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HD74LS166A ecuishi negisers

The inputs are buffered to lower the drive requirements to
om nnos 74 or 74LS standard load, respectively. Input
di inimize switching transients and simplify
system desugn This paraliel-in or serial-in, serial-out shift
register has a complexity of 77 equivalent gates on a mono-
lithic chip. This device features gated clock inputs and an
overriding clear input.
The perallel-in or serial-in modes are established by the shift/
load input.
When high, this input enables the serial data input and couples
the eight flip-flops for serial shifting with each clock pulse.
When low, the parallel (broadside} data inputs are enabled
and synchronous loading occurs on the next clock pulse.
During peraliel loading, serial data flow is inhibited.
Clocking is accomplished on the low-to-high-level edge of the
clock pulse through a two-input positive NOR gate permitting
one input to be used as a clock-enable or clock-inhibit func-
tion. Holding either of the clock inputs high inhibits clocking;
holding either low enables the other clock input.
This, of course, allows the system clock to be free-running
and the regi can be pped on command with the other
clock input. The clock-inhibit input should be changed to the
high level only while the clock input is high. A buffered, direct
clear input overides all other inputs, including the clock,
and sets all flip-flops to zero.

WB8LOCK DIAGRAM

Clear
Serial Input
Shift/Load e——{>-
A

T

T

T

kaki

a8

B

>

L]
e

3
p o (]
c

©
E3

£
B4

~

i i l; [178
H
WPIN ARRANGEMENT Clok— >
Clock Inhibit Qu
serni SN BMFUNCTION TABLE
nput
” Inputs Internal Outputs
A E}_‘ _E] Shils/Load Shift/ Clock X Parallel | Outputs 4
Clear Load Inhibit Clock Serial
8 EH | [Taparstied o nhiby A--H|[Qa Qs Qu
Barallel foput H L X X X X X L L L
e [ {1 g H X L L X X [ Qao Quo| Quo
N E E c R L L 1 X ascer h a b h
5 —1 ]
L H H L t H X H Qan Qin
vk [o 1 e H H L 1 L X _| L Q] Qo
H X H t X X Qao Qro Quo
Ciock E——» — E
: Notes) 1. H;high level, L; low level, X; irrelevant
"GND E I Clear 2. t;transition from low to high level
3. 4; transition from high to low level
(Top View) 4. a~h; the level of steady-state input at inputs A to H
respectively
5. QA0~QHo; the level of QA to QH. respectively, before the
indicated steady-state input conditions were established.
6. QAn~QHn; the level of QA to QH, respectively, before the
most recent | transition of the clock.
ERECOMMENDED OPERATING CONDITIONS
Item Symbol min nom max Unit
High level output current fon = -~ — 400 uA
Low level output current Jor - - 8 mA
Clock frequency Jetock 0 = 25 MH:z
Clock and clear pulse width tw 20 — - ns
Mode control seup time [ 30 — — ns
Data setup time 129 20 - — ns
Hold time th 0 — — ns
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HD74LS166A

HELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input voltage Vi 2.0 - — v
Vi — - 0.8 v
Vou Vec=4.75V, Viu=2V, Vin=0.8V, Ion= —400uA 2.7 - - v
Output voltage Vou Vec=4.75V, Vig=2V ToL=4mA — - 0.4 v
Vie=0.8V Jor=8mA — - 0.5 \
It Vec=5.25V, Vi=2.7V - - 20 uA
Input current I Vec=5.25V, Vi =0.4V — - —0.4 mA
It Vec=5.25V, Vi=7V — — 0.1 mA
Short-circuit output current Ios Vec=5.25V —-20 - —100 mA
Supply current** Icc Vec=5.25V - 20 32 mA
Input clamp voltage Vik Vec=4.75V, In= —18mA — — —-1.5 \4

* Vee=5V, Ta=25°C

** With all outputs open, 4.5V applied to the serial input and all other

inputs except the clock gr ded,Jccis d after a Yy
ground, then 4.5V, is applied to clock.
BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs Test Conditions min typ max Unit
Maximum clock frequency Smaz 25 35 - MH:z
tehe Clear CL=15pF - 19 30 ns
Propagation delay time tPHL RL=2kQ 7 14 25 ns
Clock
tPLH 5 11 20 ns
ETESTING METHOD
1) Test Circuit Waveform
asv vee "
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)lr Notes) 1. Input pulse: #77y<15ns, 175y, <6ns, PRR=IMHz
duty cycle 50%
. . . Clock input: #,,>20ns
Notes) ; i{i :;Tcl::” ‘:’rg;oa;‘:é capacitance. Clear input: £,,>20ns, £5,=10ns, when testing fygx, vary
- lodes ar : the clock PRR.
2) Testing Table 2. Propagation delay time (¢pz sy and tpgyy) are measured at
N N .- 1+ ;- Proper shifting of data is verified at #+8 with a
Data inputs Shift/Load Output Bit time functional test.
Data H ov Qn ta+1 3. 1,; bit time before clocking transition.
Serial-in 4.5V Qu taes tn+1; bit time after one clocking transition.
1n+8; bit time after eight clocking transition.
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HD74LS166A

ETYPICAL CLEAR, SHIFT, LOAD, INHIBIT, AND SHIFT SEQUENCES
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