ELAT
b /N SN
B fE
tw 23V A CLK 75 High F7-i% Low 2.5V +0.2V 45 ns
tsu Ty Ry TR CLK T ®®i?> SH/LD 7% High 2.5V 0.2V 4.5 ns
tsu Ty Ry TR CLK T ®fiid» SER 25V+0.2v 5.9 ns
tsu Ty Ty T CLK T ol CLK INH 23 Low 2.5V 0.2V 1 ns
tsu Ty Ry TR CLK T ®fii®> CLK INH 23 High 25V0.2v 1 ns
tsu Ty Ty TR SH/LD | JW#inT —%4 2.5V 0.2V 6.9 ns
tsu Ty Ry TR CLK T RiiDT —% 25V+0.2v 45 ns
ty AR— VR CLKT Xbtko SER 7—%# 25V+0.2v 0.5 ns
ty R— L RIFR SHILD | XW#® PAR ¥ —% 2.5V +0.2V 0 ns
ty AR— VR CLK 1 @™ SHI/LD High 25V+0.2v 0.1 ns
ty AL RHEH] CLK T ®#® CLK INH High 2.5V 0.2V 0.3 ns
ty AR— VR CLKT #%D7—% 25V+0.2v 1.5 ns
tw 7OV AT SH/LD Low 3.3V +0.3V 43 ns
tw 7V ARE CLK 7% High %7zi% Low 3.3V+0.3V 43 ns
tsu By Ty CLK T ®Ri?> SH/LD 73 High 3.3V+0.3V 3.5 ns
tsu Ty Ry TR CLK T ofii> SER 3.3V+0.3V 4 ns
tsu By Ty TR CLK 1 @™ CLK INH 7% Low 3.3V+0.3V 1 ns
tsu Ty Ry TR CLK T ®fiie> CLK INH 23 High 3.3V+0.3V 1 ns
tsu Ty kT 7R SHID | kvdiinT—% 3.3V+0.3V 5.3 ns
tsu Ty Ty TR CLK T HiD7—% 3.3V+0.3V 29 ns
ty R/ CLKT Xbtd SER 7—%# 3.3V+0.3V 0.5 ns
ty AR— VR SH/LD | JY#® PAR 7 —% 3.3V+0.3V 0 ns
ty AR— VR CLK 1 ™% SH/LD High 3.3V+0.3V 0.2 ns
ty R—/LR IR CLK T ®#® CLK INH High 3.3V 0.3V 0.5 ns
ty R/ CLKT #%DF—% 3.3V+0.3V 1.5 ns
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VCC

SH/LD

CLK
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SHIFT

SHIFT

STARTUP! LOAD

C, E, G held LOW

A,
B

, D, F held HIGH

»UR

-~
~
-

B 51.44
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57 R4 v F Uk
B AT COBER RN (FFCRRBROROIRY), 137 2—2RIEFHR ) SR
-40°C~125°C
T4 B8 (A1) R (1) AR Vee B R B
B E A

CLK F721X CLKINH [Qp F721X Q ¢ C. =15pF 1.2V 0.1V 1 154 276| ns

H Qy F21X Qy C. = 15pF 1.2V 0.1V 1 17 36.3| ns

SHILD Qy 721 Qy C_ = 15pF 1.2V 0.1V 1 212 402| ns

CLK 7712 CLKINH |Qq £721Z Q C, = 30pF 1.2V 0.1V 1 16.3 27.6| ns

H Qy ¥k Qy Cy = 30pF 1.2V £ 0.1V 1 17.7 36.3| ns

SH/LD Qy ik Qy C_ = 30pF 1.2V £ 0.1V 1 222 40.2| ns

CLK E7-1Z CLKINH |Qq 7212 Q C, = 50pF 1.2V 0.1V 1 175 32.8| ns

H Qu F-ix Qy Cy = 50pF 1.2V 0.1V 1 188 385| ns

SH/LD Qy 71k Q4 C, = 50pF 12V £0.1V 1 235 454| ns

CLK 771X CLKINH |Qq ¥721Z Q C, = 15pF 1.5V £0.15V 1 86 276| ns

H Qy ¥ Qy CL = 15pF 1.5V £ 0.15V 1 97 363| ns

SH/LD Qy ¥k Qy C_ = 15pF 1.5V +0.15V 1 117 40.2| ns

CLK 721 CLK INH |Qy $7213 Q 4 C_ = 30pF 1.5V £ 0.15V 1 92 27.6| ns

H Qy £21E Qy C_ = 30pF 1.5V £ 0.15V 1 102 36.3| ns

SH/LD Qu 21X Qy C_ = 30pF 1.5V £ 0.15V 1 123 40.2| ns

CLK F7-1Z CLKINH |Qq 7212 Q C, = 50pF 1.5V £ 0.15V 1 99 328| ns

H Qy F21X Qy C_ = 50pF 1.5V £ 0.15V 1 109 415| ns

SH/LD Qy 213 Qy C, = 50pF 1.5V £ 0.15V 1 13 454| ns

CLK 7213 CLKINH |Qy £7213 Q C_ = 15pF 1.8V £ 0.15V 1 6.7 276| ns

H Qy F21E Qy C, = 15pF 1.8V £ 0.15V 1 76 36.3| ns

SH/LD Qy ik Qy C_ = 15pF 1.8V +0.15V 1 92 402| ns

CLK F7-1Z CLKINH |Qy 7212 Q C, = 30pF 1.8V +£0.15V 1 6.8 27.6| ns

H Qy i Qy C_ = 30pF 1.8V +0.15V 1 76 36.3| ns

SH/LD QuE-iZQy C_ = 30pF 1.8V £ 0.15V 1 9 402| ns

CLK 771X CLKINH |Qq ¥721Z Q C, = 50pF 1.8V £0.15V 1 8 328| ns

H Qy ¥k Qy C_ = 50pF 1.8V £ 0.15V 1 88 415| ns

SH/LD Qy i Qy C_ = 50pF 1.8V +0.15V 1 104 454| ns

CLK %7213 CLKINH |Qy £7213 Qy C,. =15pF 2.5V +0.2v 1 45 16| ns

H Qy F-1E Qy C_ = 15pF 2.5V £0.2V 1 51 21| ns

SH/LD Qy 213X Qy C_=15pF 2.5V +0.2v 1 6.1 23.8| ns

CLK %7213 CLK INH |Qy £7-13 Q Cy = 30pF 2.5V £ 0.2V 1 45 16| ns

H Qu F-iXQy Cy = 30pF 2.5V 0.2V 1 5 21| ns

SH/LD Qu 13 Qy C, = 30pF 2.5V +0.2v 1 5.9 23.8| ns

CLK 7213 CLKINH |Qy £7213 Q C, =50pF 2.5V 0.2V 1 5.5 20| ns

H Qy i Qy Cy = 50pF 2.5V £ 0.2V 1 61 25| ns

SHILD Qn F21EQy C, = 50pF 2.5V 0.2V 1 74 27.7| ns

CLK F7-1Z CLKINH |Qy 7212 Q C, =15pF 3.3V +0.3V 1 36 11.2| ns

H Qu F-iQy CL = 15pF 3.3V £ 0.3V 1 41 145| ns
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5.7 A4 v F U V1 (feX)
B BRI COBEREFIFAN (FRIGBRORNERY), [T A—XHEEH ] SR
-40°C~125°C
INTA—K B (7\73) = (Hjj]) ﬁﬁ@% Vce B RE BA %.fii
E & fE
SH/LD Qy F72iE Q H C_=15pF 3.3V 0.3V 1 48 16.6| ns
CLK 721X CLK INH |Qy F721% Q H C_ = 30pF 3.3V +0.3V 1 39 11.2| ns
H Qp X Q H C_ = 30pF 3.3V 0.3V 1 44 145| ns
tpd SH/LD Qy F-12Qy C_ = 30pF 3.3V +0.3V 1 51 16.6| ns
CLK 7213 CLK INH |Qp F721% Q H C_ = 50pF 3.3V 0.3V 1 42 145| ns
H Qy 213X Qy C_ = 50pF 3.3V 0.3V 1 46 17.8| ns
SH/LD Qp X Q H C_ = 50pF 3.3v+0.3V 1 53 19.9| ns
5.8 / 4 Xt
VCC =3.3V, CL =50pF, TA=25°C
ISGA—H B B/IME REKME BRAME | L
Voup /A X1 BRBIEE Voo 08 Vv
VoL &AM, /BRI Vo, -0.8 0.3 \Y
VoHv) 1K IAXHTT ., e/ NI EEE Vou 2.2 3.3 \%
VIH(D) High L~ULEI AT EE 2.0 Vv
VIL(D) Low L~V @) A ) EE 0.8 \
5.9 KR
Ta = 25°C (FFIZFRIR D72 RD)
60 800
— 18V — 33V
54 — 25V 720 — 50V
_. 48 . 640
k] 3
= 42 = 560
g 36 AN g 480
S 30 II \\ Q. 400
g £ g 320 |
@ / X @ |
§ 18 / \C 240 /
< 12 N\ = 160 | N
0 L/ 0 I ~ —]
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. ANEBEICHT HEEER. 1.8V BLU 2.5V ER 5-3. ANBREICT ZERER. 3.3VEBLU 5.0V ER
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5.9 AR (Fex)

T = 25°C (KT RO FRY)

80 5 =
— 25°C I e e e A
70| — 125°C 45 —d
— -40°C
60 /J 4
. 50 \/\/ 3.5
z —
< 40 I~ 31 3 ——
[6) |~ 3 N
= 30 \/"A'/\/ L—1 = )5 I e
| . —
20 2 I — — 18V
10 — —— 7 —_ gg&
o ~ — 50V
1
05 1 15 2 25 VCS(V) 35 45 5 55 0 25 -5 7.5 -10 -125 15 -17.5 20 -225 -25
& lon (MA)
X 5-4. EBRE; oy (D): . s e I
B 54 RRARLARBE LORE 5-5. High HRIEIC 51 3 A EE LB & DB
0.55 5 ‘
0.5 4.95
: 49
0.45 / 485
0.4 438
0.35 -~ 475
— L~ < 47
> <
e 03 ; 7 465
2 0.25 . > 46
0.2 / ~ 4.55
7| 4.5
0.15 7 — 18V 4.45
d - _40°
0.1 — 25V — -40°C
A — 33V 4.4 — 25°C
0.05 50V 435 — 125°C
0 43
0 25 5 75 10 125 15 175 20 225 25 -26 -225 -20 -17.5 -15 -125 10 -75 5 -25 0
loL (MA) lon (MA)
5-6. Low REE(C (3B IWHEE & Eift & D% 5-7. High IREBIC BT B A ERE L ERE DBER, 5V ER
0.5 3.3
3.25 ! ~
0.45 32 %
0.4 3.15
3.1
0.35 3.05
3
s 08 S 295
‘g 0.25 T 29
> = 285
0.2 28
0.15 2.75
2.7
0.1 / — -40°C 2.65 — -40°C
0.05 — 25°C 2.6 — 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)
5-8. Low REEICH T HHAEELEREOBRK, 5VER 5-9. High KKBICH (T S HHWBELBHREOBMFR, 3.3V ER
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5.9 AR (Fex)

T = 25°C (KT RO FRY)

0.6 25
0.55 245
0.5 24
0.45 2.35
0.4 23
< 035 < 225
< 03 T 22
O [e]
> 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)
5-10. Low REEICHIT D HHBELBHR E DOBBER. 3.3V ER 5-11. High RREEICH 17 B A BE L Bift & DB, 2.5V BR
0.4 1.8
I 1.775
0.35 1.75 7
1.725
0.3 / 1.7
1,675
0.25 1.65
S S 1625
‘g 0.2 % 16
= S 1575
0.15 1.55
1.525
0.1 15
/ — -40°C 1.475 — -40°C
0.05 7 — 25°C 145 — 25°C
— 125°C 1.425 — 125°C
0 14
0 2 4 6 8 10 12 14 16 -8 7 6 5 -4 3 -2 -1
loL (MA) lon (MA)
5-12. Low REEICH T HAEBE L EBHR & OBR. 2.5V ER 5-13. High REEICH (TS HAEE L EREORR, 1.8V ER

0.28

0.26

0.24

0.22

0.2
0.18

0.16

0.14

VoL (V)

0.12

0.1

0.08

— -40°C

0.06
0.04 /
0.02 pZ

— 25°C

[ [
0

— 125°C

0.5 15 25

5-14. Low REEICE T HHAHBE L BREDOBE. 1.8V EER

3.5 4.5 55 6.5 75
loL (MA)
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6 /85 A — & AIEFR

T ORITRSHITIE ERH OB EAEEITERLEL 2, T XTOAT VAL, L FOR LR >V = xL
— 22k oTfaEnE T, PRR £ 1MHz, Zg = 50Q. t; £ 2.5ns,

I ATD fopax 1E ATIT 2= 4 ATV 50% DEEOREE T,
HONZEBNZHE S L, JIET DN AN 1 BERLET,

Vee V, RL cL AV
1.2V +0.1V Vecl2 2kQ 15pF 0.1V
1.5V £0.12V Vecl2 2kQ 15pF 0.1V
1.8V £ 0.15V Vecl2 1kQ 30pF 0.15V
2.5V 0.2V Vecl2 500Q 30pF 0.15V
2.7V 1.5V 5000 50pF 0.3V
3.3V +0.3V 1.5V 5000 50pF 0.3V

Test
Point

L .
| | Veo
From Output oV

Under Test e —
o B 6-2. BEEF. /NIVRIE

(1) CL ICid 7 n—7 L7 ANE RO R R EG TN ET,

K 6-1. v aZIBhDi=HDarmEg

Ve — —_—— = Vee
Clock
Input /‘/ Vi Input f.—L
ov
1 | 1

R

ta 't
| | Vee
Data y y Output
Input X/' X/‘ Waveform 1
oV
6-3. BEEEH. £y b7 v TREAEIVHR—IL R
&
Output ! o o b
Waveform 2 50% 50%
— — — Vo
(1) tPLH L tPHL DRENT N tpd IZFEH{ LT,
E 6-4. BERF, GHGEIE
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90% 9% Voo
Input | |
10% | | 10% oV
S B
90% go%  — Vou
Output | |
10% 10%
I I Vo

it I e et S o T o
(Mt &t DRENFP  ITHYLET,
6-5. BERTE. ANWBLUENOEBERE

Vorey, VoLpy— ——
Quiet
Output

Vorw)
DT XTOH D ZRIFHIAA T 7 U TRES V- A A1,
K 6-6. BEREN. /A4X
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7 SHHARREA
71 HIE

SN74LVC165A-Q1 7/ 3AAlL, Z7avF L/ SNAHLIIT L (Qu) T =547 0% 8 Evh SFLL a—k v
Th LURZTT, KEA~DRTLNV AT T 7 EAZ, 78 [ m—FR (SHILD) AJ1% Low LU 2359 bshs
8 SOMBIDEHET —4 (A~H) ANk ->TIFbivET, SN74LVC165A-Q1 T /31 A1, Z7ry 741k (CLK INH)

FERELARMIS YT L (Q y) HAUB A TWET,

vy 713, SHILD 23 High 1245584, CLK INH 75 Low (2SN TWARIC, 2y (CLK) A28 Low 715
High (CiE& 452 TfThbhEd, CLK & CLK INH OFEREIZAIH AT HETJ~, CLK %% Low T, CLK INH 7% Low 75
High 1B L Th 7y 793 Tbh a7, CLK 73 High DD, CLK INH % High L~LIC 8 95 LB A
WET, SHILD 78 High I FrSN5E, /851 )L m—REAk IS ET, SHILD 75 Low D], LY AZ~D/SFLIL A

J71%. CLK, CLK INH, SER AJJDL~JUZ AR/ HE T,

SN74LVC165A-Q1 (Z, /A XMtz 1) LS ARE TEBTDANE ZHET D720 §_TOANITT 23y N
T IR AL TOET,

72#ETOYIR

CLKINH C

:>_

1
AN A

~——

——

CLK |:|%

5 Additional
Shift Register
Stages

o w

Ol O 3

SH/LD

SER —

CLKINH —

CLK —

VY

C D E F G H
I I I |
5 Additional
Shift Register
Stages
S R
e o o — D Q
Q

|

[ 7-1. SN74LVC165A-Q1 DREE (IERE)
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7.3 HRESKEA

7.3.1 &S/ CMOS 7w 2 TS

DT SARNL, EH{EEI T2 CMOS 7y a7 VI I BNES IV COVET, DML SV HREIL, 7S AN FIER
DEFRELIBEINY —ATEDLIEERLET, ZOT A ADEREIRE1IZXY | AR IS EmEH Ty OB AR ShD
BRDHHTD VX T ETeDIC B EAR OSEEBETHLERHVET, IHIZ, ZOT SAADMNIE, 7
ARG T DT Lo <HERF CEH LA RICREREIRARE) CEE T, EIRICEDBEEP LT 2720, T/SAADH
B EFIR T HZENEETT, [Hkt i REH ) CERIN TNDLERBI I ZOBWIHI FRA H IZIESFL T<IES 0,

FEHDT v 27V CMOS 713, REBOFEICL TBMERHVET,
7.3.2CMOS =2 3v M PUSAA

ZDOTNRAAZNE, v aivh N T—% 77 F v I CED AN B EHEIN TOET, ZTNOD ANTIEA L E—F A TH
0, MERMEE RIORENTOD ANFERBLINCEEBE SN, ANPLT T RETOEPLEL T, BHFITET
JALEIVET, S T ORI, T e KIER NOREN TODIRR AN BIEL, BRI IORENTND
RKRAN)—7ERPOA—LOEH] (R=V + 1) ZEALCEHELET,

vaivh NIH AT =% T 7F ¥ DeAT I AL, IERMEE 12O AV TERSINDTZD, ZOT A A K-
I Z/AZXDZN AN DI EDFEH 1B TOET, ATNTEERE CMOS A1 L0350 TR CTHRE CE £
D, REHDO AN 2O T 52 BEIOLET, ANEAREDOER(E 5 LILIBE 58 7 M 20 EIY7eE
TREENEINLET, v a3vbh NUHADOFEMIZ OV TR, [V =23y b NIFIZHOWTIES LTSN,

7335y FOaryo

ZOTRARZE, Ty T imBEEAHNESIN TOET, FyTF BT —RIZ D XA 7 9T D XA 707 7uy
TREENTOET D, FIMEATVEL THERET 2T X TCoOMmBE RN E ENTOET,

TNAADERNA L DEE £ Ty F ORBIIAH T, A= 7y T ROXETyF L, 774V MREBIZHY EE
Ao

# 7 F i BRRIEE O H P IRRI, THELEBI RS ) RICBUE SN EBIREEFIHN TT A RICEA S T0D
IRV, LZELIZREE R ET,

7.3.4 BER B9/ YT — 0 2 (log)

ZDOTFTRAAZNE, EIRE D OV IR SN TWALEEICT R TOM N ET 4t —7 T BRI EH SN OO E
T T 4= TR o TNAEX T, FIINESNA AN EBIFICER . HINTERD Y — AL 7D EHLBITWVEY
ho B DOV —7EIRO BT, TBRMENE RO log HEERIC > TEFRSNE T,

7.3.5 ZECMOS A

ZOT AR, FEAE CMOS A EFH SN TWET, HE%E CMOS ANTEA L E—F U ATHY, BE T B
FFPEH RSN TWDB AN B EETH O L TET U bENE T, UV—AF F—Z2OEFUIL. THa i KEK | ITRS
NTWBERANEBEEL, ELKBEE RSN TR R AN =2 EHR»SA—20ER] (R=V + 1) 2 AL
HEhE7,

FEYE CMOS AJJ Tl MHESREIES AT 1 RO AT ERRFH £33 — P CERSNDIDC, Ay 7 KEF TA
NEFEWRICERISELLENDVET, ZOMRET-IRNE HEE ) DNBRNZRY | FBIROJRIK &5 v HerE
WHVES, FEMIZOWTIE, MR EZIT7n—T 427 CMOS A D58 a2 L TTZ30,

FERIE, % CMOS A&7 —T7 4 7 DERITLRNTIZS W, KO AL, Voo £721E GND IZ#& 0 S
BOUBENROVET, VAT LPNADNEH T 7747 BB L TODRTITRWGE | AT DR AN ET 7747 18]
L CWVRWEEITH IR AN EIEZ B2 DT TAT T EZTNE T ARG BN CEET, HHUEITER O
KITIREDET 25, 10kQ OI|PLHEREL £, @FE I TT X TOEMFERZLET,
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7.3.6 Dz yZTN 7520

ZOT AR, DIeklb 1 DD =V DT 2y BTNV TTU IR EENTOET , ZOMREEZIERL TWD 3o
—VIZOWTUE, T —F Y =D —=VICH D iR | B/ ar 2B MU TS0,

Package Package

Solder
Wettable Flank Lead Standard Lead

7-2. ¥ARIFERDOV Y ITIV 7520 QFN /ISy T —2 L% QFN /Ny 7 — 2 OISR E R

VBTN TZ00E, CERAT RO DR EEGE T DD, BB A (AOI) 12X QFN /Ry —
COMBNEGIZVET, Vo XTIV 770 70F, X 7-2 (ORI IHNC, HEEHOERMEEBINT 572912, T4
TV L EF B0 CEET, 2, AR 74y MR SRIHER T A2DITEIML B ET, sEC OV TR, A =%
JVZEET & ELIZE,

7.3.7 2527 14— Fig&

7-3 1 RT I, ZOTFARAANDOHAITIZIEERADOM T DI BAFT—RBHY  ZOT /8L A~D AT
BDIT T BAT—RDOBBHIET,

b=
Dt i RERS | RITHES N TV DB R DBEIL, TSR E L B2 D ATREM DDV ET, A&
HADIZ TERDEMRZNATL Th, AEH N OEEEREBADIENHVET,

Input

B7-3. BANERAICHT S50 T Y4F— ROBETHEE
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7.4 TNA ZADWEET— R
SN74LVC165A-Q1 OEREET—R%, £ 7-1 BL W £ 7-2 ITRLET,

R71.BFE— KK
AN
e
SH/LD CLK CLK INH
L X X S
H H AL
H X H Ll
H L 1 DANS)
H 7 L AN

(1) H=High &EL~L L=Low EFEL~L X=RhF7 T =
Low 7>5 High ~0Di&ER

(2)  STLL E—R: AN A~H OIS NTIL UASCHE AT E
EE

()  TIMENELTAZOAREIL, VT T Quicy 7R LET,
SER OF — X IFMIDL P AKX T RENET,

* 7-2. AR
NEL-O=A (1) (2) HAG)
A—G H Q Q
X L L H
X H H L

(1) WEBLTYRZEZ, TAAARHOT TN LURZERLET, Zhb
DB, RTVIVAIDLT —Hea—R3250, YUTIVATNST
—HEEETAIETRESNET,

(2) H=High BFL L, L=Low BEBEL~L X=KN 47T

(3) H=High |ZBREh, L = Low (ZBEE)
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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 ©)
@ )

SN74LVC165ADRQ1 Active Production SOIC (D) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC165AQ
SN74LVC165ADRQ1.A Active Production SOIC (D) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC165AQ
SN74LVC165APWRQ1 Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC165Q

SN74LVC165APWRQ1.A Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC165Q
SN74LVC165AWBQBRQ1 Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LC165Q
SN74LVC165AWBQBRQ1.A Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LC165Q

@ 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.

Addendum-Page 1


https://www.ti.com/product/SN74LVC165A-Q1/part-details/SN74LVC165ADRQ1
https://www.ti.com/product/SN74LVC165A-Q1/part-details/SN74LVC165AWBQBRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

23-May-2025

OTHER QUALIFIED VERSIONS OF SN74LVC165A-Q1 :

o Catalog : SN74LVC165A

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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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
St N Il )
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)
SN74LVC165ADRQ1 SolIC D 16 3000 330.0 12.4 375 | 375 | 1.15 | 8.0 12.0 Q1
SN74LVC165APWRQ1 | TSSOP PW 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74LVC165AWBQBRQ1{ WQFN BQB 16 3000 180.0 12.4 2.8 3.8 1.2 4.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 30-Mar-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LVC165ADRQ1 SoIC D 16 3000 340.5 336.1 32.0
SN74LVC165APWRQ1 TSSOP PW 16 3000 353.0 353.0 32.0

SN74LVC165AWBQBRQ1 WQFN BQB 16 3000 210.0 185.0 35.0
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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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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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www.ti.com/lit/slua271
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EXAMPLE STENCIL DESIGN
BOB0016B WQFN - 0.8 mm max height

INDSTNAME

16X (0.6) —

16X (0.25)
F

METAL TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

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

4226135/A 08/2020

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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