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B/ME BAE =X A
Vee R Y5 P Y -0.5 6.5 \Y;
Vi S0\ L S [ () 0.5 6.5 \Y;
Vo B PR R T R ) 05 Vgc+05 \Y
Ik BT HLR Vi<V -50 mA
lok Linf RS DAL Vo <0V -50 mA
lo FFELA H R +50 mA
JEIT Vee B GND FHFFEE HLIR +100 mA
Ty 4R 150 °C
Tstg e A7 P -65 150 °C
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5.3 BUB T &M
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Vee HLR L BT 1.1 3.6 \Y
Vi FN g 0 55 \Y
Vo L o P B PR 0 Vee \%
Vee = 1.8V 4
lon B4 i Yoo =23V Bid A
Vee = 2.7V 12
Vee = 3V 24
Vee = 1.8V 4
low G Yoo =23V A
Vee =2.7V 12
Vee =3V 24
At/Av BN LT EUN e 10 ns/\V
Ta H AR RKEEAT T B AR i S -40 125 °C
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5.4 #MHEEER
% 7 HPEREFRER( .
H |l Rega R ycitop) Re s Wyt YiB R0 yc(bot) \
PW (TSSOP) 16 141.8 74 87.1 22.3 86.6 - °CIW
BQB (WQFN) 16 98.8 94.3 67.6 15.4 67.6 46.2 °*CIW
DYY (SOT-23-THN) 16 196.3 117.4 122.9 22.3 122.7 - °CIW
(1) AXHBERERNEZEE , GS R SHAIC 2SR hR N FM
5.5 HASRFE
78 EARBR A T I TR g (BB A
¥ WA KA Vee 40°C £ 125°C Efr
B/ME HAE BARE
Von low= - 100 1 A 1.1V % 3.6V Vee-0.2  Vee - 0.01 Vv
Vou lon = -4mA 1.65V 1.2 Vv
Vou lon = -8mA 2.3V 1.75 Vv
Vv 2.7V 2.2 Vv
VZ: low = -12mA 3V 24 v
Vou lon = -24mA 3V 2.2 Vv
VoL lo=100 A 1.1V % 3.6V 0.01 02| Vv
VoL loL = 4mA 1.65V 045 Vv
VoL loL = 8mA 2.3V 07| Vv
VoL loL = 12mA 2.7V 04| Vv
VoL loL = 24mA 3V 055 V
I V| = Ve 5 GND 3.6V 5| A
loff V) 8% Vo = Vee ov +10| pA
lec Vi =Vec 8 GND , I =0 3.6V 40| pA
Mg ;C :iﬁéﬁgﬁ Vee £ 0.6V, JUBARIEN |5 7 2 5 6y 5000 pA
C V| = Ve 5 GND 3.3V 49 pF
Co Vo = Ve 5 GND 3.3V 6.3 pF
Cep f=10MHz 1.8V 12 pF
Cep f=10MHz 2.5V 15 pF
Cep f=10MHz 3.3V 17 pF
5.6 B FPhett
7E FARE RS T BSOS AT IR E Y I Py I3 ( BRAE S A 3 )
e 28 ViH %48 Vee 40°C % 125°C L:-¥ DA
BME  BRE
1.2V £ 0.1V 59| MHz
1.5V £ 0.15V 64| MHz
Felock e e S 22 1.8V £ 0.15V 64| MHz
2.5V 0.2V 100| MHz
3.3V £ 0.3V 104| MHz
tyy ik i R A ] CLR MfikHF 1.2V £ 0.1V 6.9 ns
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2% i %Ak Vee 40°C £ 125°C LA
BME  BKNE
tw Pk 8 ) SH/LD Mk 1.2V £ 0.1V 6.9 ns
tw Pk s 482 ] CLK 1.2V £ 0.1V 7 ns
tsu B I ] CLK * 7 SH/LD Fur ¥ 1.2V £0.1V 16.5 ns
tsu W B A CLKt ZHiHs SER 1.2V £0.1V 10.1 ns
tsu % B i ] CLK t ZFiH CLK INH 1.2V £ 0.1V 1 ns
tsu W B ] CLK t ZHlr i %id 1.2V £ 0.1V 10 ns
tsu P B I i) CLR £ CLK t Z Rk 1.2V £0.1V 10.1 ns
ty AR ] CLK t ZJ51 SER i 1.2V £ 0.1V 0.4 ns
ty TRFRIT ] SHILD { 2 J& 47 $dis 1.2V £0.1V 1.8 ns
ty {RFFES 7] CLK * ZJ& SH/LD Jyr&iHF 1.2V 0.1V 0 ns
ty R4 ] CLK * 2 J5 CLK INH JymiHF 1.2V 0.1V 0.4 ns
ty A i) CLKt Z J5Hu%ids 1.2V £ 0.1V 1 ns
tw ik i 2 1) CLR A& 1.5V £ 0.15V 6.9 ns
tw ik i 8 ] SH/LD Mk F 1.5V £ 0.15V 6.9 ns
tw ik R R ) CLK 1.5V £ 0.15V 7 ns
tsu W B I} ] CLK t 277 SH/LD JuriHaF 1.5V £ 0.15V 10 ns
tsu ALl CLKt ZWiHy SER 1.5V +0.15V 10.1 ns
tsu W B} A CLK t Z B CLK INH 1.5V £ 0.15V 1 ns
tsu B I (] CLK t Z i H% 1.5V £ 0.15V 10 ns
tsu B A CLR 7£ CLK t ZBITERL 1.5V £ 0.15V 10.1 ns
ty [ESEdni| CLKt ZJ5H SER ##f 1.5V +0.15V 1.2 ns
ty A ] SHILD { 2 J& 47 $d 1.5V £ 0.15V 1.9 ns
ty {RFR ) CLK t ZJ& SH/LD Jy&iH T 1.5V +0.15V 1 ns
ty rsaaigtl CLK t ZJ& CLK INH T 1.5V £ 0.15V 0.6 ns
ty {RFEI ) CLKt ZJam#s 1.5V +0.15V 1.8 ns
tw ik R A ) CLR M HaF 1.8V £ 0.15V 6.9 ns
tw ik R R ] SH/LD Mk F 1.8V £ 0.15V 6.9 ns
tw Pk s 8 ) CLK 1.8V £0.15V 7 ns
tsu e I (1] CLK * 27 SH/LD Jyr&i 1.8V £ 0.15V 8 ns
tsu P I ] CLK t i SER 1.8V +0.15V 10.1 ns
tsu W B ] CLK t ZHiH CLK INH 1.8V £0.15V 1 ns
tsu 1 B ) CLK t ZHi % 1.8V +0.15V 8 ns
tsu W B ] CLR 7 CLK t Z i 1.8V £ 0.15V 10.1 ns
ty TRFRIT ) CLK t Z &) SER % 1.8V £ 0.15V 0.2 ns
ty LR FFES 7] SH/LD | Z JE i34 $is 1.8V £ 0.15V 0.8 ns
ty R4 ] CLK t ZJ5 SHLD M 1.8V £ 0.15V 0 ns
ty LA ] CLK t ZJ5 CLK INH Jy& T 1.8V £0.15V 0.3 ns
ty R fa) CLK t 2 J& i 1.8V £ 0.15V 1 ns
tyy ik 2 1) CLR Mk 2.5V 0.2V 5.4 ns
tw ik e 82 1) SH/LD Mk F 2.5V 0.2V 5.4 ns
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5.6 B FPHFiE (42)

£ H ARE KA T B0 ATIR BEVEE IS (BRAESA Y] )

2% - ah Veo -40°C = 125°C .
BME  BKNE

tw ik et 8 ) 1) CLK 2.5V £0.2V 4.5 ns
tsu e (] CLK * Z7if SH/LD Jyr&i 2.5V 0.2V 45 ns
tsu P B I CLKt ZHif SER 2.5V +0.2V 5.9 ns
tsu ALl CLK t Z A CLK INH 2.5V £0.2V 1 ns
tsu 15 B[] CLK t Z A r%#s 2.5V +0.2V 45 ns
tsu W B ] CLR 7£ CLK t Z i 2.5V 0.2V 5.9 ns
th TRFRIT IR CLK t Z /&) SER % 2.5V 0.2V 0.5 ns
ty LR FFES 7] SH/LD | Z G i34 Hif 2.5V 0.2V 0 ns
ty R4 ] CLK t ZJ5 SH/LD M 2.5V 0.2V 0.1 ns
ty LA ] CLK t ZJ5 CLK INH Jy& e F 2.5V 0.2V 0.3 ns
ty LRI i) CLKt ZJEri%dE 2.5V +0.2V 1.5 ns
tyy ik 2 1) CLR Mk 3.3V£0.3V 4.3 ns
tw ik i 2 1) SH/LD Mk F 3.3V £0.3V 4.3 ns
tw Pk 45 ) CLK 3.3V £0.3V 4.3 ns
tsu e B[] CLK * i SH/LD Jyr& 1 3.3V £0.3V 35 ns
tsu P B I A CLKt ZiHiff SER 3.3V £0.3V 4 ns
tsu s CLKt ZFiH CLK INH 3.3V £0.3V 1 ns
tsu W B} A CLK t 2 i % 3.3V £0.3V 29 ns
tsu B I (] CLR #£ CLK t Z R 3.3V 0.3V 4 ns
ty R4 ) CLK t ZJEH SER ¥ 3.3V 0.3V 0.5 ns
ty [ESEdni| SHLD | Z & iF-AT % 3.3V £0.3V 0 ns
ty skl CLK t ZJ5 SH/LD M 3.3V£0.3V 0.2 ns
ty R4 1] CLK * 2 J5 CLK INH JygHiF 3.3V£0.3V 0.5 ns
ty rsaaigtl CLK t Z JGHi%ids 3.3V 0.3V 15 ns
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vee /
CLR
SHID l
| | :
CLK : :
A I
cLeinn I R N
T —— A S
SeR R R
I [ S S S N
I 1NN N
— T o0 IR
o | | | [
| | | !
STARTUP| LOAD | SHIFT ! INHIBIT | SHIFT | CLEAR
A, C, E, G held LOW
B, D, F held HIGH
Bl 5-1. B 7
5.7 JFRFFE:
75 B AR RS T I AR RS AR (BRAES AU ) « iES W SHEEE
24 M (HN) 2 (#H) FREE Vee 40°C 2 125°C LY
BUME SEE BKE
tog CLK Qx Cy = 15pF 1.2V £0.1V 1 27.6| ns
tod CIR Qn Cy = 15pF 1.2V £0.1V 1 276 ns
to H Qn Cy = 15pF 1.2V £0.1V 1 36.3| ns
tpa SHILD Qn Cy = 15pF 1.2V £0.1V 1 402| ns
tpa CLK Qy Cy = 30pF 1.2V £0.1V 1 276 ns
tha CIR Qy C_ = 30pF 1.2V £0.1V 1 276| ns
tog H Qu C_ = 30pF 1.2V £ 0.1V 1 36.3| ns
tod SHILD Qn Cy = 30pF 1.2V £0.1V 1 40.2| ns
tod CLK Qn Cy = 50pF 1.2V £0.1V 1 32.8| ns
tod CIR Qn C, = 50pF 1.2V £0.1V 1 32.8| ns
to H Qn C, = 50pF 1.2V £0.1V 1 385 ns
tpa SH/ILD Qn C, = 50pF 1.2V £0.1V 1 454| ns
tpa CLK Qy Cy = 15pF 1.5V £0.15V 1 276 ns
- CIR Qy C = 15pF 1.5V £0.15V 1 276| ns
tha H Qn C_ = 15pF 1.5V £0.15V 1 36.3| ns
tod SHILD Qn Cy = 15pF 1.5V £0.15V 1 402| ns
tod CLK Qn Cy = 30pF 1.5V £0.15V 1 276| ns
tod CIR Qn Cy = 30pF 1.5V £0.15V 1 276| ns
to H Qn Cy = 30pF 1.5V £0.15V 1 36.3| ns
tpa SH/ILD Qn Cy = 30pF 1.5V £0.15V 1 402| ns
tpa CLK Qy C, = 50pF 1.5V £0.15V 1 32.8| ns
tha CIR Qy C_ = 50pF 1.5V +0.15V 1 32.8| ns
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5.7 FFRf5tE (5%)

£ A PRI NGE A T B TARRBEGE NS (BRAEA AN ) - ESESHME 58

S| M (AN ) 2 () FEHAA Vee -40°C £ 125°C HhL
B/ME EUE BOAME
tha H Qn C_ = 50pF 1.5V £ 0.15V 1 415 ns
tha SH/LD Qn C_ = 50pF 1.5V £ 0.15V 1 454| ns
tha CLK Qn C = 15pF 1.8V £ 0.15V 1 276 ns
tha CIR Qu C_ = 15pF 1.8V £ 0.15V 1 276 ns
tha H Qu C, = 15pF 1.8V £0.15V 1 36.3| ns
tha SHILD Qu C, = 15pF 1.8V £0.15V 1 402| ns
th CLK Qn C_ = 30pF 1.8V £ 0.15V 1 276| ns
tha CIR Qn C_ = 30pF 1.8V £ 0.15V 1 276| ns
tha H Qn C_ = 30pF 1.8V £ 0.15V 1 36.3| ns
tha SH/LD Qn C_ = 30pF 1.8V £ 0.15V 1 40.2| ns
tha CLK Qn C_ = 50pF 1.8V £ 0.15V 1 32.8| ns
tha CIR Qu C_ = 50pF 1.8V £ 0.15V 1 32.8| ns
tha H Qu C, = 50pF 1.8V £0.15V 1 415 ns
tha SHILD Qu C, = 50pF 1.8V £0.15V 1 454| ns
th CLK Qn C_ = 15pF 2.5V 0.2V 1 16| ns
tha CIR Qn C_ = 15pF 2.5V 0.2V 1 16| ns
tha H Qn C_ = 15pF 2.5V 0.2V 1 21| ns
tha SH/LD Qn C = 15pF 2.5V 0.2V 1 238| ns
tha CLK Qn C_ = 30pF 2.5V 0.2V 1 16| ns
tha CIR Qu C_ = 30pF 2.5V 0.2V 1 16| ns
tha H Qu C, = 30pF 2.5V 0.2V 1 21| ns
tha SHILD Qu C, = 30pF 2.5V 0.2V 1 238| ns
th CLK Qn C_ = 50pF 2.5V 0.2V 1 20| ns
tha CIR Qn C_ = 50pF 2.5V 0.2V 1 20| ns
tha H Qn C_ = 50pF 2.5V 0.2V 1 25| ns
tha SH/LD Qn C, = 50pF 2.5V 0.2V 1 27.7| ns
tha CLK Qn C = 15pF 3.3V £0.3V 1 11.2] ns
tha CIR Qn C. = 15pF 3.3V £0.3V 1 11.2] ns
tha H Qu C = 15pF 3.3V 0.3V 1 145| ns
tha SH/ILD Qu C = 15pF 3.3V 0.3V 1 16.6| ns
th CLK Qn C_ = 30pF 3.3V 0.3V 1 11.2] ns
tha CIR Qn C_ = 30pF 3.3V 0.3V 1 11.2] ns
tha H Qn C_ = 30pF 3.3V 0.3V 1 145| ns
tha SH/LD Qn C_ = 30pF 3.3V 0.3V 1 16.6| ns
tha CLK Qn C_ = 50pF 3.3V 0.3V 1 145| ns
tha CIR Qu C. = 50pF 3.3V 0.3V 1 145| ns
tha H Qu C, = 50pF 3.3V 0.3V 1 17.8| ns
tha SH/ILD Qu C_ = 50pF 3.3V 0.3V 1 19.9| ns
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5.8 g A R4
VCC =3.3V, CL=50pF , TA=25°C

2 BE B/ME HAUE BRAME| B
VoLp) LHHRH , BOKEIAS VoL 0.8 v
VoLv) THEH , BNEIAS VoL -0.8 -0.3 \Y
VoH(v) ZE , B/NIA Von 2.2 33 \Y
ViHp) IS N L 2.0 \Y
ViLp) i P Bh AN B 0.8 \Y
5.9 SRR
Ta=25°C (BRAES AU )

60 800

— 18V — 33V

54 — 25V 720 — 50V
_ 48 _ 640
k] k]
= 42 = 560
£ 36 \ 2 480
% 30 II \\ % 400
S 24 / g 320 |
7] i AN @ |
5 18 ( N 5 240 /

12 J \C 160 i N

6 ~ 80 7

0 v 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)

B 5-2. BJEEBR SMA B ERMXR (1.8V A 2.5V HIF )

V|\ - Input Voltage (V)

P 5-3. YRR SMA BERKSCR ( 3.3V fl 5.0V HIF )

80 5 —"
— 25°C =41 _
70| — 125°C 45 —d
— -40°C
60 /J 4
50 3.5
z \ s ———
< 40 I~ |~ ! T —
© \/../\/\’ L 9 —
30 25
|~ |
I
2 2 — 18V
— —_ — 25V
10 P 15 — 33V
o — 50V
1
05 1 15 2 25 v 3(\,) 35 45 5 55 0 25 -5 -75 -10 -125 -15 -17.5 -20 225 -25
e low (MA)
Bl 5-4. SRR R P 5-5. BT AR THH L SRR IX R
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0.55 5
0.5 4.95
i 4.9
0.45 A 4.85
0.4 48
0.35 ~ 4.75
= S 47
3_, 03 L I 465
2 0.25 . S 46
0.2 / ~ 4.55
7| 4.5
0.1
S 7 — 18V 445 -
0.1 z — 25V — -40°C
A — 33V 4.4 — 25°C
0.05 50V 4.35 — 125°C
0 43
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)
B 5-6. [ B PRA F iy B E S5 B REL R B 5-7. BEPRA Tl B E SRR R (5V B )
0.5 33
0.45 32 }//
: 32
0.4 3.15
3.1
0.35 3.05
03 .3
S S 295
2 025 E 2.9
> = 2.85
0.2 238
0.15 275
27
0.1 / — 40°C 2.65 — -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)
B 5-8. (KETRA Tt i K S BRAIMR R ( 5V HR ) Kl 5-9. HEPRETHH BESHEARMRR (3.3V BIF )
0.6 25
0.55 245
05 24 /
0.45 2.35
0.4 23
< 035 $ 225
— 03 I 22
O O
> 025 > 215
0.2 2.1
0.15 2.05
01 — -40°C P — -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 - 6 -4 2 0
loL (MA) Ion (MA)
& 5-10. R PIRA T4 iR S IR IR R ( 3.3V BIF) B 5-11. BEPRE Tl s ES BRAIHRER (2.5V HIF )
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5.9 MR (4)
Ta=25°C (BRAE3A3H] )

0.4 1.8
/ 1.775 !
0.35 1.75 7
/ 1.725
0.3 1.7
1.675 =
0.25 1.65
< S 1.625
3 02 ‘é 16
> = 1575
0.15 1.55
1.525
0.1 1.5
/ — 40°C 1475 — -40°C
0.05 P — 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)
B 5-12. iR PRE T B E S R KRR R ( 2.5V IR ) & 5-13. F - PRE T R ES BRI RRR (1.8V HIR )
0.28
0.26
0.24
0.22
0.2
0.18
< 0.16
014
2 012 Z Z
0.1
0.08
g'gj / — -40°C
: — 25°C
0.02 2 | — 125°C
0
0.5 15 25 35 4.5 55 6.5 7.5
loL (MA)
B 5-14. [KEPRETMHBEESBRERXR (1.8V B )
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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
CL(1) R. Q 6'2 EEE&% ] Hﬂ((*ﬁﬁéﬁ‘]‘ﬁl

(1) CL ELFRH LA L AL

Clock
Input

6-1. FEd ki SR B

/l/v.

Data
Input

tsu ! th
I I

K 6-3. R , ¥ BRI ARReR[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% 9% Voo
Input | |
10% | | 10% oV
S B
90% go%  — Vou
Output | |
10% 10%

I I Vo

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

Vorey, VoLpy— ——
Quiet
Output

Vorw)
TEFTAT oA H [7] B 17 80 o 00 75 4 e 75
& 6-6. HI IR
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7 VE4NULH
7.1 MR

SN74LVC166A & —k A 7% (CLR) TIREHIIFAT SR 8 (AL AF fF s o AT HR AT N/ B AT RS A o
AR EA T4 ( CLK. CLK INH ) fit A FIFE 575 % (CLR) N o FEAT 5 A 50 176 AR 20 i A =0k 8 (SHY
LD) % A€ . SHILD A P, 8 H & 47 (SER) BEd AN | JFAE & )\ AMid & 2% LLAE SRS B (CLK) kot (1
ER N7 BRAT AL, O FF4T (A Bl H ) B A A, JF AR~ —/ a8 ikeh Bk A 28
o

FEFATIMBIANE] | BATEIRRBEE L. BB E CLK B0 CLK INH (1 EFH A SEBL , Fo v — % A\ R AR I o 4 i B
I B I DhE . K CLK B CLK INH £y i P 2 I Bl 5 R Lo AR ] — AR IR A U 2 5 55—

BN . AN CLK M@ HLPI , 4 Nk CLK INH B S50 & HL P o
CLR &7 %845 CLK fE NI A HeAbd N |, I ik 28 5% .
H
é[ D
Q
R |/ R
7.3.1 F#7 CMOS 722505 H!

7.2 ThEETTHEE

Zar I CMOS Rt o AR 7247 FRom as 0T DOBEAATS ALK F it . BEASPF 10 IKEh BE 07T REAE 42 6
BN PP S, DN 2 AT 2 A SRR A AR IE AR #% o BRAh , 1% 280 10 %0 ) RS SR Al ) HL LU Bk 251 e %
AR ER , TASBIR G ST BRI A IF B0 2, DA Go PR M SR 24 o AR 28 T8 ST 2607 1%
ABE (E HRLRE B AN AR AR -

ARAEH BHESE CMOS i i 6 20 DR FF T AR o

SH/ILD

5 Additional
Shift Register
Stages
[ ] [ ] [ ]
D D

SER

i

- FRQ_ . o %}QH
"D )
m_>¢ : :
&l 7-1. SN74LVC166A (B8 E ( B4 )
7.3 TR
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7.3.2 gi7F B

o PR B Z . B L R D BB A AN D RS A | (RS I AR 2 SR A A A X2 A
o

I LR DB RRIPIREE AR KN . B BF AL S SN # B BOMIRES .
R @RS {77 3R UE 1 A L Y B O R PRl A B JE 8 F e 0 i H IR Sl > PR PP ARE
7.3.3 /el (lof)

a2 R S ORIy OV I AR F T il i P i . BEFI , Rt N R 220 | i EA SR
SCHEN R o AN S PR PSRN H A TR SR B g FURS SE S

7.3.4 5/ CMOS %A

AL AR CMOS i\ . ArdE CMOS B A\ BT , 5 @O S5\ A R BB 2S | A A
PR o SRS T (6 B B AR 20/ R AFE 8 4 e KA N B IS A 4 “THFME TRy i i KA NI LI, 18
FIRRES R (R =V + 1) T .

FriE CMOS i N R N5 575 ROZ IR 2 AV RS S5 e | U @235 77 25 1F 2% v (R O\ B e Ik 1) B85 26 T o
Mo AFFENMTOKR SEThFEE KF TR SEURY . BZEAMER | 152 CMOS A\ ZZ 1856555197,
EISAT ] | AR IHE AR A AL FRME CMOS fii N B2 . Rfd F M N L FILE Voo B GND . IR RGiA 2 —
B EShIEshE A, WA LA Efr el N e 2S |, DATE X SURS (A B AR LA RO s N BB R . B BHAEDER B R T 22 R A
2 EEVUET 10k Q FLPHAS | 3w AT DA L B R .

7.3.5 #ifr —RELH

7-2 JEoR 1 s I B R AT B AR AR

/J\IL\
P L 280 iR A (32 P R W] RE S A g0 o S SRR ST e AN 1 St R R BUE M L BN
A 4 s W] R I UE 1

Input

B 7-2. WA R RE R R SAAE
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7.4 B IhEeRE R
% 7-1 7 7 SN74LVC166A HIThRER
R 71 THEERE
A
SH/LD CLK CLK INH e
L X X AT
H H X B
H X H WA
H L t BHO
H t L BA®

(1) H=@ERT, L= RBERT , X=THFE, t =QEFE
[ELN RS
(2)  IFATHE N A B H RS I B R IR % B A AR

o
(3) Bfr . WA SRHAE SN B RSl AT Qp 1%
fi. SER MHHEHEBNSE — DA fFds.

R 7-2. HliNRER

A E AR (1) @) HH®
A—G H Q
X L L
X H H

(1) WIRFAREIRES WAL A4 . W ATFT BT M
BHE R B IX A

(2) H=wmEdEF, L= RRERF, X=FHHE

(3) H=mKEhE /A, L= W) K-
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8 N FH AL

#HIE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MR

TELLR A, SN74LVC166A I FEhnfdzlas L AEE . S5HAb 110 ¥ B4 A , SN74LVC166A A 75 Zff
FHIEAE B2 DR AT M. e ] DUEE R B GPIO 51 AR M ERAE .

A, A EESALF AT SRS R RN . B ARG A R, iE N R (CLR) iy \Jiti fin
RS SoRIG A B3, nrhlEd P13 2] i ( SH/LD = {RH°F ) |, A5 8k Mg (CLK) A kik
— N ok B B N .

8.2 LA A

DATA[A:H]

(L
R

> Data Loading Gates |

o nhay

4” 8-Bit Shift Register :QH= Peripheral

CLK 17—
CLKINH 1 ~omre

e

SH/LD

System
Controller

|||—I

& 8-1. JLZY R FIHE P
8.2.1 it ER
8.2.1.1 FIUFE BN
BRI 5 LU FELIR A2 A0 6 A H O (TS T N o L PR RS A TP 900 TR 1 L 25 P R P R

1F T AR T RE 8 S A PR UL A5 T SN74ALVC166A T it i H AL RN b doe K s FRUR IR oo ( FE 22
THE B ) VARIT IR P BRI R 2 s 2 A B BRER 1 I REd th 5 T AR AR B /AR R R AT W DR AS
EOHIL 207 iR A HE (A I Voo MR .

Hb D5 2 e % HE N (1 FELR S5 T SN74LVC166A BT A i H ity N 1A s FEL N b e KA IR IR |oe ( 78 A 1E 5
) PUERTF SR BT A RS i 2 . R A BB HE N JL T 2 TN K /A R it o B RN Bk
TR AFTE (E F H)H B GND [ 8k e B it

SN74LVC166A 1 LABKz) . f 28 /N T 805 T 50pF 62k , [FIEA75305 2 BT A B00E R 00 o AT LU N 58 K fr) 25 471
B (U T 50pF .

SN74LVC166A T LAIKF) 1 R = Vollo R e B 57 28 | i i FEUR AR 42 47 R Vo F VoL &
Mo TERHPIRE TR A 30 % s e ORI RS RS Voo 51 AR It L R e 2 T8 1) 22 4

IR LU CMOS Z)#85 Cpd 71 5 iRt ifE BTt 5.

AT DA 2726 1 FTE#E (SLL) H/LERIZHFHIHGFE IR (5 Bt H 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 -

8.21.2 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 AR A . PbIAREIBREN 5 . HEA SNTALVC166A FITR LI ( I A1 TAFHE ShTHLE ) LU AR A e
LRI, T E | A 10KQ (L.

SN74LVC166A Ef CMOS i\ , Kt i E T B N A GE1E W TAE , W& &7 #F #hre 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 ML ¥ AR 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 IRIAS RS B NG B | B 4F A 50

8.2.2 [EH % WU

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
SN74LVC166A [r]— A8l 22 M AR AF HR AL IE 24 K/ AR 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, BHTVRASCEIE R ; SR, AT LME N AR CMOS ZJ#E5 Cpd -5ty 20 B S D ke A

Ho
8.2.3 M /HHIZE
DATARH 0x00 / 0x11 \ 0x00
I I I I I I I I
o= [ N
I I I I I I I I
| I | | | | | | |
_ | | T T T T T T T
SH/LD | | | | | | | | |
| I I I I I I I
—_ | | | | | | |
|
w ] 1]
! I | I I | | I I
Qy gg‘
& 8-2. ML AIRS P&
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8.3 HJRMREIN
FLYE T LA 222 204577 24 1 PR BT 9 S/ N AR 5 K BB L 450 5 112 1) (AT L
TEJRENIINE] | HRIR FE 2 17 2% 25 Th AR A b e R 2 3 FE S LT

B4 Voo I TR HRA — A RIEFH55 R AS , BRI T, X T SN74LVC166A , @il fii ] 0.1 1 F 55k
Fawo THMHIARRMEFIR | RS S5 A as. (9 0.1 uF A1 wF (748 H IFEREH .

8.4 fif7

8.4.1 7 /F15H

] Z A 2 IE RSN, MAANREE. AW ZHLT , REMETEESIFR IR Thag ; 4l
e, AU =R S TTRA A SAUE 4 DT 3 AN BRI A ST IASE &2, B9k
FRIEFAL R E IS 2 P EOURE IERAEIRES o 87 B 48 85 AF (K P R A A S N a0 B4 12 3] eh i N Pl s A 5
SCHE iRy P S B AR AR L, DAR R LR . W 2B Y T AT AR 4 A AR A8 FH i N\ ) 322 8 P R T S
Thfe. W, MNIERE] GND 5 Voo , BLX D) Re A & S 7 (3 itk
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GND Ve
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation E.] placed close to the
0.1 uF device
Avoid 90° corners for
signal lines
SERCT] 1 o 16T Vee
ACT ]2 1511 SH/LD
BCIT 3 14T 1H
cCcT—/l4 13 Qy
D15 121G
CLK INHCTT] 6 11E3F
Unused input . GLK =T 7 103 E
tied to GND,
et GNDCT| 8 9[TJICIR  Unused
inputs tied to
VCC
&l 8-3. SN74LVC166A HImHl7i H
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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)
SN74LVC166ABQBR ACTIVE WQFN BQB 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 LC166A
SN74LVC166APWR ACTIVE TSSOP PW 16 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LVC166 -

@ 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

I} TEXAS
INSTRUMENTS
www.ti.com 26-Sep-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74LVC166ABQBR WQFN BQOB 16 3000 180.0 12.4 2.8 3.8 12 4.0 12.0 Q1
SN74LVC166APWR 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

I} TEXAS
INSTRUMENTS
www.ti.com 26-Sep-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LVC166ABQBR WQFN BOB 16 3000 210.0 185.0 35.0
SN74LVC166APWR TSSOP PW 16 3000 353.0 353.0 32.0

Pack Materials-Page 2



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
INSTRUMENTS
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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

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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