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General Description

These 8-bit shift registers feature gated serial inputs and an
asynchronous clear. A low logic level at either input inhibits
entry of the new data, and resets the first flip-flop to the low
level at the next clock pulse, thus providing complete con-
trol over incoming data. A high logic level on either input
enables the other input, which will then determine the state
of the first flip-flop. Data at the serial inputs may be changed
while the clock is high or low, but only information meeting
the setup and hold time requirements will be entered. Clock-
ing occurs on the low-to-high level transition of the clock
input. All inputs are diode-clamped to minimize transmis-
sion-line effects.

June 1989
ctor

54L.S164/DM54LS164/DM74LS164
8-Bit Serial In/Parallel Out Shift Registers

Features

B Gated (enable/disable) serial inputs

m Fully buffered clock and serial inputs

B Asynchronous clear

W Typical clock frequency 36 MHz

W Typical power dissipation 80 mW

B Alternate Military/Aerospace device (54LS164) is avail-
able. Contact a National Semiconductor Sales Office/
Distributor for specifications.

Connection Diagram

Dual-In-Line Package
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TL/F/6398-1
Order Number 54LS164DMQB, 54LS164FMQB,
54L.S164LMQB, DM54LS164J, DM54LS164W,
DM74LS164M or DM74LS164N
See NS Package Number E20A,
J14A, M14A, N14A or W14B

Logic Diagram

CLEAR

Function Table

Inputs Outputs
Clear | Clock | A B | Qa Qp Qy
L X X X L L L
H L X X | Qa Qgo Qno
H T H H H Qan Qan
H T L X L Qan Qan
H 1 X L L Qan Qan
H = High Level (steady state), L = Low Level (steady state)

X = Don’t Care (any input, including transitions)

T = Transition from low to high level

Qpo, Qo, QHp = The level of Qa, Qp, or Qp, respectively, before the
indicated steady-state input conditions were established.

Qan, Qgn = The level of Qa or Qg before the most recent T transition of
the clock; indicates a one-bit shift.
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Absolute Maximum Ratings (vote)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage 7V
Input Voltage A%
Operating Free Air Temperature Range
DM54LS and 54LS —55°Cto +125°C
DM74LS 0°Cto +70°C

Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” tables will de-
fine the conditions for actual device operation.

Symbol Parameter DMS54LS164 DM74LS164 Units
Min Nom Max Min Nom Max

Voo Supply Voltage 45 5 5.5 475 5 5.25 %
ViH High Level Input Voltage 2 2 \
ViL Low Level Input Voltage 0.7 0.8 \
loH High Level Output Current —-0.4 —-0.4 mA
loL Low Level Output Current 4 8 mA
foLk Clock Frequency (Note 4) 0 25 0 25 MHz
tw Pulse Width Clock 20 20

(Note 4) Clear 20 20 "
tsu Data Setup Time (Note 4) 17 17 ns
tH Data Hold Time (Note 4) 5 5 ns
tREL Clear Release Time (Note 4) 30 30 ns
TA Free Air Operating Temperature —55 125 0 70 °C

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min (NI¥:1) Max Units
\ Input Clamp Voltage Vece = Min, [ = —18 mA —1.5 Vv
VoH High Level Output Vce = Min, loy = Max DM54 2.5 3.4 v
Voltage Vi = Max, Vi = Min DM74 2.7 3.4
VoL Low Level Output Vce = Min, lo. = Max DM54 0.25 0.4
Voltage ViL = Max, V|4 = Min DM74 0.35 0.5 v
loL = 4mA, Vec = Min DM74 0.25 0.4
I Input Current @ Max Vee = Max, V| = 7V 01 mA
Input Voltage
iy High Level Input Current Voo = Max, V| = 2.7V 20 nA
i Low Level Input Current Vee = Max, V) = 0.4V —0.4 mA
los Short Circuit Vce = Max DM54 —20 —100 mA
Output Current (Note 2) DM74 —20 ~100
lcc Supply Current Vo = Max (Note 3) 16 27 mA

Note 1: All typicals are at Voc = 5V, Ta = 25°C.

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 3: I is measured with all outputs open, the SERIAL input grounded, the CLOCK input at 2.4V, and a momentary ground, then 4.5V, applied to the CLEAR

input.
Note 4: Ty = 25°C and Vg = 5V.




Switching Characteristics atvcc = 5vand Tp = 25°C (See Section 1 for Test Waveforms and Output Load)

RL = 2kQ
From (Input)
Symbol Parameter To (Output) CL = 15pF CL = 50 pF Units
Min Max Min Max

fmAx Maximum Clock Frequency 25 MHz

tpLH Propagation Delay Time Clock to 27 30 ns
Low to High Level Output Output

tPHL Propagation Delay Time Clock to 32 40 ns
High to Low Level Output Output

tpHL Propagation Delay Time Clear to 36 45 ns
High to Low Level Output Output

Timing Diagram
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Physical Dimensions inches (millimeters)

0.350 +0.008
(8.890+0.203)

[

Top View

0.180
(4.572)

0.200 +0.005
(5.080 £0.127)

0.015 2N
, 0.063-0.075 0.387) v
‘ (1.600 —1.905) MIN TYP

0.077-0003 4
(1.959-2.362)

a5ex D.01520.010
e {0.381=0.254)

0.007-0.011
(0.178—0.279)
RTYP

0.022-0.028
{0.559—0.711)
P

P 0.045-0.055 4 |
Z (1.143-1.397)
DETAIL A e —?gg;‘gogg *‘ | to.msfn‘uss
. i (1.143-1.307)
Side View TYP
/ 450 % 0.040+0.010
(1.016 £0.254)
3PLCS
Bottom View
0.003 205
wom e,
MIN TYP
0.02 A T
‘0(559'*» |-—— m
MAX TYP (0.152)
MIN TYP
Detail A
E20A (REV )
Ceramic Leadless Chip Carrier Package (E)
Order Number 54LS164LMQB
NS Package Number E20A
0.785
| {19.939)
MAX
0025 f1a] [15] [iz] [17] Tuo] [s] [e]
{0.635)
RAD 0.220-0.310
(5.588-7.874)
oD L] L] [af [s] [ef 2]
0.290-0.320 0.005 _, 0.200
(7.366-8.128) (D-JAZIL) I‘GLASS 0.060 +0.005 (5.080)
—
SE“v'-A'“T {1524 +0.127) MAX 3 020-0.060
; 1 {0.508—1.524)
I 96°04°TYP N L "
10° MAX 0.008-0.012 ‘1
0.310-0.410 (0.203-0.305) 0.018 +0.003
(7874-1041) 0098 | L m‘—u* 0.125-0200
(2.489) T (3.175-5.080)
MAX BOTH ENDS 0.100 +0.010 0.150
- +0.254) —_—
(2.540 0. (3.81)
MIN J14A (REY G)

14-Lead Ceramic Dual-In-Line Package (J)
Order Number 54LS164DMQB or DM54LS164J
NS Package Number J14A




Physical Dimensions inches (milimeters) (Continued)
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14-Lead Molded Dual-In-Line Package (N)
Order Number DM74LS 164N
NS Package Number N14A




54LS164/DM54LS164/DM74LS 164 8-Bit Serial In/Parallel Out Shift Registers

Physical Dimensions inches (millimeters) (Continued)
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14-Lead Ceramic Flat Package (W)
Order Number 54LS164FMQB or DM54LS164W
NS Package Number W14B

LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

to the user.
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National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




