8-BIT SHIFT REGISTER

DESCRIPTION

The T54LS/T74LS166 is an 8-bit shift register. It
consists of a parallel-in or serial-in, serial-out 8 bit
shift register with gated clock inputs and an over-
riding clear input. The parallel-in or seriai-in mo-
des are controlled by the SHIFT/LOAD input. When
the SHIFT/LOAD input is held high, the serial da-
ta input is enabled and the eight flip-flop perform
serial shifting with each clock pulse. When held
LOW, the parallel data inputs are enabled and syn-
chronous loading occurs on the next clock pulse.
Clocking is accomplished on the low-to-high fevel
edge of the clock pulse via a two input positive NOR
gate. Clocking is inhibited when either of the clock
inputs are held high, holding either input low ena-
bles the other clock inputs this will allow the sy-
stem clock to be free running and the register
stopped on command with the other clock inputs.
The clock inhibit input should be changed to the
high level only when the clock input is held high.

B1 D1/D2

Plastic Package Ceramic Package
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M1 c1
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:
T54LS166 D2 T74L8166 C1
T74LS166 D1 T74LS166 M1
T74LS166 B1

PIN CONNECTION

A buffered direct input overrides all other inputs, (top view)
including the clock, and sets all flip-flops to zero. DUAL IN LINE
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AB,C.D, oo
E,F.GH Paraliel Inputs
CLR Clear ;
SIL Shift Load NC
QH Outputs :,,l
Si Serial Input wozn
cP Clock Pulse -] - R
CPi Clock Inhibit NC = No Internal Connection
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TRUTH TABLE

INPUTS INTERNAL OUTPUT
SHIFT/ CLOCK PARALLEL OUTPUTS
CLEAR LOAD INHIBIT CLOCK SERIAL Qy
A...H Qa Qp
L X X X X X L L L
H X L L X X Qap Qo Qno
H L L I X a...h a b h
H H L i H X H Qan Qgn
H H L 1 L X L Qan Qan
H X H 1 X X Qao Qgo Quo
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 v
V) Input Voltage, Applied to Input -051t0 15 \
Vo Output Voltage, Applied to Output 0to 10 \"
Iy Input Current, into Inputs —30to 5 mA
lo Output Current, into Outputs 50 mA

Stresses in excess of those listed under ‘‘Absolute Maximum Ratings™” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other conditions in excess of those
indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

GUARANTEED OPERATING RANGES

Supply Voltage
Part Numbers Temperature
Min Typ Max
T54LS166D2 45 V 50V 55 V —55°C to +125°C
T74L8166XX 475V 50V 525V 0°C to +70°C

XX = package type.
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits
Symbol Parameter Test Conditions Units
Min. | Typ. | Max. (Note 1)
ViH Input HIGH Voltage 2.0 Guaranteed input HIGH Voltage v
for all Inputs
ViL Input LOW Voltage 54 0.7 | Guaranteed input LOW Voltage v
74 o8 | for all Inputs
Vep Input Clamp Diode Voltage -0.65| —1.5 [ Voc=MIN,|jy= —18mA \
VoH Output HIGH Voltage | 54 25 3.4 Voo =MIN, loy = —4004A,V|y=V)y or v
74 27 3.4 ViL per Truth Table
VoL Output LOW Voltage | 54,74 025 [ 04 | loL=4.0mA | Vo =MIN, Viy=Vy or
74 0.35 | 05 | Io =8.0mA | ViL per Truth Table v
M Input HIGH Current 20 Vec=MAX,V|N=2.7V uA
0.1 Voo =MAX,V|N=T7.0V mA
I Input LOW Current -0.4 | Voo =MAX,V|y=0.4V mA
los Output Short Circuit Current | —20 —100 | Voo =MAX mA
(Note 2)
\cc \ Power Supply Current \ \ \ 38 \ Voo =MAX X mA

AC CHARACTERISTICS: To=25°C

Limits
Symbol Parameter Test Conditions Units
Min. | Typ. | Max.

fmax Maximum Clock Frequency 25 35 MHz
tPHL Clear to Output 19 30 | Vge=5.0V ns
tpLH Clock to Output 23 35 | C_=15pF ns
tpHL 24 35

Notes:

1) For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.
2) Not more than one output should be shorted at a time.
3) Typical values are at Voo =5.0V, Tp=25°C
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AC SET-UP REQUIREMENTS: T,=25°C

Limits
Symbol Parameter Test Conditions Units
Min. | Typ. | Max.
tw Clock Clear Pulse Width 30 ns
ts Mode Control Set-up Time 30 Ve =5.0V ns
ts Data Set-up Time 20 ns
th Hold Time, Any Input 15 ns

AC WAVEFORMS

TEST TABLE FOR SYNCHRONOUS INPUT
DATA INPUT

FOR TEST SHIFT/LOAD OUTPUT TESTED
H ov O at thyq
Serial
nput 4.5V Onatty.g
—  twam

(LR 1.3% 13v

Y 1Y 13v 13v

D (SEE
TEST TABLE)

torg — tew
(CLR-0) {P-)

13v

Note: t, =bit time before clocking transition
tn 4+ 1 =bit time after one clocking transition
tn 4+ g =bit time after eight clocking transitions
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