@ Eﬁl;oelectronics 74 H C 1 65

8-Bit Serial or Parallel-Input/Serial-Output Shift Register

General Description

The 74HC165 is a high-performance silicon-gate CMOS 8-bit shift register. Data may be loaded into register

either in parallel or in serial form. When the _serial shift/ input is low, the data is loaded asynchronously in
parallel load
parallel. When the _serial shift/_ input is high, the data is loaded serially on the rising edge of either Clock or
parallel load

Clock Inhibit (see the Function Table).

The 74HC165 inputs are compatible with standard CMOS outputs, with pull-up resistors, they are compatible
with LSTTL outputs.

Features

Output Drive Capability: 10 LSTTL Loads

Outputs Directly Interface to CMOS, NMOS, and TTL
Operating Voltage Range: 2.0 to 6.0V

Low Input Current: 1uA

High Noise Immunity Characteristic of CMOS Devices

Pb-Free Packages: SOP16
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74HC165

Pin Function
Pin Number Pin Name Description
1 serial shift/ Dat ¢ trol input
—parallel oad ata-entry control input.
2 CLOCK Clock input.
3~6. 11~14 A~H 8-bit parallel data inputs.
7 QH Shift register output (inverted).
8 GND Ground.
9 QH Shift register output (noninverted).
10 SA Serial data input.
15 CLOCK INHIBIT Clock input
16 VCC Power supply.
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Functional Description

The 74HC165 is an 8-bit Serial or M shift register. The following is function table:
parallel load
Inputs Internal Stages | Output
Serial Shift/ Clock Clock S AH QA QB Q Operation
— oc -
Parallel Load Inhibit | "
Asynchronous
L X X X a...h a b h
Parallel Load
H L L X L Qan n
o A Qo Serial Shift via Clock
H a L H X H Qan Qon
H L L X L Qan n
o A Qer | Serial Shift via Glock Inhibit
H L va H X H Qan Qon
H X H X X 0
No Change Inhibited Clock
H H X X X
H L L X X No Change No Clock

X = don’t care , Qan — Qan = Data shifted from the preceding stage.
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Inputs

A, B, C, D, E, F, G, H (Pins 11,12,13,14,3,4,5,6)

Parallel Data inputs. Data on these inputs are asynchronously entered in parallel into the internal flip-flops
when the Serial Shift/Parallel Load input is low.

SA (Pin 10)

Serial Data input. When the M input is high, data on this pin is serially entered into the first stage

parallel load
of the shift register with the rising edge of the Clock.

Control Inputs

serial shift/

————— (Pin1)
parallel load

Data-entry control input. When a high level is applied to this pin, data at the Serial Data input(SA) are shifted
into the register with the rising edge of the Clock. When a low level is applied to this pin, data at the Parallel
Data inputs are asynchronously loaded into each of the eight internal stages.

Clock, Clock Inhibit (Pins 2,15)

Clock Inputs.These two clock inputs function identically. Either may be used as an active-high clock inhibit.
However, to avoid double clocking, the inhibit input should go high only while the clock input is high.

The shift register is completely static, allowing Clock rates down to DC in a continuous or intermittent mode.

Outputs
QH, QH (Pins 9,7)
Complementary Shift Register outputs. These pins are the noninverted and inverted outputs of the eighth

stage of the shift register.

Maximum Ratings

Parameter Value Unit
DC Supply Voltage Vcc -0.5~7 \Y,
DC Input Voltage Vin -0.5~VCC+0.5 \
DC Output Voltage Vour -0.5~VCC+0.5 \
DC Input Current, per pin Iin +20 mA
DC Output Current, per pin lout +25 mA
DC Supply Current, VCC and GND Pins lcc +50 mA
Power Dissipation Pp 750 mW
Storage Temperature Tste -65~150 C
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Recommended Operating Conditions

Symbol Parameter Min Max Unit
Vee DC Supply Voltage (Referenced to GND) 2.0 6.0 \%
VIN DC Input Voltage, Output Voltage(Referenced to GND) 0 Vee \%
Vour DC Input Voltage, Output Voltage(Referenced to GND) 0 Vee V
Ta Operating Temperature, All Package Types -40 +125 °C

Input Rise and Fall Time (Figure 1)
Vce=2.0V 0 1000
tr,tf Vce=3.0V 0 600 ns
Vee=4.5V 0 500
Vee=6.0V - 400
DC Electrical Characteristics
. Vce Guaranteed Limit .
Parameter Symbol Test Conditions Unit
Vv -40~25°C | <85°C <125°C
. 2.0 1.5 1.5 1.5
Minimum
. Vour=0.1V or 3.0 2.1 2.1 2.1
High-Level Input ViH V
Vee-0.1V,  [lout|<20uA 4.5 3.15 3.15 3.15
Voltage
6.0 4.2 4.2 4.2
. 2.0 0.5 0.5 0.5
Maximum
Vour=0.1V or Vcc-0.1V 3.0 0.9 0.9 0.9
Low-Level Input Vi V
[lout|<20UA 4.5 1.35 1.35 1.35
Voltage
6.0 1.80 1.80 1.80
2.0 1.9 1.9 1.9
ViN=ViH or Vi,
45 4.4 4.4 4.4
. |lout|<20UA
Minimum 6.0 5.9 59 5.9
High-Level Output V Vin=ViHor Vi, \Y
9 P o e 3.0 2.48 2.34 2.20
Voltage [lout|£2.4mA,
4.5 3.98 3.84 3.70
|lout|<4.0mA,
6.0 5.48 5.34 5.20
[lout|£5.2mA
2.0 0.1 0.1 0.1
ViNn=ViH or Vi,
4.5 0.1 0.1 0.1
) |lout|<20UA
Maximum 6.0 0.1 0.1 0.1
Low-Level Output VoL ViN=ViH or ViL, \
3.0 0.26 0.33 0.40
Voltage [lout|£2.4mA,
4.5 0.26 0.33 0.40
[lout|<4.0mA,
6.0 0.26 0.33 0.40
[lout|<5.2mA
Maximum Input
I Vin=Vcc or GND 6.0 +0.1 +1.0 1.0 uA
leakage Current
Maximum
. Vin=Vcc or GND,
Quiescent Supply lcc 6.0 4 40 160 uA
lout=0uA
Current
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AC Electrical Characteristics (CL = 50 pF, Input tr = tf = 6 ns)

Vce Guaranteed Limit .
Parameter Symbol Unit
Vv -40~25°C | <85°C | =125°C
2.0 6 4.8 4
Maximum Clock Frequency(50% Duty Cycle) ¢ 3.0 18 17 15 MH
max zZ
(Figures 1 and 8) 4.5 30 24 20
6.0 35 28 24
2.0 150 190 225
Maximum Propagation Delay, Clock (or Clock 3.0 52 63 65
— trHs teHL ns
Inhibit) to Quor QH (Figures 1 and 8) 4.5 30 38 45
6.0 26 33 38
ol shify 2.0 175 220 265
Maximum Propagation Delay, % ) ) 3.0 58 70 72
arallel loa , ns
o Oune. SFi(Fidures 2 P T e 45 35 44 53
0 Qnor QH(Figures 2 and 8) 6.0 30 37 45
2.0 150 190 225
Maximum Propagation Delay, Input H to Qnor 3.0 52 63 65
— teLH, tPHL ns
QH( Figures 3 and 8) 4.5 30 38 45
6.0 26 33 38
2.0 75 95 110
Maximum Output Transition Time, Any 3.0 27 32 36
. trns trHo ns
Output( Figures 1 and 8) 4.5 15 19 22
6.0 13 16 19
Maximum Input Capacitance Cin - 10 10 10 pF
Timing Requirements (Input tr=tf=6ns)
Guaranteed Limit .
Parameter Symbol | VccV Unit
-40~25°C | <85°C | =125°C
n , 2.0 75 95 110
Minimum Setup Time, Parallel Date Inputs to
ol shify ) 3.0 30 40 55
serial s . ns
SO (Figure 4) * | a5 15 19 22
parallel load
6.0 13 16 19
2.0 75 95 110
Minimum Setup Time,Input SA to Clock ) 3.0 30 40 55
ns
(or Clock Inhibit) (Figure 5) > 4.5 15 19 22
6.0 13 16 19
il shify 2.0 75 95 110
Minimum Setup Time, Senal s 5 Clock 3.0 30 40 55
parallel load tsu ns
o . 4.5 15 19 22
(or Clock Inhibit) (Figure 6)
6.0 13 16 19
Minimum Setup Time, Clock to Clock Inhibit ) 2.0 75 95 110
ns
(Figure 7) > 3.0 30 40 55
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4.5 15 19 22
6.0 13 16 19
ol shift 2.0 5 5 5
Minimum Hold Time, o1& ST 3.0 5 5 5
parallel load th ns
) 4.5 5 5 5
Parallel Data Inputs (Figure 4)
6.0 5 5 5
2.0 5 5 5
Minimum Hold Time, Clock (or Clock Inhibit) ‘ 3.0 5 5 5
ns
to Input SA (Figure 5) " 45 5 5 5
6.0 5 5 5
- ) L 2.0 5 5 5
Minimum Hold Time, Clock (or Clock Inhibit)
ol shify ) 3.0 5 5 5
serial shi (Figure 6) h 45 5 5 5 ns
parallel load
6.0 5 5 5
2.0 75 95 110
Minimum Recovery Time, Clock to ¢ 3.0 30 40 55
ns
Clock Inhibit (Figure 7) e 4.5 15 19 22
6.0 13 16 19
2.0 70 90 100
Minimum Pulse Width, Clock ¢ 3.0 27 32 36
W ns
(or Clock Inhibit) (Figure 1) 4.5 15 19 22
6.0 13 16 19
. , 2.0 70 90 100
Minimum Pulse Width,
ol shify ) 3.0 27 32 36
( serial shi Figure 2) W 45 15 19 29 ns
parallel load
6.0 13 16 19
2.0 1000 1000 1000
Maximum Input Rise and Fall Times bt 3.0 800 800 800
, ns
(Figure 1) " | 45 500 500 500
6.0 400 400 400
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Switching Waveforms

CLOCK Ve

OR CLOCK INHIBIT — GND

tTLH trHL

Figure 1. Serial-Shift Mode

INPUT H

Figure 3. Parallel-Load Mode

' VALID
Vee
INPUT S 50%
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tsu th
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OR CLOCK INHIBIT 50%
— GND
Figure 5. Serial-Shift Mode
CLOCK 2 INHIBITED Vg
CLOCK INHIBIT
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tEU tI'EC
—Vee
CLOCK 50%
GND

Figure 7. Serial-Shift, Clock Inhibit Mode

SERIAL SHIFT/
PARALLEL LOAD

SERIAL SHIFT/
PARALLEL LOAD

Figure 2. Parallel-Load Mode

VALID
Vee

INPUTS A-H 50%

GND
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Figure 4. Parallel-Load Mode
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GND
Ly ty
CLOCK - Voo
OR CLOCK INHIBIT 50%
—GND
Figure 6. Serial-Shift Mode
TEST POINT
OUTPUT
DEVICE
UNDER .
TEST :I: Cy

“Includes all probe and jig capacitance

Figure 8. Test Circuit
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Package Dimension

10.000.10 0.203
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