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AIP74HC/HCT164
8-bit Serial-in, Parallel-out Shift Register

Product  Specification
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1. General Description

The AiP74HC/HCT164 is an 8-bit serial-in/parallel-out shift register. The device features two serial data
inputs (DSA and DSB), eight parallel data outputs (QO0 to Q7). Data is entered serially through DSA or
DSB and either input can be used as an active HIGH enable for data entry through the other input. Data is
shifted on the LOW-to-HIGH transitions of the clock (CP) input. A LOW on the master reset input (MR)
clears the register and forces all outputs LOW, independently of other inputs. Inputs include clamp diodes.
This enables the use of current limiting resistors to interface inputs to voltages in excess of Vc.

Features:

® Input levels:
For AiP74HC164: CMOS level
For AiP74HCT164: TTL level

®  QGated serial data inputs
®  Asynchronous master reset
®  Specified from -40°C to +85°C
® Packaging information: DIP14/SOP14/TSSOP14
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Ordering Information:
Tube packing specifications:
. . Boxed Packing .
q y guantity q Y| number | 9 Y
Dimensions of
plastic enclosure:
. 25 40 1000 10 10000
AiP74HC164DA.TB DIP14 74HC164
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 1-9.Omm.X6.4.1mm
Pin spacing:
2.54mm
Dimensions of
plastic enclosure:
. 25 40 1000 10 10000
AiP74HCT164DA.TB DIP14 74HCT164
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack I1).9.Omm'X6.4.1mm
in spacing:
2.54mm
Dimensions of
lastic enclosure:
: 50 200 10000 5 50000 | P
AiP74HC164SA.TB SOP14 74HC164
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 8._7mmxl3.9Tnm
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
. 50 200 10000 5 50000
AiP74HCT164SA.TB SOP14 74HCT164
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack IS)..7mmX:7).9Tnm
in spacing:
1.27mm
Dimensions of
plastic enclosure:
. 94 200 18800 10 188000
AiP74HC164TA.TB | TSSOP14 | 74HC164
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 5..Ommel.4mm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
. 94 200 18800 10 188000
AiP74HCT164TA.TB | TSSOP14 | 74HCT164
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 5.-Ommel.4r.nm
Pin spacing:
0.65mm
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Reel packing specifications:
Type number Packaging Marking code Ree! Boxed reel F’a"k".‘g Notes
form quantity guantity quantity
Dimensions of
plastic enclosure:
. 2500 5000 40000
AiP74HC164SA.TR SOP14 74HC164
: PCS/reel | PCShbox | PCS/pack | o/mmx3.9mm
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
. 2500 5000 40000
AiP74HCT164SA. TR SOP14 74HCT164
' PCS/reel | PCShbox | PCS/pack | o/mmx3.9mm
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
. 4000 8000 64000
AiP74HC164TA.TR TSSOP14 74HC164
' PCS/reel | PCS/box | PCSipack | > 0mmx44mm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
. 4000 8000 64000
AiP74HCT164TA.TR TSSOP14 74HCT164
' PCS/reel | PCSbox | PCSipack | >0mmxé4mm
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

DSA —| 1 J—aQo
D
DSEB 5l— a2
61— Q3
10— Q4
CP a8 11— Q5
12 — Q6
MR ———o|9 13|—Q7
Figure 1. Logic symbol
SRGA
8
—=C1—
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; ] [
2 & 1D | 3
| 4
| 5
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| 1
|12
13
Figure 2. IEC logic symbol
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Figure 3. Logic diagram
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Figure 4. Functional diagram

2.2, Pin Configurations

Y

Q8

Y

Qz

DsA [1] [14] vee
DSB [ 2 | Q 13] a7
Qo [3] 12] @6
Q1 [4] [11] @5
Q2 [5] 10] Q4
Q3 [6 9] MR
GND [7 ] 8] cpP
2.3+ Pin Description
Pin No. Pin Name Description
1 DSA data input
2 DSB data input
3 Q0 output
4 Q1 output
5 Q2 output
6 Q3 output
7 GND ground (0V)
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8 CP clock input (LOW-to-HIGH, edge-triggered)
9 MR master reset input (active LOW)
10 Q4 output
11 Q5 output
12 Q6 output
13 Q7 output
14 Vee supply voltage
2.4, Function Table
Operating Input Output
modes MR CP DSA DSB Qo0 Q1 to Q7
Reset (clear) L X X X L LtoL
H 1 1 1 L q0 to q6
H 1 h L 0to q6
Shift ! " 1
H 1 h 1 L q0 to q6
H 1 h h H q0 to q6
Note: H=HIGH voltage level; L=LOW voltage level; 1=LOW-to-HIGH clock transition;
h=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition;
1=LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition;
g=lower case letters indicate the state of the referenced input one set-up time prior to the
LOW-to-HIGH clock transition.
3+ Electrical Parameter
3.1, Absolute Maximum Ratings
(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7 A%
input clamping Ik Vi <-0.5V or V; > Vc+0.5V - 20 | mA

current
t clampi
oulpw’ SATPINE | 1ok Vo <-0.5V or Vo > Vect0.5V . 20 | mA
output current Io -0.5V<Vg<Vcct0.5V - 125 mA
supply current Icc - - 50 mA
ground current IgnD - -50 - mA
to'tal' power Piot - - 500 mW
dissipation
storage Ty . 65 +150 | °C
temperature
Soldering DIP 245 o
temperature T 10s SOP 250 c
Note:
[1] For DIP14 packages: above 70°C the value of P, derates linearly with 12mW/K.
[2] For SOP14 packages: above 70°C the value of P derates linearly with SmW/K.
[3] For (T)SSOP14 packages: above 60°C the value of Py, derates linearly with 5.5mW/K.
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3.2+ Recommended Operating Conditions

Parameter | Symbol | Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC164
supply voltage Vee - 2.0 5.0 6.0 A%
input voltage Vi - 0 - Ve A%
output voltage Vo - 0 - Ve A%
Vec=2.0V - - 625 ns/V
input transition |\, Va5V = 167 [ 139 | nsv
rise and fall rate Sl -
VCC:6.0V - - 83 ns/V
ambient T, ) -40 ) 485 °C
temperature
AiP74HCT164
supply voltage Vee - 4.5 5.0 5.5 A%
input voltage Vi - 0 - Ve A%
output voltage Vo - 0 - Ve A%
Vcc=2.0V - - - ns/V
input transition |\ Va5V = 167 [ 139 | nsv
rise and fall rate VCC 6'OV - o=
cc=0. - - - ns
ambient T, ) 40 ) 485 °C
temperature

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC164
HIGH.level Vec=2.0V 1.5 1.2 - A%
. mleve Vi Vec=4.5V 315 | 24 - %
input voltage
Vcc=6.0V 42 3.2 - A%
- ocve Vi Vec=4.5V - 21 | 135 | Vv
input voltage
Vcc=6.0V - 2.8 1.8 A%
Io=-20uA; Vcc=2.0V 1.9 2.0 - A%
Io=-20uA; Vcc=4.5V 44 4.5 - A%
HIGH-level - Vi=Vior Vi | 1o=-20uA; Vee6.0V | 59 | 60 | - | Vv
output voltage OH I H O ViL 0 uAn; vVec=0. . .
Io=-4.0mA; Vcc=4.5V 398 | 4.32 - A%
Io=-5.2mA; Vcc=6.0V 548 | 5.81 - A%
10=20uA; Vc=2.0V - 0 0.1 A%
IOZZOUA; VCC:4.5V - 0 0.1 A\
LOW-level Y Vi=VyorV 10=20uA; Vc=6.0V - 0 01 | V
output voltage oL ! tH L o > T -
Io0=4.0mA; Vcc=4.5V - 0.15 | 0.26 \%
I0=5.2mA; Vcc=6.0V - 0.16 | 0.26 A%
input leakage V= Vcc or GND; i i
current I Vec=6.0V 0.1 uA
V[: VCC or GND, IO:OA;
1 t I - - 8 A
supply curren cc Ve=6.0V u
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input
capacitance G - - 3.5 - pF
AiP74HCTI164
HIGH-level _
input voltage Vi Vec=4.5V to 5.5V 2.0 1.6 - \Y%
LOW-level _
input Voltage VIL VCC—4.5V to 5.5V - 1.2 0.8 A\
HIGH-level v Vi= Ve or V Io=-20uA; Vcc=4.5V 4.4 4.5 - \Y%
output voltage ot T L [ =4.0mA; Vee=4.5V | 3.98 | 4.32 - \%
LOW-level 10:20UA; VCC:4.5V - 0 0.1 \Y%
\Y V=V \Y%
output voltage oL Y O T S dmA; Ve=6.0V - 015 | 026 | V
input leakage Vi=V¢c or GND; 4 i
current h Vee=5.5V 0.1 | uA
Vi=Vc or GND; I5=0A;
supply current Icc Vee=5.5V - - 8 uA
. per input pin; Vi=Vcc-2.1V;
Suad‘lhtﬁi‘én o] Al Io=0A; other inputs at Vcc or GND; - 100 | 360 | uA
pply Vcee=4.5V to 5.5V
input i i i
capacitance G 35 pF

3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC164
level Vcc=2.0V 1.5 - - A%
HIGH-leve Vi Vo4 5V 315 | - Y
input voltage
Vcc=6.0V 4.2 - - A%
level Vec=2.0V - - 0.5 A%
LOW-leve Vi Vec=4.5V - - 135 ]V
input voltage
Vcc=6.0V - - 1.8 A%
IO:-ZOUA; VCC:2.0V 1.9 - - v
HIGE®we] Io=-20uA; Vc=4.5V 4.4 - - A%
-leve _ — - - i )
output Voltage VOH VI = VIH or VIL IO ZOUA, VCC 6.0V 5.9 A\
Io=-4.0mA; Vcc=4.5V 3.84 - - \%
Io=-5.2mA; Vcc=6.0V 5.34 - - Vv
10:20UA; VCCZZ.OV - - 0.1 A\
10:20UA; VCC:4.5V - - 0.1 A\
LOW-level v Vi=Vior Vi | I6=20uA; Vee=6.0V i o1 | v
output voltage oL I H IL 0 ; Vec=0. .
[0=4.0mA; Vcc=4.5V - - 0.33 \%
[0=5.2mA; Vcc=6.0V - - 0.33 Vv
input leakage Vi=Vcc or GND; i i
current I Vcc=6.0V = uA
Vi=Vc or GND; I5=0A; ) )
supply current Icc Vee=6.0V 80 uA
input i i i )
capacitance C pF
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AiP74HCT164
E;ﬁ%;ﬁ;; " Vee=4.5V to 5.5V 2.0 - - \%
ir%gl\th_éTtVaZ}e Vi Vee=4.5V to 5.5V - - 08 | V
uputvoge | Von | Vi Viwor Vi | e s T
uputvonage | Vo | V1= Vimor Vi e [ v
supply current Icc VI:VCC\;ZCS?SD\;]IO:OA; - - 80 uA
e | s | - | - | |
. Vec=4.5V to 5.5V
capﬁggnce G i j i ) PF

3.3.3+ AC Characteristics 1
(Tampy=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter \ Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC164
Vcc=2.0V - 41 170 ns
CPto Qn . Vee—4.5V 15 | 34 | ws
prog:ﬁlatlon thd see Figure 6 Vee=5.0V:Ci=15pF - T - s
Y Vcc=6.0V - 12 29 ns
Vec=2.0V - 39 140 ns
MR to Qn . Vec=4.5V - 14 | 28 ns
prog:ﬁf;“‘m terL " Ve=5.0V;Ci=15pF - 11 - ns
Vcc=6.0V - 11 24 ns
Vec=2.0V - 19 75 ns
transition time t; see Figure 6 Vec=4.5V - 7 15 ns
Vcc=6.0V - 6 13 ns
Vec=2.0V 80 14 - ns
pulseC\I:/i dth tw see Figure 6 Vec=4.5V 16 5 - ns
Vcc=6.0V 14 4 - ns
Vcc=2.0V 60 17 - ns
pulslzlvliidth tw see Figure 7 Vec=4.5V 12 6 - ns
Vec=6.0V 10 5 - ns
Vcc=2.0V 60 17 - ns
MR to C.P trec see Figure 7 Vec=4.5V 12 6 - ns
recovery time Vec=6.0V 10 5 i s
DSA and DSB Vec=2.0V 60 8 - ns
to CP teu see Figure 8 Vec=4.5V 12 3 - ns
set-up time Vec=6.0V 10 2 - ns
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DSA and DSB Vee=2.0V +4 -6 - ns
to CP th see Figure 8 Vec=4.5V +4 2 - ns
hold time Vee=6.0V +4 2 - ns
VCCZZ.OV 6 23 - MHz
P . Vee=4.5V 30 | 71 | - | MHz
maximum finax see Figure 6
frequency VCCZS.OV;CLZISPF - 78 - MHz
VCC:6.0V 35 85 - MHz
_power per package;
d1ss1pat10n Crp V= GND to Vee - 40 - pF
capacitance
AiP74HCT164
CPtoQn Fioure 6 V=45V - 17 | 36 ns
propagation t see Figure
delay P Vee=5.0ViCi=15pF VI N
MR to Qn . Vee=4.5V - 19 | 38 | ns
propagation tprL see Figure 7
delay VCCZS.OV;CLZISPF - 16 = ns
transition time t; see Figure 6 Vec=4.5V - 7 15 ns
CP . _
pulse width tw see Figure 6 Vec=4.5V 18 7 - ns
MR, tw see Figure 7 Vec=4.5V 18 10 - ns
pulse width
MR to C.P trec see Figure 7 Vec=4.5V 16 7 - ns
recovery time
DSA and DSB
to CP teu see Figure 7 Vcec=4.5V 12 6 - ns
set-up time
DSA and DSB
to CP th see Figure 8 Vec=4.5V +4 -2 - ns
hold time
Cp . Vec=4.5V 27 55 - | MHz
maximum finax see Figure 8
frequency VCC:5 OV,CLzl SpF - 6 1 - MHZ
power per package;
d1ss1pat10n Cep Vi= GND to Vee1.5V - 40 - pF
capacitance
Note:
[1] tpq is the same as tpry and tpyy.
[2] t; is the same as ttyp and tryp.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Y
Pp=(Cppx Ve *XEXNIFY(CLxVec?xf,) where:
fi=input frequency in MHz;
f,=output frequency in MHz;
Cr=output load capacitance in pF;
Vcc=supply voltage in V;
N=number of inputs switching;
Z(CLXVCC2 xf,)=sum of outputs.
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3.3.4. AC Characteristics 2

(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter \ Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC164
Vec=2.0V - - 215 ns
CF to Qn . Vec=4.5V - - 43 ns
prog:ﬁgﬂon b see Figure 6 Vec=5.0V;C =15pF - - - ns
Vcc=6.0V - - 37 ns
B Vcc=2.0V - - 175 ns
MR to Qn Fioure 7 Vee=4.5V - - 35 ns
prog:lg;;mn tpaL see Figure Vee3.0V:C,=15pF - - - "
Vcc=6.0V - - 30 ns
Vec=2.0V - - 95 ns
transition time t see Figure 6 Vcc=4.5V - - 19 ns
Vcc=6.0V - - 16 ns
Vcc=2.0V 100 - - ns
pulseC \}:Vidth tw see Figure 6 Vec=4.5V 20 - - ns
Vcc=6.0V 17 - - ns
_ Vee=2.0V 75 - - ns
MR. tw see Figure 7 Vcec=4.5V 15 - - ns
pulse width —— B - - -
_ Vec=2.0V 75 - - ns
MR to C.P trec see Figure 7 Vcc=4.5V 15 - - ns
recovery time S 60V 3 - - -
DSA and DSB V2.0V 75 - - ns
to CP teu see Figure 8 Vec=4.5V 15 - - ns
set-up time Vec=6.0V 13 - - ns
DSA and DSB Vec=2.0V 4 - - ns
to CP th see Figure 8 Vec=4.5V 4 - - ns
hold time Vee=6.0V 2 i - s
Vec=2.0V 5 - - MHz
C~P . Vec=4.5V 24 - - MHz
maximum frnax see Figure 6
frequency Vec=5.0V;C =15pF - - - MHz
Vec=6.0V 28 - - MHz
dissipation | C per package; A T N
capa(ls)itance . Vi=GND to Ve P
AiP74HCT164
CPto Qn , Vec=4.5V - - 45 ns
Prog:i%:;lon tpd see Figure 6 VoS0V Com15pF : : : —
MR to Qn Vec=4.5V - - 48 ns
propagation tprL see Figure 7
delay Vec=5.0V;C=15pF - - - ns
transition time t see Figure 6 Vcc=4.5V - - 19 ns
pulsec \}:vidth tw see Figure 6 Vec=4.5V 23 - - ns
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MR. tw see Figure 7 Vcc=4.5V 23 - - ns
pulse width
MR to C.P trec see Figure 7 Vec=4.5V 20 - - ns
recovery time
DSA and DSB
to CP teu see Figure 8 Vec=4.5V 15 - - ns
set-up time
DSA and DSB
to CP; th see Figure 8 Vec=4.5V +4 - - ns
hold time
Cp , Vee=4.5V 22 - - | MHz
maximum finax see Figure 6
frequency VCC:5 . OV,CL: 1 SpF < = MHZ
power per package;
d1551pat10n Crp Vi= GND to Ve 1.5V - - pF
capacitance
Note:
[1] toq is the same as tpry and tppy.
[2] t; is the same as ttyp and trpp.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=(Cepx Ve X fXNYHY (CLx Ve xf,) where:
fi=input frequency in MHz;
fy=output frequency in MHz;
Cr=output load capacitance in pF;
Vcc=supply voltage in V;
N=number of inputs switching;
Z(CLXVCC2X »)=sum of outputs.
4., Testing Circuit
4.1, AC Testing Circuit
' ty
V
. ' 90 % /
negative
pulse Vu Vi
GND 10 %
—n-l T.f |-'— — tr -—
—u-—l tr |4— —= b =
Vi
90 %
positive
pulse Vi Vm
onp 2 foL | " |
Vee
V) | Vo
G
e DUT
RT J7 /I’ CL
Figure 5. Test circuit for measuring switching times
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Definitions for test circuit:
C_=load capacitance including jig and probe capacitance.
Rr=termination resistance should be equal to the output impedance Z, of the pulse generator.

4.2, AC Testing Waveforms

finax
Vi
CP input ?
GMND
== tPHL |- =l tpLH |
Vo ——y
Wy
Qn output Vi
Vx
VoL L
UrHL —= LK —-‘

Figure 6. Waveforms showing the clock (CP) to output (Qn) propagation delays, the clock pulse width, the
output transition times and the maximum clock frequency

Vi
MR input \

GND

\VM
tw trec I._

Vi
CP input y\"m

GND

e tpp, —=
Vou
Qn output Vi /

VoL

Figure 7. Waveforms showing the master reset (MR) pulse width, the master reset to output (Qn)
propagation delays and the master reset to clock (CP) removal time
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Vi

CP input
GMND
v, T
Dn input *VM V\
GND
Vor

Qn autput / Vi \
VoL

Figure 8. Waveforms showing the data set-up and hold times for Dn inputs

4.3. Measurement Points

Type Input Output
Vm Vwm Vx Vy
AiP74HC164 O.SXVCC O.SXVCC O.IXVCC 0-9XVCC
AiP74HCT164 1.3V 1.3V 0.1xV¢e 0.9xVc

4.4, Test Data

Input Load
Type P Test
Vl tl’ ’ tf CL
AiP74HC164 Vee 6.0ns 15pF, 50pF tpLi, tPHL
AiP74HCT164 3.0V 6.0ns 15pF, 50pF tpLH, tPHL
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5. Package Information
5.1, DIP14

|
|
]
I
—H i
LTl
._.__ﬁ 1
. — N
[:—-- —

A
ey |

Bl

Symbol Dimn;ions In Millimeters Diljansions In_Inches
Min Max Min Max
A 3. 710 4. 310 0.148 0.170
AT 0.510 0.020
AZ 3. 200 3. 600 0.128 0. 142
B 0. 380 0.570 0.015 0.022
B1 1. 524 (BSC) 0. 060 (BSC)
C 0. 204 0. 360 0.008 0.014
D 18. 800 19. 200 0.740 0. 756
E 6. 200 6. 600 0. 244 0. 260
E1 7.320 7.920 0.288 0.312
e 2. 540 (BSC) 0. 100(BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9. 000 0.331 0. 354
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5.2, SOP14

87340410
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5.3, TSSOP14
1]
w - |
[ | | Bl [
' T | = MILLIMETER
| | SYMBOL
uininininininlyis T
= A _ 1.20
Al 005 | 015
A2 090 | 1.03
H H H H H | A3 0,39 | 049
, i . [E] 020 | 0.30
bl 019 | 0.25
! C 013 | 0.19
¢l 012 | 0.14
. . —— - — D 486 | 5.06
El 430 | 4.50
| E 620 | 6.60
e 0.63BSC
L i I L 045 | 075
'-H_l H ﬁ H H T L1 1LOOBSC
B B ‘ . ! g 0 8
L AT
T
!
Ll
h
bl
}'\\\'\\\'\.\
770
’-__,_,.F—" | &
BASE METAL || %2

T WITH PLATING

SECTION B-B
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Lead Mercui1 um Hexaval Polybro Dibutvl Butylbe | piooet B
and y andy d ent Polybro | minate y nzyl hylhex Diisobu
Part name mercur dmi chromiu | minated | d phthala phthala fl tyl
lead y cadm m biphenyl | biphen | t€ te yhth 1 phthala
compou | compo | UM compoun| s yl phthata - 4
nds unds comp ds cthers te
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
. o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard.
explanation
x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2 Notion

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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