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Data Sheet

Logic Gates

B General Description

The AOS74HC165 is 8-bit serial or parallel-in/serial-out shift registers. The device
features a serial data input (DS), eight parallel data inputs (DO to D7) and two
complementary serial outputs (Q7 and -Q7).

When the parallel load input (-PL) is LOW the data from DO to D7 is loaded into
theshift register asynchronously. When
serially at DS. When the clock enable input (-CE) is LOW data is shifted on the LOW
-to-HIGH transitions of the CP input. A HIGH on -CE will disable

-PL is HIGH data enters the register

the CP input. Inputs are overvoltage tolerant to 15V. This enables the device to be
used In HIGH-to-LOW level shifting applications.

B Features:
@® Input levels:For AOS74HC165: CMOS level
® Asynchronous 8-bit parallel load
@® Synchronous serial input
® Specified from -40C to +85C
@® Packaging information: DIP16/SOP16/TSSOP16
B Ordering Information:
Reel packing specifications:
. - Boxed -
Packaging | Marking Reel Packging
T b = | = Not
ype number form code quantity qugﬁiity quantity otes
Dimensions of
plastic enclosure:
AOSTAHC165DR | sopie | AOS74HCI6 | 4000 8000 64000 10.0mm><3.9mn
5 PCS/reel PCS/box PCS/pack Pin spacing:1.27mm

Note: If the physical information is inconsistent with the ordering information,please refer
to the actual product.
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B Block Diagram And Pin Description
Block Diagram
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Figure 3. Functional diagram

(
29/

Shanghai Aos Semiconductor Co.Ltd.

AOSSEMI
TEL 400-7800-208

WWWw.aossemi.cn


https://www.aossemi.cn

sajen 201607

AOS74HC165D

0
=
o Data Sheet
o
&
(@]
—
» e T LU
e TE
(o)
0 DS
- BT
(@]
) et 1
sy D1
o
- D2 1
D3
D4 1
DS
D6 |
D7 =
ar__ l | L1 |
a7 ' [ 1L 1L
= pruhuibit senal shift
load

Figure 4. Timing diagram

B Pin Configurations

PC [0 ] 18] vee
cp [2] 15] TE
D4 [3] 14] D3
05 [4] 13] 02
o8 [£] 2] o1
o7 [&] [11] DO
a7 [1] 10] DS
GND [8]] o] a7
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» Pin No. Pin Name Description
- 1 - PL asynchronous parallel load input(active LOW)
2 2 CP clock input(LOW-to-HIGH,edge-triggered)
= 3 D4 parallel data input (also referred to as Dn)
= 4 D5 parallel datainput(also referred to as Dn)
2 5 D6 parallel data input (also referred to as Dn)
o 6 D7 parallel data input (also referred to as Dn)
= 7 - Q7 complementary output from the last stage
8 GND ground(0V)
9 Q7 serial output from the last stage
10 DS serial data input
11 DO parallel data input (also referred to as Dn)
12 D1 parallel data input (also referred to as Dn)
13 D2 parallel data input (also referred to as Dn)
14 D3 parallel data input (also referred to as Dn)
15 - CE clock enable input(active LOW)
16 Vee supply voltage
B Function Table
i Input nregister Output
Operating P Qnreg P
mode -PL| -CE | CP DS | DO to D7 Q0 Q1 to Q6 Q7 - Q7
parallel L X X X L L Ltol L H
foad L X X X H H H to H H L
H L 1 I X L g0 to g5 g6 - 06
H L 1 h X H 0 to g5 6 - 06
serial q q q Q
shift
H 1 L | X L g0 to g5 g6 - Q6
H 1 L h X H g0 to g5 g6 - Q6
H H X X X 0 1 to g6 7 - Q7
nothing"
H X H X X qo gl to g6 q7 - Q7
//( AOSSEMI
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8 Note:
— [1]For DIP16 packages: above 70°C the value of Ptot derates linearly with 12 mW/K.
:3 [2]For SOP16 packages:above 70°C the value of Ptot derates linearly with 8 mW/K.
o [3]For(T)SSOP16 packages:above 60°C the value of Ptot derates linearly with 5.5 mW/K.
o m Electrical Parameter
. 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 v
fnput clanping I Vi< -0.5V or VisVec+0.5V - +20 mA
output clamping _ _
current lox Vo<-0.5V or Vo>Vect+0.5V +20 mA
output current lo -0.5V<Vo<Veet+0.5V - +25 mA
supply current lec - - 50 mA
ground current Lo - -50 - mA
total power
dissipation Pro - B 500 mw
storage
temperature Tstg - =65 +150
DIP 245
soldering
temperature T 10s
SOP 250
Note:

[1]For DIP16 packages:above 70°C the value of Pw: derates linearly withl2mW/K.
[2]For SOP16 packages: above 70°C the value of Pw: derates linearly with 8mW/K.
[3]For (T)SSOP16 packages:above 60°C the value of Pwe derates linearly with 5.5mW/K.
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» Parameter Symbol Conditions Min. Typ. Max. Unit
e
o
o AOS74HC165
o supply voltage Ve - 2.0 5.0 | 6.0 v
)
o input voltage Vi - 0 - Vee v
=
output voltage Vo - 0 - Vee v
Vee=2.0V - - 625 ns/V
input transition _
rise and fall rate VAN VJANY Vee=4 .5V - 1.67 139 ns/V
Vee=6.0V - - 83 ns/vV
ambient
temperature Tart B -40 B +85
(7 AOSSEMI
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o DC Characteristics 1
. (Tamb=25°C ,voltages are referenced to GND(ground=0V),unless otherwise specified.)
o
®
(@) Parameter Symbol Conditions Min. | Typ. @ Max. | Unit
O AOS74HC165
©
= Vee=2.0V 1.5 | 1.2 - v
o
HIGH-level —
5 inputvoltage Vin Vee=4.5V 3.15 2.4 - v
Vee=6.0V 4.2 3.2 - v
Vee=2.0V - 0.8 0.5 V
LOW-level —
inputvol tage Vi Vee=4.5V - 2.1 1.35 v
Vee=6.0V - 2.8 1.8 v
lo=-20uA;Vce=2.0V 1.9 2.0 - v
lo=-20uA;Vcc=4.5V 4.4 4.5 - v
HIGH-level Vi=Viw or _ -
output voltage Vor ViL 1o=-20uA;Vcc=6.0V 5.9 6.0 - v
lo=-4.0mA;Vcc=4.5V 3.98 | 4.32 - v
lo=-5.2mA;Vce=6.0V 5.48 | 5.81 - v
10=20uA;Vcec=2.0V - 0 0.1 Vv
10=20uA;Vce=4.5V - 0 0.1 v
LOW-Tevel VI=Vii or _ -
output voltage VoL Vi 10=20uA;Vcc=6.0V - 0 0.1 Vv
lo=4.0mA;Vce=4.5V - 0.15 | 0.26 v
10=5.2mA;Vcee=6.0V - 0.16 | 0.26 v
input leakage Vi=Vee or GND; _ _
current I Vee=6.0V +0.1| uA
supply current e VizVee \(/’C';:gNg\;/l‘):OA; - - 8 UA
input _ B _
capacitance G 3.5 pF
(7 AOSSEMI
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o el (Tamb=-40"C to +85°C,voltages are referenced to GND(ground=0V), unless otherwise
© B%Y specified.)
1o,
2 Parameter Symbol Conditions Min. Typ. | Max. | Unit
= AOS74HC165
o
£ Vee=2.0V 1.5 | - - v
o HIGH-level _
= inputvoltage Vin Vee=4.5V 3.15 - - v
Vee=6.0V 4.2 - - V
Vee=2.0V - - 0.5 V
LOW-level _
input voltage Vi Vee=4.5V - - 1.35 V
Vee=6.0V - - 1.8 v
lo=-20UA;Vcc=2.0V 1.9 - - V
lo=-20uA;Vcc=4.5V 4.4 - - V
HIGH-level _ _ e
output voltage Vo Vi=Viv or Vio lo=-20UA;Vcc=6.0V 5.9 - - V
lo=-4_.0mA;Vcc=4.5V 3.84 - - V
lo=-5.2mA;Vcc=6.0V 5.34 - - V
10=20uA;Vcec=2.0V - - 0.1 V
10=20uA;Vec=4 .5V - - 0.1 V
LOW-level _ _ e
output voltage Vou Vi=Viw or Vio 10=20uA;Vcec=6.0V - - 0.1 V
lo=4_.0mA;Vce=4.5V - - 0.33 V
10=5.2mA;Vce=6.0V - - 0.33 V
input leakage Vi=Vee or GND; _ _
current s Vee=6.0V +1 uA
supply current lec ViVee (\)/ZC:%N%;V'FOA; - - 80 UuA
(7 AOSSEMI
,
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DC Characteristics 3
(Tamb=-40C to +105°C,voltages are referenced to GND(ground=0V), unless otherwise

specified.)

AOS74HC165D

Data Sheet

Parameter Symbol Conditions Min Typ. | Max. | Unit
AOS74HC165
Vee=2.0V 1.5 - -
HIGH-level —
input voltage Vi Veo=4.5V 3.15 j j
Vee=6.0V 4.2 - -
Vee=2.0V - - 0.5
LOW-level —
input voltage Vie Vee=4 .5V - - 1.35
Vee=6.0V - - 1.8
1o=-20A;Vee=2.0V 1.9 - -
1o=-20uA;Vec=4 .5V 4.4 - -
HIGH-level
output voltage Vo VisVin Vi lo=-20A;Vee=6.0V 5.9 - -

%
lo=-4_0mA;Vcec=4 .5V 3.7 - -
lo=-5.2mA;Vcc=6.0V 5.2 - -
10=204A;Vee=2.0V - - 0.1
10=204A;Vee=4 .5V - - 0.1

LOW-level _ _ Ve
output voltage VoL Vi=sVik Vi 10=204A;Vec=6.0V - - 0.1
lo=4.0mA;Vcc=4 .5V - - 0.4
10=5.2mA;Vcc=6.0V - - 0.4
input leakage _ e _ _
current I Vi=Vee  GND;Vee=6.0V +1.0
HA
supply current lcc Vi=Vee  GND; 10=0A, Vec=6.0V - - 160
AOSSEMI
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= (Tamb=25°C ,GND=0V, C.=50pF,unless otherwise specified.)
w
Eo) Parameter Symbol Conditions Min Typ. Max. | Unit
o
o AO0S74HC165
= Vee=2.0V - 52 165 ns
— CP,- CE to Q7, Vee=4 .5V - 19 33 ns
. ~ Q7;see Figure 6 |  Voe=5.0V;Ci=15pF - 16 - ns
ax Vee=6.. 0V - 15 28 | ns
—- Vee=2.0V - 50 165 ns
o B}
propagation tod - PL to Q7,- Q7; Vee=4.5V - 18 33 ns
= delay see Figure 7 Vee=5.0V; CL=15pF - 15 - ns
Vee=6.0V - 14 28 ns
Vee=2.0V - 36 120 ns
D7 to Q7,- Q7;see Vee=4.5V - 13 24 ns
Figure 8 Vee=5.0V; CL=15pF - 11 - ns
Vee=6.0V - 10 20 ns
07.- 07 output: Vee=2.0V - 19 75 ns
transition time te s1ee Figure 6 ’ Vee=4 .5V - 7 15 ns
Vee=6.0V - 6 13 ns
CP input HIGH or Vee=2.0V 80 17 - ns
LOW; Vee=4 .5V 16 6 - ns
. see Figure 6 Vee=6.0V 14 5 - ns
pulse width b oL input LOI: Vee=2..0V 80 | 14 - s
see Figure 7 xcc:g'g\\; ii i - :2
CC: - -
PL to CP.- CE: Vee=2.0V 100 22 - ns
recovery time trec see Figu}e 7 ’ xcc:g.gx i(; 2 - 22
cc=0. -
DS to CP.CE:see Vee=2.0V 80 11 - ns
=
CC: - -
~ CE to CP and CP Vee=2.0V 80 17 - ns
set-up time tsu to - CE; Vee=4.5V 16 6 - ns
see Figure 9 Vee=6.0V 14 5 - ns
o to - PL- Vee=2.0V 80 22 - ns
see Figure 10 xcc:g'gx ii 2 - :z
CC: - -
DS to CP,- CE and Vece=2..0V 5 2 N L
Dn to - PL; Vee=4 .5V 5 2 - ns
hold ti ‘ see Figure 9 Vee=6.0V 5 2 - ns
0 ime h -
~ CE to CP and CP Vee=2. 0V 5 =17 - ns
to - CE; Vee=4.5V 5 -6 - ns
see Figure 9 Vee=6.0V 5 -5 - ns
( AOSSEMI
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) Vee=2.0V 6 17 - MHz
o
() Vee=4.5V 30 51 - MHz
o max imum f CP input;
. frequency e see Figure 6
=h Vee=5.0V; C.=15pF - 56 - MHZz
(@]
2 Vee=6.0V 35 61 - MHz
=
power ;
= dissipation Ceo pVe [GpNaDcI;%g%, - 35 - pF
capacitance = «

Note:

[1]tw is the sameas tew and tew.

[2]te is the same as tm and tmw.

[3]Cw is used to determine the dynamic power dissipation (Po in uW).

Po-Cro>< Vec? >< Fi <N+ X (Cu>< Vec? < Fo)where :

fi=input frequency in MHz;

fo=output frequency in MHz;

Ci=output load capacitance in pF;

Vee=supply voltage in V;

N=number of inputs switching;

> (CuxVe?<fo)=sum of outputs.

//( AOSSEMI
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o Ba (Tav=—-40°C to +85°C,GND=0V,Ci=50pF,unless otherwise specified.)
i
o= Parameter |Symbol Conditions Min. Typ. Max. Unit
(0] AOS74HC165
Q Vee=2.0V - - 205 ns
(@) Vee=6.0V - - 35 ns
o ) L t0 07 - 07 Voe=2.0V - - 205 ns
. propagation - to Q7,- Q7; - - -
o delay oo see Figure 7 Vee=4.5V Al ns
- Vee=6.0V - - 35 ns
Vee=2.0V - - 150 ns
D;eEOF%GFeQ;’ Voo=4 .5V - - 30 ns
Vee=6.0V - - 26 ns
o 07.m Q7 Vee=2.0V - - 95 ns
transition ,m output; -
time L see Figure 6 Vee=4.5V - - 19 ns
Vee=6.0V - - 16 ns
CP input HIGH or Vee=2.0V 100 - - ns
LOW; Vee=4.5V 20 - - ns
< width see Figure 6 Vee=6. 0V 17 - - ns
pufse widt u _ Vee=2.0V 100 - - ns
" 'F“i%“utrem?"\’ ’ Vee=4 .5V 20 - - ns
Vee=6.0V 17 - - ns
oL P CE Vee=2.0V 125 - - ns
recovery to CP,- CE; - - _
time trec see Figure 7 Vee=4 .5V 25 ns
Vee=6.0V 21 - - ns
Vee=2.0V 100 - - ns
Dge'gonga;ECS’ Voo=4. 5V 20 - - ns
Vee=6.0V 17 - - ns
- CE to CP and CP to Vee=2.0V 100 - - L
set-up time tsu - CE; Vee=4.5V 20 - - ns
see Figure 9 Vee=6..0V 17 - - ns
0 oL Vee=2.0V 100 - - ns
n to - PL; _
see Figure 10 Vee=4.5V 20 - - ns
Vee=6.0V 17 - - ns
DS to CP,~ CE and Dn Vee=2.0V > - - ns
to - PL; Vee=4 .5V 5 - - ns
see Figure 9 - _ B
hold time tn Vec=6.0V > ns
~ CE to CP—and CP Vee=2.0V > - - ns
to - CE; Vee=4.5V 5 - - ns
see Figure 9 Vee=6.0V 5 _ _ ns
(7 AOSSEMI
,
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2 Vee=2..0V 5 - Wz
o
® : : ;
maximum CP input; _

o frequency Frex see Figure 6 Vee=4.5V 24 B MHz
g Vee=6.0V 28 - MHz
©
o Note:
S [1]tea is the sameas ten and tew.

[2]te is the same as twm and tms.

[31Cro is used to determine the dynamic power dissipation (Po in uW).

Po=Cro>< Vec? < Fi <N+ 3 (Cu < Vee? < Fo)where:

fi=input frequency in MHz;

fo=output frequency in MHz;

Ci=output load capacitance in pF;

Vee=supply voltage in V;

N=number of inputs switching;

Y (Cux<Ve?<fo)=sum of outputs.

//( AOSSEMI
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O
o
o
e Vi Ty I - i —_—
o ““:J;: Via Vi 7
9.. oV 3. 10 % ]
— —=l l.-_ S I T
o
-l b
= v ,Tt:u% -1
positive
pulse Tv“ V“T
10 % § .
e I w |
Voo Vee
L'l Yo Bl 51 J
out e

[T 8 ]

e

Figure 5. Test circuit for measuring switching times

Definitions for test circuit:

Ci=load capacitance including jig and probe capacitance.

Rr=termination resistance should be equal to the output impedance Zo of the pulse generator.
Ri=Load resistance.

Si=Test selection switch.

( AOSSEMI
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Vi
-O AL
[0) CP or CE input -
o GND—}
—
% Vi
2 - 50% ] 90 %
. Q7 or @7 output Vi
o Vo 10% 10 %
S == I--—'!'rHL TTLH—'-I

Figure 6. The clock (CP) or clock enable {C_E) 1o output (Q7 or (_)T] propagation delays, the clock pulse
width, the maximum clock frequency and the output transition times

Ty fm:|-'—

Wi
TE. CP input /y Vi

GND

Vios
Q7 or OF cstpat {

L

Figure 7. The parallel In&d{PL] pulse width, the parallel load to output (Q7 or QT propagation delays, the
parallel load to clock (CP) and clock enable (C E) recovery time

Y—_— {—
D7 imput v

1
GMND
— oy — o tpy, =
Von
Q7 outpast TV
Vo _—
— oy ——| TP —]
"l‘m e —
CF output EAuT] T
VoL

Figure 8. The data input (D7) to output (Q7 or Q7) propagation delays when PL is LOW
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b

gy —=

12

i

DS mput

i

GND

- gy —=]

Wi
CP. CE input

GHND

| A M

(1) TE may change only from HIGH-to-LOW while CP is LOW.

Figure 9. The set-up and hold times from the serial data input (DS) to the clock (CP) and clock enable [CTE)

inputs, from the clock enable input {C_E) to the clock input (CP) and from the clock input (CP) to the clock

enable input {C_E]

by

-\

Din input \Uu
GHND
L i
Vi /
PL input i

R

GMND

Figure 10. The set-up and hold times from the data inputs (Dn) to the parallel load input {F'_le

Measurement Points

(
29/

T Input Output
ype
Vi \'[1 Vi

A0S74HC165 Vee 0.5xVce 0.5xVee

Test Data
Input Load S1 position
Type
Vi tr.tr C. R L T
AO0S74HC165 Vee 6ns 15pF, 50pF 1kQ open
AOSSEMI
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Package Information

DIP16

AOS74HC165D
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max

A 3.710 4.310 0.146 0.170
Al 0.510 0.020

A2 3.200 3.600 0.126 0.142
B 0.380 0.570 0.015 0.022
B1 1.524(BSC) 0.060(BSC)

o 0.240 0.360 0.008 0.014
D 18.800 19.200 0.740 0.756
E 6.200 6.600 0.244 0.260
El 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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M ]
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 9.800 10.200 0.386 0.402
E 3.800 4.000 0.150 0.157
E1l 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
e 0= 8= 0= 8=
///( AOSSEMI
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