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SN54164, SN54LS164, SN74164, SN7ALS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

MARCH 1974 — REVISEC MARCH 13988

» Gated Serial Inputs

* Fully Buffered Clock and Serial Inputs

SNE4164, SN54LS164 . . . J OR W PACKAGE
SN74164 . . . N PACKAGE
SN74LS164 . . . D OR N PACKAGE

* Asynchronous Clear (TOP VIEW)
TYPICAL
TYPICAL
TYPE MAXIMUM POWER DISSIPATION Ay Unedvee
CLOCK FREQUENCY 52 130 an
164 36 MHz 21 mW per bit aa 03 120 og
‘L5164 36 MHz 10 mW per bit ag O+ 1Jag
ac s 101 Qg
description ap s s CLR
GND 7 sfcLK

These 8-bit shift registers feature gated serial inputs and
an asynchronous clear. The gated serial inputs (A and
B) permit complete control over incoming data as a low
at either input inhibits entry of the new data and resets
the first flip-flop to tha low level at the next clock pulse.
A high-level input enables the other input which will
then determine the state of the first flip-fiop. Data at the
serial inputs may be changed while the clock is high or
low, but only information mesting the setup-time re-
quirements will be entered. Clocking oceurs on the low-
to-high-level transition of the clock input. All inputs are
diode-clamped to minimize transmission-line effects.

The SN54164 and SN54LS164 are characterized for
operation over the full military temperature range of
—-55°C to 125°C. The SN74164 and SN74LS164 are
characterized for aperation from 0°C to 70°C.
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INPUTS OUTPUTS
CLEAR |cLOCK | A B QA QB : OH H = high lavel (steady state}l, L = low tevel (staady state)
L X X X L L L X = irrelavant (any input, including transitions)
H L X X |cap Gmg QHo t = transition from low to high level,
Qag. Qgp. Qg = the level of Qa, Qpg, or Qy, respectivaly, betare the indicated
H U H H H  Qan QGn steady-stata input conditions were established.
H T L X L Qaq QGn Qan. Qgp = the lavel of QA or @g before the most-recant 1 transition of the
H + X L L Qan ag clock: indicates a one-bit shift.
a
schematics of inputs and outputs
‘164 ‘L5164
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS. EQUIVALENT OF EACH INPUT.| TYPICAL OF ALL OUTPUTS
vee -- " ;&c Vee - |- ——Vee
- Q2 + 120 0 NOMZ
Req = 4 k@2 NOM i Rag I
NOM _
INPUT — — ——~ INPUT -—
h 4 QUTPUT OUTPUT
" [
Clear, clock: 17 k2 NOM
Serial in: 25 k§2 NOM
‘
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SN54164, SN54LS164, SN74164, SN74LS164
8-BIT PARALLEL-GUT SERIAL SHIFT REGISTERS

typical clear, shift, and clear sequences
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tThis symbaol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

{iP
TeEXAS
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 73265



SN54164, SN54LS164, SN74164, SN74L5164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

logic diagram {(positive logic)
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SN54164, SN74164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

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

Supply voltage, VCC (888 NOte T} . .. . i i e e e e e 7V
INPUE YOItBOE . . . . e e e e et i e 55V
Operating free-air temperature range: SN54164. . .. ... .................. —-B6°%C to 125°C

SN74164 . .. e 0°C to 70°C
Storage temperature TaNg. . . . . . vttt ittt et et e e e e e —65°C to 150°C

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

recommended operating conditions

5N54164 SN74164 UNIT
MIN NOM MAX MIN NOM MAX

Supply voltagas, Vg 4.5 5 5.5 | 4.75 5 5.25 v
High-level output current. loH ~-400 ~400 whA
Low-level output current, IoL 8 8 mA
Clock frequency, folack 0 25 4] 25 MHz
Width of clock or clear input pulss, ty 20 20 ns
Data setup time, tgy [see Figure 1] 15 15 ns
Data setup time, tg, (Clear Inactive) (see Figure 1) 20 20 ns
Data hold time, ty (s8¢ Figure 1) 5 5 ns
Operating free-air temparature, Tp -65 126 Q 70 °C

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

SN54164 SN74164
PARAMETER TEST cOnDITIONST UNIT
MIN TYP} mAX | MIN TYPE MAX
Vi High-fevel input voitage 2 2 A
ViL Low-level input voltage 0.8 08| V
VK Inputclamp voltage Voo =MIN, 1 =—12mA —-1.5 —15] ¥
Vou Highlevel tvolt Yeg = MIN. ViH =2V, 24 32 24 32 v
igh-level output voltage B . 8 .
oH Hig P 9 VIL =08V, IgH = —400 uA
VoL Lowdevel tvolt Ve = MIN, - Vi =2V, 02 04 02 04| v
ow-level output voltage X . . E
oL e 9 VIL=08V. lgL=8mA
1 Input current at maxirmum input voitage Voo = MAX, V=568V, 1 11 mA
lj  High-level input current Voo =MAX, V=24V 40 40 | pA
Il Low-level input current Ve =MAX, V=04V —1.6 —-1.6 | mA
ing Shart-circuit output current® Veg = MAX —~10 -275{ -9 —27.5 [ mA
Vee = MAX, | Vicloekl = 0.4 V 30 30
lce  Supply current mA
See Note 2 Vilclock) =24V 37 54 37 54
t For ¢conditions shown at MIN ot MAX, use the sppropriate value specified under recommended operating conditions.
t All typical values are at Ve =5V, Ty = 25C.
§ Not more than two outputs should be shorted at a time.
NOTE 2: Igg s measured with outputs open, serial inputs grounded, and a mamantary greund, then 4.5 V, applied to clear.
switching characteristics, VCCc =5V, Tao=25"C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
fmax Maximum clock frequency CL=18pF 25 36 MHz
Propagation delay time, high-to-low-level CL=15pF 24 36
t
PHL o outputs from clear input R, =500 & C=50pF 28 42 ns
Propagation delay time, iow-to-high-tevel L X ’ C_-15pF 8 17 27
1RLH . See Figure 1 ns
Q outputs from clock input C_ =80 pF i0 20 30
Propagation delay time, high-to-low-level Cy = 15pF 10 21 32
t
PHL  oLtputs from the clock input Cy = 50 pF 1 2z 3"
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SNHALS164, SN74LS164

8-BIT PARALLEL-QUT SERIAL SHIFT REGISTERS

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

Supply voltage, Voo {(see Note 1) . . ... ... ... ...
Input voltage . . .. ... ... .. ... . ... .. ... ...

Operating free-air tamperature range: SNO4LS164 .

SN74L5164 .

Storage temperature range ... ..... ... . ......

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

recommended operating conditions

................................. 7V
-565°C to 1256°C
0°C to 70°C

....................... -65°C to 1650°C

SNSALS164 | SN74L5164
UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 55 | 475 5 525 v
ViH Highdevel input voitage 2 2 '
ViL Low-evel input valtage 0.7 0.8 v
I0H High-levet output current - 04 - 04 ma
loL Low-level output current 4 3 mA,
felock Clock freguency L] 25 0 25 MHz
tw Width of clack or clear input pulse 20 20 ns
tgy Data setup time (See Figure 1} 15 15 ns
tsy Clear inactive setup time {See Figure 1) 20 20 ns
th Data hotd time (See Figure 1} 5 5 ns
Ta Operating free-air temperature — 55 125 0 70 °c

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

noted)
SN5415164 SN74LS164

PARAMETER TEST CONDITIONS T N TYPE MAX MIN_ TYPT MAX UNIT
Vi Ve = MIN, || = —18 mA “15 15| W
VoK :;?40; ngza mAV'H =2V ViL = MAX, 25 35 2.7 3.6 v

Yoc = MIN, ViH = 2 V. gL = 4 mA 0.25 0.4 0.25 0.4

VoL VIL = MAX oL = 8 mA o35 05|
Iy Vo = MAX, V| =7V 0.1 0.1 mA
liH Vog = MAX, V) =27V 20 20 wA
m Ve = MAX, V) = 0.4V —0.4 0.4 | ma
log Yoo = MAX ~20 -100 | -20 -100 mA
Ice Voo = MAX,  See Note 3 16 27 16 27 mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

*All typical values are at Voo = 5V, Ta = 26°9C.

8Not more than one output should be shorted at a tima, and duration of the short-gircuit should not exceed one second.
NOTE 3: I is measured with outputs open, serial inputs grounded, the clock input at 2.4 V, and 2 momentary ground, then 4.5 V applied

ta clear.

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

TEST CONDITIONS MIN TYP MAX UNIT

PARAMETER

fmax Maximum clock frequency 26 36 MHz
Propagation delay time, high-to-low-level Q outputs from clear

tPHL . . Ry =2k, Cp=15pF, 24 36 ns
inpu
Propagation delay time, low-to-high-level Q outputs frem clock .

WPLH | See Figure 1 17 27 ns
input
Propagation delay time, high-to-low-evel Q outputs from clock

TPPHL . put 21 32 ns
in
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SN54164, SN54LS164, SN74164, SN74L5164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

NDO B
APTJLS& vee OUTPUT
GENERATOR
A Qp
B Qg p——=
Qe }—0
CLOCK ap —o
PULSE CLOCK 0 |—o
GENERATOR Qg |——a0 (See Note C|
og —0
Oy f——P
Cy
CLEAR [See Naote B}
CLEAR '-é-" - -
PULSE _J
GENERATOR
TEST CIRCUIT
‘.__ t.{clear) RN (clear
I w r [ tsu inactive) I ‘e
£%
I t v
CLEAR :
PULSE v l
GENERATOR ret |
PRR < 1 MHz1 | |
| — e e [ ——— —
I | — — — ——— — o sne e [} N
i J——— 1, (ctock) —=] bt— 1, (clock) ——
| | £ | !
] | il |
CLOCK [ I i
PULSE v v
GENERATOR ! ret ret
(PRR < 1 MHz} (
1
|
SERIAL iNPUTS |
A AND B PULSE |
GENERATOR I
(PRR = MHz) i
|

—y — 1oy

t
| {See Nota E} i 4§ _I_ —=— Vou

Qp OUTPUT | v 1 |
{See Nate D) raf Vet Vet

VoL

VOLTAGE WAVEFORMS

NQTES: A. The pulse generators have the following characteristics: duty cycle = 50%, Zgyt = 80 O; for "84, t < 10ns, tf = 10 ns; and for
15164, t; < 16 ns, tf < 6 ns.

Cy includes probe and jig capacitance.

All diodes are 1N3064 or equivalent.

Qp output is illustrated. Relationship of serial input A and B data to other  outputs is illustrated in the typical shift sequence.
Outputs are set to the high level prior 10 the measurement of tpyy) from the clear input.

For 164, Vgt = 1.5 V; for LS164, Vigf = 1.3 V.

m"moo®

FIGURE 1-SWITCHING TIMES
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