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B/ME BRIE - 17a

Vee TR D 0.5 6.5 \Y

Vi T GPHR) 0.5 6.5 \Y

Vo Hi 7 BB I i pH (2) 05 Vec+05 V

Ik AN T E Vi<0V -50 mA

lok WHrs 7 E Vo <0V 50 mA

lo HLGE Y )RR +50 mA

lo Ve 7213 GND %425 /) it +100 mA

Ty BEA IR -85 150 °C

Tstg PR E -65 150 °C

Ptot T2 5 ) 4) 500 mw
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Vec=1.8V 2
Vec =23V -8
loH High L~ H /8 mA
Veg =27V 12
Vec =3V -24
Vec=1.8V 4
Vec =23V 8
loL Low L~ )it mA
Vec =27V 12
Vec =3V 24
At/Av ATTBEBONL S RS EIETD F0L— 10 ns/V
Ta H B 28K COBERE -40 125 °C
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5.4 (BT 515
. R . FAG A 2 1) e
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 BAE
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 94 X%
H H 225 COHERB IR EEELPA N (FRICELIBRD7RWERD)
-40°C~
IRGA—H 5] B3 Vee 125°C BART
Bh BKR
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 Bl B3 Vee 125°C ==¥)vA
BN BR
' E

tw a2 CLK 73 High $£721% Low 1.2V +0.1V 7 ns
tsu o Ty CLK T ®#fio> SH/LD 73 High 1.2V 0.1V 16.5 ns
tsu A CLKT o#i® SER 1.2V £0.1V 10.1 ns
tsu T 7 CLK T ®Hi® CLK INH %% Low 1.2V £0.1V 1 ns
tsu A CLK T ®#j> CLK INH 2% High 1.2V £0.1V 1 ns
tsu Ty b7y TR SHAD | XvaioF—%# 1.2V 0.1V 10 ns
tsu A CLKT ORiDT —4# 1.2V £0.1V 10 ns
ty AR— LR CLKT XY#® SER 57— 1.2V £0.1V 0.4 ns
ty R— /LR IR SH/LD | kY#? PAR ¥ —% 1.2V £0.1V 1.8 ns
ty AR— LR BERE CLK T »#%® SHILD High 1.2V £0.1V 0 ns
ty AR— LR CLK T ®# CLK INH High 1.2V £0.1V 04 ns
ty AR— LR CLK T #0DF—% 1.2V £0.1V 1 ns
tyy SOV AR SH/LD Low 1.5V £0.15V 6.9 ns
tyy SOLANE CLK 7% High %7213 Low 1.5V £0.15V 7 ns
tsu o b7y TR CLK T ™Ffio> SH/LD 75 High 1.5V £0.15V 10 ns
tsu A 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 T ®™#j™> CLK INH 23 High 1.5V £0.15V 1 ns
tsu Yo N7 o7 R SHILD | kv#inF—# 1.5V £0.15V 10 ns
tsu b7y 7 R CLKT ORiDT —% 1.5V £0.15V 10 ns
ty AR— LR CLKT Xv#%® SER ¥ —% 1.5V £0.15V 1.2 ns
ty AR— LRI SHID | JY#® PAR 7 —% 1.5V £0.15V 1.9 ns
ty AR— LR CLK T ®™#® SHILD High 1.5V £0.15V 1 ns
ty AR— LR R CLK T ®™#® CLK INH High 1.5V £0.15V 0.6 ns
ty AR— LR CLKT %07 —% 1.5V £ 0.15V 0.5 ns
tyy SOLANE SH/LD Low 1.8V £ 0.15V 6.9 ns
tyy SOVARE CLK 75 High %7213 Low 1.8V £0.15V 7 ns
tsu A CLK T ®ffio> SH/LD 75 High 1.8V £0.15V 8 ns
tsu Ty CLK T »#i®d SER 1.8V £0.15V 10.1 ns
tsu A CLK T ®#ij™> CLK INH 7% Low 1.8V £0.15V 1 ns
tsu Ty CLK T ®™Hi™ CLK INH %3 High 1.8V £0.15V 1 ns
tsu Ty Ty T 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 B CLKT X% ™ SER ¥ —% 1.8V £0.15V 0.2 ns
ty AR— LR SHILD | XW#® PAR ¥ —% 1.8V £0.15V 0.8 ns
ty AR— LR CLK T »# @ SHILD High 1.8V £0.15V 0 ns
ty AR— LR BERE CLK T ?™#® CLK INH High 1.8V £0.15V 0.3 ns
ty AR— LR CLKT %07 —% 1.8V £0.15V 1 ns
tyy SOLANE SH/LD Low 2.5V 0.2V 54 ns

6 BN 57 1 — RN 2 (DI RB R GPE) 285
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5.6 ¥ 1 X U (cX)
H B Z2 5 COHELEBY IR EEFEIA N (FFISREIRD7ZRWOERD)
-40°C~
IRGRA—H B Fft Vee 125 =174
&N WK
B fE
tw 23V A CLK 75 High F7-i% Low 2.5V +0.2V 45 ns
tsu T 7y I HEH CLK 1 ®gii®> SH/LD 78 High 2.5V 0.2V 4.5 ns
tsu Ty Ry TR CLK T o@fijo> SER 25V+0.2v 5.9 ns
tsu Ty Ty T CLK T ®#ij® CLK INH 7% 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 g7 —% 25V+0.2v 4.5 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 T »#® SH/LD High 25V+0.2v 0.1 ns
ty AR— VR CLK T ®#® CLK INH High 2.5V 0.2V 0.3 ns
ty AR— VR CLK T #D7—% 25V+0.2v 1.5 ns
tw 73V ALE, SH/LD Low 3.3V +0.3V 4.3 ns
tw 7V ARE CLK 7% High %7zi% Low 3.3V+0.3V 43 ns
tsu By Ty CLK 1 ®gii®> 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 T @™ CLK INH 23 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 SHILD | kv#iioF—4 3.3V+0.3V 5.3 ns
tsu By Ty 7R CLK T HiD7—% 3.3V 0.3V 29 ns
ty AR— VR 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 AR— VR CLK T ®#® CLK INH High 3.3V +0.3V 0.5 ns
ty AR— VR R CLKT #D7—%# 3.3V+0.3V 1.5 ns
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VCC

SH/LD

CLK
SER

CLKINH

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
STA—4 B8 (A1) R (1) AR Vee B R B
B fE 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 RA v F IR (i)
H & COBMEREFEN (Rl ORWERY), [372—XRIEE ) 2R
-40°C~125°C
INTA—H 1B (7\73) b= (Hjj]) ﬁﬁ@% Vce BN RE BA %.fii
T #E &
SH/LD Qy i Qy C_ = 15pF 3.3V 0.3V 1 4.8 16.6| ns
CLK 721X CLK INH |Qy F721% Q H C_ = 30pF 3.3V 0.3V 1 39 11.2| ns
H Qu F-ix Qy Cy = 30pF 3.3V £ 0.3V 1 44 145| ns
- SH/LD Qy ¥y 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 F-12Qy C_ = 50pF 3.3V 0.3V 1 46 17.8| ns
SH/LD Qu 13 Qy C_ = 50pF 3.3V £ 0.3V 1 53 19.9| ns
5.8 /14 Xt5tE
VCC =3.3V, CL =50pF, TA=25°C
INTA—L A B/ MA RERME BRAME| BAL
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
Y Y
= 42 = 560
g 36 \ g 480
; 30 / \\ ‘; 400
g £ g 320 .
@ / AN @ |
3 18 / N 5 240 i
< 12 N\ = 160 | N
/ J
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. AWEREICHTZERER. 1.8V 8LU 2.5V ER 5-3. AWEREICHT Z2ERER. 3.3VELU50VER

10

BRHI T B 70— RS2 (DB B A) #%1E
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5.9 fARAIHE (Fex)

T = 25°C (KT RO FRY)

80 5 =
— 25°C I e e R A
70| — 125°C 45 —
— -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 LONE 5-5. High HRIEIC 51 3 A EE L B & DB
0.55 5 ‘
0.5 4.95
: 49
0.45 / 485
0.4 438
0.35 -~ 475
— S 47
s s
e 03 ; 7 465
2 0.25 . > 46
0.2 / ~ 4.55
7| 4.5
0.15 7 — 18V 4.45
v - _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 iKEBICE T B IH A EE 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
27
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 RIEICH T HHAEELEREOBRK, 5VER 5-9. High KKBICH (T S HHWBELBHREOBMFR, 3.3V ER
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5.9 fARAIHE (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 REEICH 1T D HHBELBHRE DOBBR. 3.3V ER 5-11. High RREEICH 1T 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 REICH T HAEEL EBHR & OBR,. 2.5V ER 5-13. High REEICH (TS HAEE L EREDORR, 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 REEICH T HHAHBE L BREDOBE. 1.8V EER

3.5 4.5 55 6.5 75
loL (MA)

12
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6 /85 A — & AIEFR

LUFORITRIHITIE, BIREOAAHBRAAERITIEIRLELZ, TN TO AT VAL, LUF O EZ RSV =)L

—Z |2k o TSN E 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 Vi R C_ AV
1.2V 0.1V Veel2 2kQ 15pF 0.1V
1.5V +0.12V Veel2 2kQ 15pF 0.1V
1.8V +£0.15V Vee/2 1kQ 30pF 0.15V
2.5V 0.2V Vee/2 500Q 30pF 0.15v
2.7V 1.5V 500Q 50pF 0.3V
3.3V +0.3V 1.5V 500Q 50pF 0.3V

Test
Point

From Output
Under Test

R

CLU) I

(1) CL 7 e —7 L F AMNEBO R BN G ENET,
K 6-1. v aZIBhDi=HDarmEg

Vee

Clock
Input /‘/ Vi
ov

Vee

tw 't
I I
Data y y
InPUt X/t X/t
oV

6-3. BERKE. £y b7 vy TRREASBIUKR—)IL RE

i}

[
| | Veo
Input XA X/x
oV

K 6-2. BEBER. /NIVAIE

Output
Waveform 1

Output ! !
Waveform 2 50% 50%

—— — Va
(1) tPLH L tPHL DORENFTN tpd IS LET,
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. ANWBLUEHOEBER

Vorey, VoLpy— ——
Quiet
Output

Vorw)
DT XTOH D ZRIFHIAA T 7 U TRES V- A A1,
K 6-6. BEREN. /4 X

14 BRHCET 77— R 2 (ZERSCEHOE DY) 255
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7 FFEHEREA
71 8E

SN74LVC165A T /3 A A%, ZuvF 7 ENbEUT IV (Qp) HAOCT —4%2 7815 8 vk AFL L m—K v 7k
LIRS T, BBEA~DRTL L AN T 78R, &7 [ m—F (SHILD) A 1% Low L~ UZT 5L H k&5 8 5
OIEBIDOEHET —2 (A~H) AJNZE>TIThivET, SN74LVC165A F /3 A A%, 7y 725 11 (CLK INH) H#RE & FH
VT (Q p) HIBIZ TOET,

Juyses 71, SHILD 75 High {54541, CLK INH 25 Low (2SI CUVBRIIC, 21w (CLK) A7 Low 735
High (2 %%ié_kf?fbﬂif CLK & CLK INH OBEREIFAH# FTHE T3, CLK 23 Low T, CLK INH 2% Low 75
High (&L ThH7ayd 70 Thisi- ., CLK 28 High D7, CLK INH % High L~UIZZ8 45 M B3
WET, SHILD 78 High IZf-FrSn5E, /851 )L m—R3Ak LS ET, SHILD 75 Low D], LYV AZ~D/SFLL A
7113, CLK, CLK INH, SER A 1DV~ U2 BE{R72< FIHETT,

7T28ETAY IR
A B C D E F G H
| | I I I |
SHID | >Yo—— o >—— ¢ ¢ > — e} ——------—-—-
5 Additional
Shift Register
Stages
S R S R S R |> Qu
SER—/ D Q DQF e e e [|—4D Q
Q
J 6H
CLK INH —

CLK —

B 7-1. SN74LVC165A DRIER (1IEEREE)

7.3 BEERRBA
7.3.1 F#&L S 15 CMOS v =2 TS
DT NARZIL, EHifbSi7z CMOS 7//n7zvu“jjj7bxw;ﬁzémm\ia“ [ eV FHEEIL . T 3 A3l RE
BIEL LV IBIRNY —ATEAZLERLET, ZOT /A AOBREEESIZLY, BAMIC ﬁi/miéﬁ}zéné%
/a\ﬁ%éf:&)\ VX T a ST E AR OFM 2 ZEETHOLENHVET, BT, ZOT A AOHNIE. T

NAZZRE T DT LR CEL L, BICRERE R A RE) TEET, ERICIDBEEL T 5720 T A ADH
NENERIRTDIENEBETY, TR KER ] TERSITODERII B L OBHIERZ & AL TEEw,

KEHDOT v 270 CMOS 113, REFEOFFIZL TEIMERHVET,
7.32>vyFOCyvy

ZDOT NARZE, Ty T BRI AW SIL TOVET, 7y FEIEIZIE—RIC D #A47 FvF L D XA 7y 7ay
TREFENTOET N, FHEEEATVEL TERET 2T X CORBERIENEFILTWOET,

T NRAADERNA L DEX KTy F OIREIIRH T, AZ— T v RO & T T I21E, T 7+ /VNREIZHY FH
A/o

BTy T amBRIEEE o ORI, THEREIE Sk ) RICHE SN BIREEHFAN TT A RCE N PRSI TS
PR 2 E LT R RE %f%foiﬁ‘
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7.3.3 BBRHY/ YT — 5D 2 (log)

ZOTNARAZIL, BIRE D OV ITRFFENLT0DHEX] ?‘J\‘T@ A ZET 1 2—7 M DR NHBEH ST E
T, TA4E—7 M focoﬂ\é&é'r i FimEns AEEICERRL, BAHRERDOY —RE 70 EBLLHITWVER
Ao BHTIOV— 7 EFRORIX KRR R D o AARIZ LS TERSIVET,

7.3.4 £Z22CMOS A

ZOTAARIZIL, HEHE CMOS ARSI TOET, i CMOS A TS AL B —X A THY | il 1L Bxih)
#ﬁﬁ:ﬁé?ftf%é]\ﬁ BLUFOEFLELTETF MLENET, U—Rb 7 —2OHUT, THE R ERK | IORE
NTOWBIRKANBIEL, [BLKAIFHE RSN TOBIRA AN =2 BB —LOER] (R=V + 1) 2L TE
HshEd,

FRHE CMOS AF Tl THEREMESRMF | RO AN EB R EIL —FCTERSNDIOIC, ARRny v 7HKEER TA
INE SR ICEBSE LML ERHVET, ZOEERET-S/RnE | HHEE @RI | FEIRO R &722% T RENE
MBHVET, FEHIZOWTIE, [MREEZIZT7r—T7 17 CMOS A DEE]Z SR TTESV,

EETIL, % CMOS A&7 0 —T 4L ZOEEICLARNTEEWN, RMEAD AT, Voo £721% GND (2#E S
VLV ERHNET, VAT LENANZEHICT 7T 47 VB L CODR TR WG G VAT AN AN T 7747 1 28R
FL QRN EEITH R AN EBIEE 525720 INAVT v 7 E3 7 VAT ARG A BN CEE T, EITEITEK O
RICIREDET A, 10kQ OW|PTAHELEL £, WHFILIINTT X TOEMFEZLET,

7.3.5 2527 514 — FgiE

7-2 [T XAz, DT NRAZANDOHE NI IEEBDOWT T DI 7 B A F4— RHAHY . ZDT IRAASD AT
BDITT FAFT—ROIHPHVET,

EJ!L
D e RERS | RITHESN TV DEEEBE R DBEIL, T AR EZ B2 D ATREM DDV ET, A&
HADIZ7 T EMDERZNATL T, ANEHNDOEEEREBROIENDHVET,

Device =G

Input

B 7-2. EANERAICHTB550 T ¥4 F— ROBRHEE
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7.4 TNA ZADWEET— R

SN74LVC165A OFEREE—R%Z, £ 7-1 BILV K 7-2 (ITRLET,

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

(1) H=High BEL~L L=Low EEL~L X=FAF7, 1 =

Low 7>5 High ~0Di&ER

(2)  STLL a—R: AS A~H OIEIEENEL O AXCH A TN E

T

(3) V;I\%\W%BI/VM(@W%%\ T AT Quicy 7 hLET,
SER OF —ZIX DL P AZIT T RENET,

x 7-2. AR
NEL-=Z (1) (2) H A G)
A—G H Q
X L L H
X H H L

(1) WEBLTYRZEZ, TAAARHOT TN LURZERLET, Zhb

DIEVE, STV ATINST =250 —R3 250, LUT VAN ST

—HEEETHIETRESNET,

(2) H=High BEL~UL, L= Low BHEL~Ub, X = o7

(3) H = High (ZBRE), L = Low |25
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87TV —a RE

PTFOT7T IV r—a ERIL, T A AL AN A ORI CE ENAL DO TIEL, T R A2
A VAT F DO IEREMED S8 M b IRIEW 2L EE A, fH 4 O HBYL _xﬂ“é;@uﬂuwi@/\% ZOoONWTIT. B

FRROBAETHWTL T2 Lo T, Sz, BFARITE F ORI RIEEREEL T AN 528 T, &
AT DOFEREE MRS T DM ENHVET,

84 77U — 3 gl

SN74LVC165A 1T/ 3TV IV ATIT TR LI AZTHY, —EOT 7TV r—a TUAT A aryha—J D03 A J15%E
KIBIZIES T ZENTEET, (T F—ENTTh LURZIZE—REL, V7 LURZIZZay B A T AT
INT=T —HI AT L arha—IOV )T IV ATIICa—RTEET,

DL TN VAR B A — R T AT VAT A A a—5~DIYTIVA T % 1 SOLER LN, LV
2 DF —HE AN TEET, 20T v A LI, [FA4307 tl?—'ﬂimotmx4/%/& etk | RICEREIN WD LD
WZVIBIRLTZV 7B LRI BT —H AT — e A A T REIZ L > THIBRES U E T,

(RFEMRT 7V r—arOo7ay KNS, B—DT 78 LY RE R AT 57 0y 7RO ERLUET,
82 R&XMNETF IV — a3y

DATA[7:0]
— umml
=| Data Loading Gates
Syst SER ISIB}S}ﬂlRl;E — Peripheral
ystem 4>| i ift Register eripheral
Controller J__ —— — — — — I—“—P
CLK I _C_ t_ I_ 1
=| ontro
J__ CLK INH Logic |

8-1. RE¥MET IV r—aryo7Aavs/E

8.2.1 51 Ef#
8.21.1 BRICBT 3EEHIR

HA DO ERE 75\WEH@JVE*#JT%ﬁméﬂ“(b\é%ﬁllﬁf%é LEMERLET, TEAIIFE 7 a Ziflis
NTNLIDNT, BIRELIIAT NAZAOERBIFEAIRE ST £,

IEEEDOEIIL, SN74LVC165A DT X TOH LS T —AINDHMENR. [ERAVRME TR S - Fr s &
BT (Icc) @Wjﬂﬁ\ AL F LTI E DWW IEE RO A ’”*Lb\a?m%ﬁ#n’ﬁfé%z%ﬁ BVET, vy
TRART, EOBFRNOHAEGINDEI D HE Y —ATEET, ot KIER IR H S Voo MBI ORK KMEE
R 7RNEDIZL TLIZE VY,

7' Ri%, SN74LVC165A O _XTOHNIZL > Ty 78N H R ER. [ERAEE SRR SNZEEER (o)
DO KA AA v F o T IB B OBEERDOEFIELWE mb%//ﬁf%éz%ﬁ HVETT, aovr TNAR
I, IR v CEDEIRD A o 7 TEET, [t e KERS JIZFLdi S 472 GND MBI O ik KMEA#E 2
NI TLEE Y,
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SN74LVC165A 1%, 7 —#> — O HAAE T X Tl-L oo, B EFA & 50pF UL FOAMZEREI T Ed, kb Rk
R EVEAWEFINT 2280 TEET N, 50pF 2B LA EIFHEREL FH A,
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HILETEBITEET,

Copyright © 2024 Texas Instruments Incorporated BB F BT o — N2 (:‘jfe,‘ﬁ OB ‘é\iﬁﬂ‘) B 19

Product Folder Links: SN74LVC165A
English Data Sheet: SCLSA16


https://www.ti.com/lit/pdf/SCAA035
https://www.ti.com/lit/pdf/SCZA005
https://www.ti.com/jp
https://www.ti.com/product/jp/sn74lvc165a?qgpn=sn74lvc165a
https://www.ti.com/jp/lit/pdf/JAJSUQ1
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUQ1&partnum=SN74LVC165A
https://www.ti.com/product/jp/sn74lvc165a?qgpn=sn74lvc165a
https://www.ti.com/lit/pdf/SCLSA16

I3 TEXAS
SN74LVC165A INSTRUMENTS
JAJSUQ1 — MAY 2024 www.ti.com/ja-jp

3. HOEFMEARTE (Voo lomax)Q FORESLET . ZhEITHE. TR ER | DF R H D EIIER 50
ERICTENTEET, 1ZEAED CMOS A%, MQ HAL TRIE SAAIRBIE AR 2 2 COVET, Ziud, Bid
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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)
SN74LVC165ABQBR ACTIVE WQFN BQB 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 LC165A
SN74LVC165APWR ACTIVE TSSOP PW 16 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LVC165 -

@ 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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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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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 25-Sep-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 0O O 0O 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 12 4.0 12.0 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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INSTRUMENTS
www.ti.com 25-Sep-2024
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
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.

i3 Texas
INSTRUMENTS

www.ti.com


www.ti.com/lit/slua271
AutoCAD SHX Text
 

AutoCAD SHX Text
 


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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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.
w3 TExas
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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.
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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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LAND PATTERN EXAMPLE
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SCALE: 10X
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(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/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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