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

OCTOBER 1976—REVISED DECEMBER 1983

. N nous Loa SN54166, SN54LS166A ... J ORW PACKAGE
sy chrono d SN74166 ... J ORN PACKAGE
e Direct Overriding Clear SN74LS166A ... D, JORNPACKAGE
. . {TOP VIEW)
e Parallel to Serial Conversion
1 16
TYPICAL MAXIMUM TYPICAL SE: E 2 15 % ;EI?LD
P
TYPE CLOCK FREQUENCY POWER DISSIPATION B E 3 14 :I H
4 13
‘166 35 MHz 360 mW SE 5 12 % gH
LS166A 35 MHz 100 mW CLK INH E 6 1 ] F
. ck[]z wode
description =
senp enos  s[1CIR
The '166 and 'LS166A 8-bit shift registers are compati-
ble with most other TTL logic families. All '166 and SN54LS166A ... FK PACKAGE
'LS166A inputs are buffered to lower the drive re- SN74L5166A ... FN PACKAGE
quirements to one Series 54/74 or Series 541L.5/74LS {TOP VIEW)
standard load, respectively. Input clamping diodes a
minimize switching transients and simplify system © o'd
. wo Ox
design. «wnZ>H
s 1 1 o g o
These parallei-in or serial-in, serial-out shift registers 3212
have a complexity of 77 equivalent gates on a monolithic B[4 18(QH
chip. They feature gated clock inputs and an overriding clls 170]ay
clear input. The parallel-in or serial-in modes are NC[ e 16[]NC
established by the shift/load input. When high, this in- pl7 15{]G

put enables the serial data input and couples the eight CLK INH[]8 14(]F
flip-flops for serial shifting with each clock pulse. When g 3
low, the parallel {broadside) data inputs are enablied and
synchronous loading occurs on the next clock pulse. 5' g z d
During paraliel loading, serial data flow is inhibited. (7))
Clocking is accomplished on the low-to-high-level edge NC - No internal connection Ll
of the clock pulse through a two-input positive NOR (&)
gate permitting one input to be used as a clock-enable ;
or clock-inhibit function. Holding either of the clock in- [TV}
puts high inhibits clocking; holding either low enables 0
the other clock input. This, of course, allows the system i)
clock to be free-running and the register can be stopped -
on command with the other clock input. The clock in- -
hibit input should be changed to the high level only
while the clock input is high. A buffered, direct clear in-
put overrides all other inputs, including the clock, and
sets all flip-flops to zero.
FUNCTION TABLE
INPUTS INTERNAL
ouTPUT
CLEAR SHIFT/| cLock | . ool ceoiar PARALLEL | OUTPUTS an
LOAD | INHIBIT A...H Qa Qg

L X X X X X L L L

H X L L X X Qag Qo | OHo

H L L t x a...h a b h

H H L * H X H  Qan| QGn

H H L 1 L X L Qan| Qgn

H X H . X X Qa0 Qpo| Qmuo
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TYPES SN54166, SN54LS166A, SN74166, SN74LS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

typical clear, shift, load, inhibit, and shift sequences
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TYPES SN54166, SN54LS166A, SN74166, SN74LS166A

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

schematics of inputs and outputs
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TYPES SN54166, SN54LS166A, SN74166, SN74LS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

logic diagram
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TYPES SN54166, SN74166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

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

Supply voltage, Ve {seeNote 1) . . . L . 0 L . L L L L oL o e 7V
Input voltage . . . . e e e e e e e e e e e .. . BBV
Operating free-air temperature range: SN54166 (seeNote2) . . . . . . . . . . .. .. —55 Cto 125°C

SN74166 . . . . . . . . . o o 0°C to 70°C
Storage temperature range . . . . . . . . . . . . . . . . . .. . ....... -—65Cto150°C

recommended operating conditions

SN54166 SN74166
UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage,Vce 4.5 5 5.5 |4.75 5 525 \
High-level output current, gy —B0O —B800 pA
Low-level output current, lg_ 16 16 mA
Clock frequency, feiock 0 25 0 25 | MHz
Width of clock or clear puise, ty, (see Figure 1} 20 20 ns
Mode-control setup time, tg, 30 30 ns
Data setup time, tg, (see Figure 1) 20 20 ns
Hold time at any input, ty {see Figure 1} 0 0 ns
Operating free-air temperature, T 5 (see Note 2) —55 125 0 70 | °C

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

PARAMETER TEST CONDITIONS ' SNS4166 SN74166 UNIT
MIN TYPi MAX [MIN TYP MAX
Vin  High-levei input voitage 2 2 v
Vi Low-level input voltage 0.8 08| V
ViK Input clamp voltage Ve =MIN, Ij=—-12mA -1.5 -15| Vv 3
i Ve =MIN, Viyg=2v,
VoH High-level output voltage 24 34 24 34 v
Vi =08V, IgH=-800uA n
Vee=MIN, V=2V, wl
VoL Low-level output voltage 0.2 04 0.2 04| Vv
ViL=08V, IgL=16mA o
Iy Input current at maximum input voltage | Voo = MAX, V| =55V 1 1| mA S
ItH  High-level input current Vee =MAX, V=24V 40 40 [ uA w
i  Low-level input current Vee = MAX, V=04V -16 —1.6 [ mA o
log Short-circuit output current § Vee = MAX —-20 —-57 | —18 —57 | mA -
Iec  Supely current Vee = MAX, See Note 3 a0 127 a0 127 | mA P-
’For conditions shown as MIN or MAX, use (he appropriate value specified under recommended operating conditions. h
-A|| typical values areat Voo =5V, T = 25"C.
$Not more than one output should be shorted at a time
NOTES: 1. Voltage values are with respect to network ground terminal
2. An SNB4166 in the W package operating at free air temperatures above 113°C requires a heat sink that provides a thermal
resistance from case to free air, Rgc a, of not more than 48 C/W
3. With all outputs open, 4.5 V applied to the serial input, all other inputs except the clock grounded, lcg is measured after a
maomentary ground, then 4.5 V, is applied to the clock
switching characteristics, Vcc =5V, Ta = 25°C
[ PARAMETER TEST CONDITIONS MIN TYP MAX[UNIT
fmax Maximum clock frequency ] 25 35 MHz
Propagation delay time, high-to-
tpp | DS M o 23 3| ns
tow-level output from ciear
C - 1SpF, Ry = 400 52,
Propagation delay time, high-to-
pPHL See Figure 1 20 30 ns
fow-level output from clock
Propagation delay time, low-to
(PLH 17 26 ns
high-level ou!put from dock
'
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TYPES SN54LS166A, SN74LS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

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

Supply voltage, V¢ (see Note 1)
Input voltage

SN74LS166A
Storage temperature range

NOTE 1: Voltage values are with respect to network ground terminal.
recommended operating conditions

Operating free-air temperature range: SNB4LSTBBA. ... .. ... . .. . i

SN54LS166A 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 voltage 2 2 \Y
ViL Low-level input voltage 0.7 0.8 v
10H High-level output current -04 - 04 mA
oL Low-ievel output current 4 8 mA
felock Clock frequency o] 25 0 25 MHz
tw Width of clear pulse (See Figure 1) 20 20 ns
tw Width of clock pulse {See Figure 1) 25 25
tsu Mode-control setup time 30 30 ns
oy Data setup time (See Figure 1) 20 20 ns
th Hold time at any input {See Figure 1 and Note 4) 0 0 ns
Ta Qperating free air temperature — 55 125 Q 70 °c

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

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

PARAMETER TEST cONDITIONS t SNS4LS166A SN74LS166A UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Vece = MIN, ff=—~18mA -15 —-15 v
Von Vee=MIN,  Vig=2V, V)L = MAX, 25 34 27 a4 v
lpH=—04mA
v Vec=MIN, Vip=2V, JloL=4mA 0.25 0.4 0.25 0.4 v
oL V)L = MAX [loL=8mA 035 05
I Voo = MAX, V=7V 0.1 0.1 [ ma
M Voo =MAX, V=27V 20 20 | pA
hL Voo =MAX, V=04V -04 —-04 mA
los§ Ve = MAX — 20 —100 [ —20 —100 | mA
Icc Voo = MAX,  SeeNote 5 20 32 20 32 mA

tFor conditions shown as MIN or MAX, use the appropriate value specified und
tAll typical values areat Voo = 5V, T4 = 26°C

er recormmended operating conditions.

§Not more than one output should be shorted at a time, and duration for short-circuit should not exceed one second.
NQTE 5:  With all outputs open, 4.5 V applied to the serial input and all other inputs except the clock grounded, I 'is measured after a momentary ground,

than 4.5V, is applied to clock,

switching characteristics, Vg =5 V, Ta = 256°C

PARAMETER

TEST CONDITIONS MIN TYP MAX | UNIT
fmax Maximum clock frequency 25 35 MHz
. Propagation delay time, high-to- 19 30

ns
PHL low-level output from ciear s5oF. R 2k QL
=1 , = ,
' Propagation delay time, high-to- gL e P 1 L 7 14 25 ns
PHL low-level output from clock o6 Figure
Propagation delay time, low-to-
t 5 1 n
PLH high-tevel output from clock e y
’
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TYPES SN54166, SN54LS166A, SN74166, SN74LS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT

Vec

TEST TABLE FOR SYNCHRONOUS INPUTS

FROM
ONDER TPUT TESTED
UNDER DATA INPUT —— | OU
TEST {See Note D FOR TEST SHIFT/LOAD {SEE NOTE F)
C=15pF H ov Qy at ty+
I {See Note C) Serial
— 45V QH at th48
- - Input
LOAD FOR OUTPUT UNDER TEST
- 3v
CLEAR INPUT Vief

CLOCK INPUT  Vref

— tw'(clock) f— _.1 tsu - 1y,
|

DATA
INPUT | Vier | Vyet
(SEE TEST ! |
TABLE) ! | 3
PHL _.} | — PHL [
(clear-Q) l —{ tPLn b (cLK-@)
| icek-al +————Vonu &
OUTPUT Q Vet Vref QO
VoL -
VOLTAGE WAVEFORMS >
(Y1}
NOTE: A. Al pulse have the ing istics: Zgyp = B0Q; for 166, t, K7 ns and 4 < 7 ns; for 'LS166A, t, < 16 nsand o
1 < 6 ns. |
B. The dock pulse has the followi iStics: 1y £ 20 ns and PRR = 1 MHz. The ciear pulse has the foliowing '_

characteristics: ty{clear) < 20 ns and thgq = 0 ns. When testing fn,5,, vary the clock PRR.

€y includes probe and jig i

All diodes are 1N3064, 1N916, or equivalent.

A clear pulse is applied prior to sach test.

Propagation delay times (tp| | 8nd tpyy | are measured at t,, , 1. Proper shifting of data is verified at t; , g with a functional test.
t, = bit time before clocking transition

141 = bit time after one clocking transition

th +8 = bit time after eight clocking transitions

H. For ‘166 Vygr = 1.5 V; for ‘LS166A Vo5 = 1.3 V.

ommooO

FIGURE 1
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