% Shenzhen Lingxing icroelectronicsTechnology Co., Ltd.
Tab: 833-11-A4 Number: SN74HC166/HCT166-LJ-A013EN

SN74HC166/HCT166 (LX)
8-bit parallel-in/serial out shift register

Produgts, | Specification

Specification Revision History:

Version Date Description
2023-10-A0 2023-10 New
2023-11-A1 2023-11 Parameter modification
2024-04-A2 2024-04 Modify the content

htttp://ww. lingxingic.com
VER: 2023-04-Al



% Shenzhen Lingxing icroelectronicsTechnology Co., Ltd.
Tab: 833-11-A4 Number: SN74HC166/HCT166-LJ-A013EN

Contents

1. GeNEIAl DESCIIPTION. .....cuiitiitiietiite ettt ettt bbbt b bbb bbbt bbb et b e b e 1
2. Block Diagram And Pin DESCHIPLION ......cc.ciiiiiiiiieieieisie ettt 2
P20 N = (o Tod 1 BT Vo -V SRS 2
2.2 Pin CoNfIQUIALIONS. ......eiieie ittt e et e ste e e st e aestesneeneeneeneenre e 2

P N o 1 T B 1T o3 o1 AT PO OSSOSO UP R 3
2.4, FUNCHION TADIE.....eieieei ettt bbb b et b e bbb e b et et be e e st be b e 3
31 EIECTIICAI PAFAIMETEL ...ttt sttt st b ettt e et et e s eneenenre e 4
3.1, AbSOIUte MaXimMUM RALINGS. .. .c.eieieieiiesieiei sttt ste st sesbesbe e eneseeseeseesesens 4
3.2, Recommended Operating CoNAitioNS..........ccccververiiienieerenieneseeeeseenee s @8t steeee e e seeneeneens 4
3.3, Electrical CharaCteriStiCS...........covvrererireneinineneeseneeese s b b 5
3.3.1. DC CharaCteriStiCs L........ccuiireriiiriirierieinieniesieeeie e bame st et sr et ane s 5

3.3.2. DC CharaCteriStiCs 2........couieruerieirienienieeniesee e s ettt ettt sne e 6

3.3.3. AC CharacteriStiCs L........couiiireriririerienieeeimmns s i et 7

3.3.4. AC CharaCteriStiCs 2......ouovrereesdiueeses Skt 5ottt ene e 9

4, TeStING CIrCUIT ....c.oiiiiiiiiiereceere e s i ettt sttt e et see e 10
4.1, AC TESHING CIFCUIT ..ottt bt aie st ettt ettt b ettt b et sttt e b sbesbe s bt ese e e e nbesbeets 10
4.2, TESEDALA ..c.veieiiieiicee e e B e ettt b bbb re e 11
4.3, AC TeStiNG WAVETOIMMS. ...l ettt bbbt 11
4.4, Measurement POINTS ... 4 i e bbb 12
5. Package INTOrMAaION ...l oottt bbbttt bt nr e 13
TR N I 11 T ST 13
ST AT @ | o TP SRPTRTR T RRTR 14

T I 11O ] I G TSRS 15
B+ StAtEMENTS AN NOTES ..ottt b e bt b bbbt b e b e b e bt benb e e e b e ebenens 16

htttp://ww. lingxingic.com
VER: 2023-04-Al



&

RETH AL

Tab: 833-11-A4

Shenzhen Lingxing icroelectronicsTechnology Co., Ltd.
Number: SN74HC166/HCT166-LJ-A013EN

1. General Description
The SN74HC/HCT166 is an 8-bit serial or parallel-in/serial-out shift register.

Features:
[ ]

Supply voltage range:

SN74HC166: 2~6V
SN74HCT166: 4.5~5.5V

Input levels:

SN74HC166: CMOS level
SN74HCT166: TTL level

Ordering Information:
Tube packing specifications:

Temperature range:-40°C to +125°C
Packaging information: DIP16/SOP16/TSSOP16

. . Boxed
Part number Pa(f:kaglng Marlglng TUb? tube Boxe_d Notes
orm code guantity quantity guantity
Dimensions of
o5 40 1000 plastic enclosure:
SN74HC166N(LX)| DIP16 SN74HC166N PCS/tubesk tuBe/box IECS/box 19.0mm_><6.f1mm
Pin spacing:
2.54mm
Dimensions of
DIP16 |SN74HCT166N| 22 40 1000 | D o
SN74HCT166N(LX PCSHube | tube/box | PCS/box | 19-0mm>6.4mm
Pin spacing:
2.54mm
Reel packing specifications:
Packaging Markingcode Reel Boxed reel
Part number form guantity guantity Notes
Dimensions of
2500 5000 plastic enclosure:
SN74HC166DR SOP16 HC166 PCS/reel PCS/box 8:7mm’<.3'97“m
(LX) Pin spacing:
1.27mm
Dimensions of
2500 5000 plastic enclosure:
SN74HCT166DR SOP16 HCT166 PCS/reel PCS/box 8,_7mm>§.9rnm
(LX) Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
SN74HC166PW | TSSOP16 HC166 5000 10000 | B0
(LX) PCS/reel PCS/box Pin spacing:
0.65mm
Dimensions of
5000 10000 plastic enclosure:
SN74HCT166PW TSSOP16 HCT166 PCS/reel PCS/hox 5_.0mm><4,4rnm
(LX) Pin spacing:
0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

Do o1 D2

v v v v

ﬁ—D: L,[>

DS

T:Eb:} cP ':F —dcp FF —dcp FSF —olCP F; —dcP F; —dcP FGF cP ";F —olcp FaF
°E —T1RrD R rD L 1R rD R rD —{Rro R rp R rD
ﬁ—%c
a7
Figure 1. Logic symbol
2.2, Pin Configurations
Ds 1 O 16| Vee
DO | 2 15| PE
Dish3 14| D7
D2 4 13' Q7
D3 | 5] 12| D6
CE[6 11| D5
CP| 7 10| D4
GND | 8 9] M
htttp://www. lingxingic.com 2/ 16
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Number: SN74HC166/HCT166-LJ-A013EN

2.3. Pin Description

Pin No. Pin Name Description
1 DS serial data input
2 DO parallel data input
3 D1 parallel data input
4 D2 parallel data input
5 D3 parallel data input
6 CE clock enable input (active LOW)
7 CP clock input (LOW-to-HIGH edge-triggered)
8 GND ground (0V)
9 MR asynchronous master reset (active LOW)
10 D4 parallel data input
11 D5 parallel data input
12 D6 parallel data input
13 Q7 serial output from the last'stage
14 D7 parallel data‘input
15 PE parallel enablesinput (active LOW)
16 Vce supply voltage

2.4, Function Table

. Inputs Qn registers Output
Operating modes — —
PE CE CP DS DO to D7 Q0 Q1to Q6 Q7
parallel load I I t X I L LtoL L
I | 0 X h H HtoH H
serial shift h ! ! ' X L q0 to g5 q6
h | 4 h X H g0tog5 a6
hold “do nothing” X H X X X qo gltog6 q7
Note:
H = HIGH voltagelevel;
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition;
L = LOW voltage level;
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition;
q = state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition;
X =don’t care;
1 = LOW-to-HIGH clock transition.
htttp://www. lingxingic.com 3/ 16
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3. Electrical Parameter

3.1. Absolute Maximum Ratings
(\oltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vce - -0.5 +7 V
supply current lcc - - 50 mA
ground current lenD - -50 - mA
input clamping ik V, <-0.5V or V, > Vec+0.5V - +20 mA

current
output clamping
current lok Vo <-0.5V or Vg > Vcct+0.5V - +20 mA
output current lo -0.5V < Vg < Vccet+0.5V - +25 mA
storage temperature Tstg - -65 +150 °c
. DIP 245 o
soldering temperature TL 10s SOP/TSSOP 260 C

3.2, Recommended Operating Conditions

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
SN74HC166
supply voltage Vee - 2.0 5.0 6.0 \%
input voltage V| - 0 - Vce Vv
output voltage Vo - 0 - Vce \V
ambient °
temperature Tamb ) -40 ] +125 C
SN74HCT166
supply voltage Vce - 45 5.0 55 \%
input voltage V| - 0 - Vece \V
output voltage Vo - 0 - Vece Vv
ambient o
temperature Tamb i -40 ] +125 C
htttp://www. lingxingic.com 4/ 16
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Vece Conditions \ Min. | Typ. \ Max. \ Unit
SN74HC166
level 2.0V - 15 1.2 - Vv
HIGH:-leve Vi 45V - 315 | 24 | - Y,
input voltage
6.0V - 4.2 3.2 - Vv
level 2.0V - - 0.8 0.5 Vv
_LOW-leve Vi 45V - - [ 21 [ 135 | Vv
input voltage
6.0V - - 2.8 1.8 Vv
2.0V lo=-20uA 1.9 2.0 - Vv
HIGH-level 45V lo=-20uA 4.4 4.5 - \Y
“leve Vo 6.0V lo=-20UA 59 | 6.0 - ;
output voltage
45V lo=-4.0mA 3.84 | 4.32 - Vv
6.0V lo=-5.2mA 534, | 581 - Vv
2.0V 10=20uA - 0 0.1 Vv
level 4.5V 1o0=20uA - 0 0.1 Vv
LOW-leve VoL 6.0V 16=20uA y 0 | o1 | Vv
output voltage
4.5V 10=4.0mA - 0.15 0.33 Vv
6.0V 10=5:2mA - 0.16 0.33 Vv
input leakage ! 6.0V V=V or GND -l - | a1 | A
current
supply current lec 6.0V Vi=Vcc or GND;lo=0A - - 80 uA
SN74HCT166
HIGH-level 4.5~
input voltage Vin 5.5V ) 2.0 16 ) v
LOW-level 4.5~
input voltage Vie 5.5\ i i 12 0.8 v
HIGH-level lo=-20uA 4.4 45 - Vv
V 4.5V
output voltage O lo=-4.0mA 3.84 | 4.32 - \Y
LOW-level 10=20uA - 0 0.1 V
V 4.5V
output voltage ot 10=5.2mA - 016 | 033 | V
input leakage | 55V Vi=Vcc or GND -l - | 1| A
current
supply current lec 45V V=Vcc or GND;1o=0A - - 80 uA
. _ | Oneinputat V\=Vcc-2.1V;
additional Alce 4.5 Other inputs at Vcc or GND; - - 135 uA
supply current 5.5V _
10=0A
htttp://www. lingxingic.com 5/ 16
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3.3.2. DC Characteristics 2

(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Vce Conditions \ Min. | Typ. \ Max. \ Unit
SN74HC166
level 2.0V - 15 - \Y
HIGH-leve Vi | 45V i 3.15 - | v
input voltage
6.0V - 4.2 - \Y
level 2.0V - - 0.5 Vv
_LOW-leve Vi 45V i i 135 | Vv
input voltage
6.0V - - 1.8 \%
2.0V lo=-20uA 1.9 - \%
HIGH-level 4.5V lo=-20uA 4.4 - \%
leve Von 6.0V lo=-20uA 5.9 - v
output voltage
4.5V lo=-4.0mA 3.7 - \%
6.0V lo=-5.2mA 5.2 - Vv
2.0V 10=20uA - 0.1 \
level 45V 10=20uA - 0.1 Vv
LOW-leve VoL 6.0V 10=20uA - 01 | Vv
output voltage
45V 10=4.0mA - 0.4 Vv
6.0V 10=5.2mA - 0.4 Vv
input leakage ! 6.0V V=Vcdor GND - +1 | uA
current
supply current lec 6.0V V =V¢c or GND;lo=0A - 160 uA
SN74HCT166
HIGH-level 4.5~
input voltage Vi 5.5V i 2.0 i v
LOW-level 4.5~
input voltage Vi 5.5V i i 0.8 v
HIGH-level lo=-20uA 4.4 - \VJ
output voltage Vor N lo=-4.0mA 3.7 - \Y
LOW-level 10=20uA - 0.1 \%
output voltage Vou th 4 l0=5.2mA - 0.4 \Y
input leakage ! 5.5V V/=Vcc of GND - +1 | uA
current
supply current lce 4.5V V=V or GND;1o=0A - 160 uA
. _ | Oneinputat V\=Vcc-2.1V;
additional Alcc 4.5 Other inputs at Vcc or GND; - 147 uA
supply current 5.5V 1=0A
o=
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3.3.3. AC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter \ Symbol Vce Conditions \ Min. | Typ. \ Max. \ Unit
SN74HC166
2.0V C=50pF - 50 190 ns
prcc:)i);ga(t?iZn 4.5V CL=50pF see Figure 4 - 18 38 ns
delay 5.0V CL=15pF - 15 - ns
oL ton 6.0V CL=50pF - 14 33 ns
-~ 2.0V CL=50pF - 47 200 ns
MR to ?7 4.5V CL=50pF | Fiqure5 |— 17 40 ns
pmggﬁai/ 1on 5.0V C.=15pF - 14 - ns
6.0V CL=50pF - 14 34 ns
2.0v CL=50pF - 19 95 ns
transition time | tryL, ttin 4.5V C=50pF see Figure 4 - 7 19 ns
6.0V C_=50pF - 6 16 ns
CP input HIGH 2.0V C_=50pF 100 17 - ns
or LOW 4.5V C_.=50pF see Figure 4 20 6 - ns
pulse width o 6.0V CL=50pF 17 5 . ns
MR input 2.0v C_=50pF 125 25 - ns
LOW 4.5V C_=50pF see Figure 5 25 9 - ns
pulse width 6.0V C_=50pF 21 7 - ns
_ 2.0V C.=50pF 0 -19 - ns
MR to CP trec 45V C.=50pF ». | seeFigure5 | 0 -7 - ns
recovery time 5.0V CL250pF 0 5 - o
_ 2.0V C, =50pF 100 14 - ns
Dn. CEtoCP 4.5V C=50pF 20 5 - ns
Set_up time 6.0V C,=50pF . 17 | 4 - ns
- tsu 20V 0| Ci=sopr | SEFIOUee e es - | s
PEto CP 4.5V C.=50pF 25 | 12 - ns
Set_up time 6.0V CL=50pF 21 | 10 - ns
_ 2.0V CL=50pF 2 -8 - ns
D”H |3E‘to CP 4.5V C.=50pF 2 3 - ns
il th 6.0v CL=50pF see Figure 6 2 2 - ns
_ 2.0V CL=50pF 0 -28 - ns
PE to CP 45V C=50pF o | -10 | - ns
hold time 6.0V | C.=50pF 0o | -8 - ns
2.0v CL=50pF 4.8 19 - MHZ
maximum fmax 4.5V CL=50pF see Figure 4 24 57 - MHZ
frequency 5.0V C.=15pF - 63 - | MHZ
6.0V C_=50pF 28 68 - MHZ
htttp://www. lingxingic.com 7116
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SN74HCT166
CP1to Q7 45V CL=50pF _ - 23 50 ns
propagation see Figure 4
delay - 5.0V C.=15pF - 20 - ns
MR to Q7 PLHTPHL | 45V C.=50pF _ - 22 50 ns
propagation _ see Figure 5
delay 5.0V C_=15pF - 19 - ns
transition time | tryL, ttin 45V C_.=50pF see Figure 4 - 7 19 ns
CP input HIGH
or LOW 45V C_=50pF see Figure 4 25 9 - ns
pulse width
— . tw
MR input
LOW 4.5V C_=50pF see Figure 5 31 11 - ns
pulse width
MR to CP trec 45V C.=50pF | see Figure 5 0 -7 - ns
recovery time
D”~t CEtt_O CP 45V C=50pF 20 8 - ns
SEL_Up time tsu see Figure 6
PE to CP 45V C.=50pF 38 | 15 - ns
set_up time
Dnﬁ |3E‘to CP 45V C=50pF 0 -3 - ns
0°c fime th see Figure 6
PE to CP 45V C.=50pF 0o | 13 | - ns
hold time
maximum fmax 4.5V C=50pF Fi 4 20 45 - MHZ
frequency 50V | _C,=15pF | ~corigure - [ s0 | - | MHZ
htttp://www. lingxingic.com 8/ 16
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3.3.4. AC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter \ Symbol Vce Conditions \ Min. | Typ. \ Max. \ Unit
SN74HC166

CPto Q7 2.0V C_=50pF - - 225 | ns
propagation 4.5V C_=50pF see Figure 4 - - 45 ns
delay — 6.0V C.=50pF - - 38 ns
MRtoQ7 | | 20V | Ci=50pF - - | 240 | ns
propagation 4.5V C_=50pF see Figure 5 - - 48 ns
delay 6.0V C_=50pF - - 41 ns
2.0v CL=50pF - - 110 ns
transition time | tryL, ttin 4.5V C_=50pF see Figure 4 - - 22 ns
6.0V CL=50pF - - 19 ns
CP input HIGH 2.0V C_=50pF 120 - - ns
or LOW 4.5V C_=50pF see Figure 4 24 - - ns
pulse width o 6.0V CL=50pF 20 1 - ns
MR input 2.0V C_=50pF 150 - - ns
LOW 4.5V C.=50pF see Figure 5 30 - - ns
pulse width 6.0V C_=50pF 26 - - ns
_ 2.0V C_=50pF 0 - - ns
MR to CP trec 45V C.=50pF _|(seeFigure’s | 0 - - ns
recovery time 6.0V C,=50pF 0 - - o
_ 2.0V C=50pF 120 - - ns
Dn. CE to CP 45V C(=50pF 24 - - ns
set_up time 6.0V C,=50pF . 20 - - ns
_ tsu 20V 4. Co=opF | SeeFlaure T ns
PEto CP 4.5V C, =50pF 30 - - ns
set_up time 6:0V CL=50pF 26 - - ns
_ 2.0V C=50pF 2 - - ns
D”H Ig'i_to CP 4.5V C.=50pF 2 - - ns
il th 6.0v CL=50pF see Figure 6 2 - - ns
_ 2.0V CL=50pF 0 - - ns
PE to CP 45V C.=50pF 0 - - ns
hold time 6.0V | C.=50pF 0 i - ns

. 2.0V CL=50pF 4 - - MHZ

???ﬁﬂm fmax 45V C.=50pF | seeFigure4 | 20 - - | MHZ

6.0V CL=50pF 24 - - MHZ

htttp://www. lingxingic.com 9/ 16
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SN74HCT166
CPto Q7
propagation 4.5V C_ =50pF see Figure 4 - - 60 ns
delay Lot
MR to Q7 PLH, PHL
propagation 4.5V C_=50pF see Figure 5 - - 60 ns
delay
transition time | tryL, ttin 45V C_.=50pF see Figure 4 - - 22 ns
CP input HIGH
or LOW 45V C_=50pF see Figure 4 30 - - ns
pulse width
— . tw
MR input
LOW 4.5V C_=50pF see Figure 5 38 - - ns
pulse width
MR to CP trec 45V C.=50pF | see Figure 5 0 - - ns
recovery time
Dn~t CEtt_O cpP 4.5V C.=50pF 240+~ - ns
SEL_Up time tsu see Figure 6
PE 1o CP 45V | C_=50pF 45 | - - ns
set_up time
D”H ﬁ'to cp 45V | C.=50pF 0 : - ns
0°c fime th see Figure 6
PE to CP 45V | C.=50pF 0 - - ns
hold time
maximum 4 .
frequency fmax 45V C|=50pF see Figure 4 17 - - MHZ

4. Testing Circuit
4.1, AC Testing Circuit

tw
V,
negative 90%
pulse Vi Vm
GND 10%
—J t L— ™t
—T t [~— —
oV 90%
positive
pulse . Vu Vu
GND—LOL
tw

ViO—— DUT VExT
RL
C

Figure 3. Test circuit for measuring switching times
C_ includes probe and jig capacitance.
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4.2, Test Data

Input Load Vext
Type
V, tr =t C. RL | teen/terr | teiz/tpzi | tphz/tpzn
SN74HC166 | Ve 30ns | 15pF,50pF | 1KQ | Open Vee GND
SN74HCT166 3.0V 3.0ns 15pF, 50pF 1KQ Open Ve GND

4.3, AC Testing Waveforms

W e
Vi
CP input Z‘JM
GMND —/
by ——=
=— PHL—
Vi
OH o0 % &
Q7 output Wi
10%
VoL
==l la—lTHL

Figure 4. Clock (CP) to output (Q7) propagation delays, pulse'width;.output transition times and maximum
Frequency.

Vi—
MR input -\"U'H
GND -

by ——

—|t
Wi RI._

CP input ¥ Vi
GMND
+— lpHL—|
Vor
Q7 output Vi f

VoL

Figure 5. Master reset (MR) pulse width, MR to output (Q7) propagation delay and MR to clock (CP)
recovery time
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see note (1)
W) /
CE input Vi ]— Nﬁ ;—
END
et ] bt —] fap—
V) =t }_ -~ —-
PE input *VM ]— \—\
GND
I"'_13._| ™ — gy —*
—= g, [=— —= 1y, b
Vi
stable {
Din inpaut Wi \
GND
Ly |
I T
Vi
stable '
DS input Vi ‘
GMD
== lgy |=*+
v —| 1y, b= (Y p—
CP input !VM 4 -‘E
GND ———————] |
condition: MR = HIGH aas-008823

Figure 6. Set-up and hold times

4.4, Measurement Points

Input Output

Type

yp Vi Vi,
SN74HC166 0.5%V¢e 0.5%xVcc

SN74HCT166 1.3V 1.3v
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5. Package Information

5.1, DIP16
| N S
By
AT [ I I
I I
b0 LB e 46\/

M o ]

D m
O
7 I LI LI L IT T
2023/12/A Dimensions In:Millimeters
Symbol Min Max
A2 3.20 3.60
Al 0.51 —
A 3.60 5.33
L 3.00 —
b 0.36 0.56
Bl 1.52
D 18.80 19.94
El 6.20 6.60
2.54
0.20 0.36
eB 7.62 9.30
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5.2, SOP16
T D
A | |
il il éjé s
‘ c %
6 JLL

e b
2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.35 1.80
Al 040 0.25
A2 1.25 1.55
b 0.33 0.51
c 019 0.25
D 9.50 10.10
E 5.80 6.30
E1l 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°

14716
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Tab: 833-11-A4 Number: SN74HC166/HCT166-LJ-A013EN
5.3. TSSOP16
D
| A ‘
ininininininlali; : {:JA L
TAW A2 A J_@

rmm
O
‘ H I H H H %QL
€ b
2023/12/A Dimensions In.Millimeters
Symbol Min Max
A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4,90 5.10
E1l 4,30 4,50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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6. Statements And Notes

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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