SN54166, SN54LS166A, SN74166, SN74LS166A

SDLS063

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

OCTOBER 1976 — REVISED MARCH 1988

+ Synchronous Load
+ Direct Overriding Clear
* Parallel to Serial Conversion

TYPICAL
POWER DISSIPATION

TYPICAL MAXIMUM

TYPE CLOCK FREQUENCY

166 35 MHz 360 mwW

‘LS166A 35 MHz 100 mW
description

The ‘166 and ‘.S166A 8-bit shift registers are compati-
ble with most other TTL logic families. All ‘166 and
‘LS166A inputs are buffered to lower the drive re-
quirements to one Series 54/74 or Series 54L5/74LS
standard load, respectively. Input clamping diodes
minimize switching transients and simplify system
design.

These parallel-in or serial-in, serial-out shift registers
have a complexity of 77 equivalent gates on a monolithic
chip. They feature gated clock inputs and an overriding
clear input. The parallel-in or serial-in modes are
established by the shift/load input. When high, this in-
put enables the serial data input and couples the eight

SN54166, SN54LS166A . . . J OR W PACKAGE
SN74166 . . . N PACKAGE
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flip-flops for serial shifting with each clock pulse. When 9
low, the parallel (broadside) data inputs are enabled and
synchronous loading occurs on the next clock puise. i a % 2|53
During parallel loading, serial data flow is inhibitad. !
Clocking is accomplished on the low-to-high-level edge . NG - Mo internal connection
of the clock pulse through a two-input positive NOR '
gate permitting one input to be used as a clock-enable logic symholT
or clock-inhibit function. Holding either of the clock in-
puts high inhibits clocking; holding either low enables SRGE
the other clock input. This, of course, allows the system R 12~ g
clock to be free-running and the register can be stopped SH/LD {15 M1 [SHIFT)
on command with the other clock input. The clock in- M2 [LOAD]
hibit input should be changed to the high level only CLK INH {6) =
while tha clock input is high. A buffered, direct clear in- eLK 7 £C3I1-b
put overrides all other inputs, including the clock, and ()
sets all flip-flops to zero. SER 2 | 1,3D
A | 2,3D
FUNCTION TABLE B :i: 2,3D
INFUTS INTERNALT ¢ 51
———— | SHIFT/] CLOCK PARALLEL | OUTPUTS D
CLEAR | ToaD | mwsiT | CHOCK | SERIALI— G5 Qg an £ (10}
L X x x X X L L [ “n
H x [N L X X Can Qgg Qun F 12
H L L i X a...hn 2 b h G
H B L t H % H  Qan| Qgn H (14} ‘ (13) a
H H L t L ® L Qan!| QGn
" ol H ! x X Oap GBo| Quo This symbol is in accordance with ANSI/EEE Sid 91-1984 and IEC
Pubiication §17-12.
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA documents contain information R
current as of publication date. Products conform to /|
specifications per the tarms of Texas Instrumants TEMS
standard warranty. Production processing does mot
necessarily include testing of all parameters. lN STRUMENTS
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SN54166, SN54LS166A, SN74156, SN74LS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

typical clear, shift, load, inhibit, and shift sequences
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SN54166, SN54LS166A, SN74166, SN74LS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

schematics of inputs and outputs

166
EQUIVALENT OF EACH INPUT OUTPUT
-= Vee
V — g
cc 100 §2
4 kL2 NOM
INPUT -
OUTPUT
'LS166A
QUTPUT
EQUIVALENT OF PARALLEL EQUIVALENT OF EACH INPUT
AND SERIAL INPUTS Veo Voo
120
Vee -, QI NOM
24 kKA NOM

INPUT —_—

QUTPUT

Shift/Load Rgq = 13 k2 NOM
All Other Rgg = 10 k{1 NOM
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SN54166, SN54LS166A, SN74166, SN74LS166A

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

logic diagram (pasitive logic}
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Pin numbers shown are for D, J, N, and W packages.
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SN54166, SN74166

PARALLEL-LOAD 8-BiT SHIFT REGISTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vi {see Note 1)
Input voitage . . . . .

Operating free-air temperature range: SN54166 (see Note 2) |

Storage temperature range
recommended operating conditions

SN74166

7v

. . . . .85V
—B5°C to 125°C
0°C to 70°C
—85°C to 150°C

SNE4166 SN74166
UNIT
MIN NOM MAX { MIN NOM MAX

Supply voltage, Vi 4.5 5 5.5 4.7% 5 h25 v
High-level output current, gy —800 —B0O0 | wA
Low-level output current, Iy 16 16 ma
Clock frequency, feigek Q 25 0 25 | MHz
Width of clock or clear pulse, 1, (see Figure 1) 20 20 ns
Mode-control setup time, 1g, 30 30 ns
Data setup time, tg, (see Figure 1) 20 20 ns
Hold time at any input, 1 (see Figura 1) [+ V] ng
Operating free-air temperaiture, T 5 (see Note 2} —55 125 a 70 C

electrical characteristics over recommended

operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS T SN541§6 SN74".;G UNIT
MIN TYPF MAX | MIN TYPI MAX
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 08| Vv
Vi Input clamp voltage Voo =MIN, Ij=-12mA —-1.5 -1.5 v
. Voo =MIN, Vig=2vV,
VouH High-level output voltage ViL =08V, lgy =800 A 24 34 24 34 v
Vec=MIN, Vyy=2Vv,
Vor Low-level output voitage ViL=08V, oL = 16mA 0.2 04 0.2 04| VvV
I Input current at maximum input voltage | Voo =MAX, V=55V 1 1| mA
|4 High-level input current Voo =MAX, V=24V 40 40 | uA
L  Low-level input current Voo =MAX, Vy=04V -1.6 —1.6 | mA
log  Short-circuit output current§ Voo = MAX -20 ~67 | —18 —57 | mA
lcc  Supply current Voo = MAX, See Note 3 20 127 20 127 | mA

TFor conditians shown as MIN ar MAX, use 1he appropriate value specified under recommended operating conditions.

xlAII typical values are at Voo =5V, Ty = 25°¢C.

#Not mora than ane output should be sharted at a time,

NOTES: 1.

Vaoltage values are with respect 1o netwaork ground terminal,

2. An SN54166 in the W package operating at fres-air temperatures above 113°C requires a heat-sink that provides a thermal

resistance from case to free air, Age a, of not More than 4B° C/W.
3. With all outputs onen, 4.5 V applied to the serial input, all other inputs except the clock groundsd, lgp is measured after a
maomentary ground, then 4.5 V', is applied to the clack.

switching characteristics, Voo =5V, Ta = 26°C

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
fmax Maximum clock frequency 25 35 MH 2z
Propagatiaon delay trme, high-ta- 2 35

t

PHL tow-level autput from clear ns

: CL=15pF. Ry =400 1,

Prapagation delay ¢tme, high-ta- See Fi 1 20 0

l ce Figure

PHL low-tevel output trom clock 4 ns
Propagation delay time, low-10-

! 1

PLH high-level autput from ciock 7 26 ns

{if
TeEXxas
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SN54L5166A, SN74LS166A ,
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

ahsofute maximum ratings over operating free-air temperature range {uniess otherwise noted)

Supply

Input voitage . ..
COperating free-air temperature range: SN5415166A
SN74L5166A
Storage temperature range .. ... .. e e e aaaa e

NOTE 1: Voltage values ere with respect to netwark ground terminal.

valtage, Voo (see Note 1) ..o ooun i

recommended operating conditions

7V

SNE4LST66A SN74LS166A UNIT
MIN TYP MAX | MIN TYP MAX

Vee Supply voltage 4.5 5 55 4.75 5 5.25 v
VIH High-level input valtage 2 2 v
ViL Low-laveal input voltage Q.7 0.8 v
loH High-level guiput current — Q.4 -~ 0.4 mA
loL Low-level output current 4 8 mA
felock Clock frequency 0 26 0 25 MHz
Tw Width of clear pulse ($ee Figure 1) 20 20 ns
[ Width of ciock pulse {See Figure 1} 26 25
tsy Made-contral setup time 30 30 ns
tsy Data setup time {See Figure 1) 20 20 ns
th Hold time at any input (See Figure 1 and Note 4} o) 0 ns
Ta, Qperating free air temperature — 55 125 a 70 o

NOTE 4: The hold time limit of O ns applies only if the rise time is less than or equaito 10ns.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS T SNSALSTB6A SN74LS16RA UNIT
MIN TYPE MAX [ MIN TYP} MAX
Vi Voo = MIN, i|=—18mA —15 —15 \4
Vou VeCTMIN. - ViHT 2V, VLT MAX, 25 3.4 27 34 v
IoH=—0.4mA
v Vee = MIN, ViR=2V. gL =4 mA 0.25 0.4 0.25 0.4 v
oL VL = MAX oL -8 mA 036 05
It Voo = MAX, V=7V 0.1 0,1 mA
IIH Voo = MAX, V=27V 20 20 HA
L Vepe=MAX, Vvi=04V -0.4 -0.4 mA
los§ Veoe = MAX —20 - 100 | —-20 -100 mA
lee Voo = MAX, SeeNoteS§ 20 32 20 32 mA

tFor conditions shown as MIN or MAX, use the appropriate value specified undar racommended cperating conditions.
$All typical values areat Voo = 5V, Ta = 25°C.
§Not mare than one output should be shorted at 2 time, and duration for short-gircuit should not exceed one second.
NOTE 5:  With all cutputs open, 4.5 V applied ta the serial input and all other inputs except the clock grounded, I is measured after a momentary ground,

than 4.

BV, is applied to clock.

switching characteristics, Ve =5V, Ta = 25°C

L]

high-tevei output frem cliock

PARAMETER , TEST CONDITIONS MIN TYP MAX | UNIT
fmax Maximum clock frequency 25 35 MHz
Propagation delay time, high-ta-
t - 19 30 ns
PHL tow-level output from clear c =18pF. R 2 k(2
. Propagation delay time, high-ta- SL Ei P 1 L ) 7 14 o5 ns
PH low-level output from clock 6 Tiaure
P tion delay time, low-to-
LM ropagation ay tim 5 11 20 ns

+3
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SN54166, SN54LS166A, SN74166, SN74LS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

TEST vee
POINT
FROM TEST TABLE FOR SYNCHRONOUS INPUTS
CLUTPUT
UNDER DATA INPUT ——— | OUTPUT TESTED
TEST (See Note D FOR TEST SHIFT/LOAD (SEE NOTE F)
CL=15pF H ov Qpy sttty
I (See Note C) Serial
s 45V QH atth+g
= = Input
LOAD FOR DUTPUT UNDER TEST
e | l'Whtzleelr) [ and
I | 3V
CLEAR INPUT Vref

CLOCK INPUT  Vref

— twiciock! M—
[

DATA
INPUT :
(SEE TEST
TABLE) | i |
tPHL ) — PHL [
(clear-Q} i _.1 t | (CLK-Q)
FLH

! reLr-al 7 - + — —— — VoH
OUTPUT Q Vref }/Vref \ Vref
Vou

VOLTAGE WAVEFORMS

NOTE: A. Alipulseg ws have the following ch istics: Zp,, = 50Q; for 166, t, € 7 ns and t; € 7 ns; for LE166A, t, < 15 nsand
tf & 6 ns,
B. The clock puise has the following characteristics: ty(clock) < 20 ns and PAR = 1 MHz. The clear puise has the following
characteristics: tu{cigar) * 20 ns and thoig = 0 ns. When testing .y, vary the clock PRA.
Cy includes probe and jig capacitance.
. All dipdes are 1N3064, TN916, or equivalent.
A clsar pulse i3 applied prior to each tast.
Propagation delsy times {tpp | and tpyy| ) are measured at ty, ., 1. Proper shifting of data is verified at 1, g with a functional test.
t, = bit time before clocking transition
41 = bit ime after one clocking transition
1n+ 8 = bit time after sight clocking transitions
H. For "166 Vg = 1.5 V; for 'LS166A Vg = 1.3 V.

ammop

FIGURE 1
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