54ACT/74ACT323

General Description

The ’ACT323 is an 8-bit universal shift/storage register with
TRI-STATE® oulputs. Parallel load inputs and flip-flop out-
puts are multiplexed to minimize pin count. Separate serial
inputs and outputs are provided for Qg and Q7 to allow easy
cascading. Four operation modes are possible: hold (store),
shift left, shift right and parallel load.
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Features

B Icc and lpz reduced by 50%

B Common parallel 1/0 for reduced pin count

B Additional serial inputs and outputs for expansion
B Four operating modes: shift left, shift right, load and
store

TRI-STATE outputs for bus-oriented applications
Outputs source/sink 24 mA

TTL-compatible inputs

Standard Military Drawing (SMD)

— 'ACT323: 5962-91607

Logic Symbols

Connection Diagrams

Pin Assignment for

TRI-STATE® is a registered trademark of National Semiconductor Corporation.
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Pin Name Description
CP Clock Pulse Input
DSo Serial Data Input for Right Shift
DS; Serial Data Input for Left Shift
So. S Mode Select Inputs
S_(F)% 1 Synchronous R?aset Input PR A
=
OE,, OE, TRI-STATE Output Enable Inputs Vo Vog Vo, & 05,
1/09-1/07 Multiplexed Parallel Data Inputs or TL/E/9787-3
TRI-STATE Parallel Data QOutputs
Qo, Q7 Serial Outputs
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Functional Description

The *ACT323 contains eight edge-triggered D-type flip-flops
and the interstage logic necessary to perform synchronous
reset, shift left, shift right, parallel load and hold operations.
The type of operation is determined by Sy and S¢ as shown
in the Mode Select Table. All flip-flop outputs are brought
out through TRI-STATE buffers to separate 1/0 pins that
also serve as data inputs in the parallel load mode. Qg and
Qy are also brought out on other pins for expansion in serial
shifting of longer words.

A LOW signal on SR overrides the Select inputs and allows
the flip-flops to be reset by the next rising edge of CP.

Mode Select Table

— Inputs Response

SR S84 S CP
L X X _/7|Synchronous Reset; Qp-Q; = LOW
H H H _|Parallel Load; /Oy — Q,
H L H _77|Shift Right; DSy —> Qg, Qo —> Qq, etc.
H H L _77|Shift Left; DS; — Q7, Q7 — Qg, etc.
H L L X |Hold

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial
—/~ = LOW-to-HIGH Clock Transition

All other state changes are also initiated by the LOW-to-
HIGH CP transition. Inputs can change when the clock is in
either state provided only that the recommended setup and
hold times, relative to the rising edge of CP, are observed.
A HIGH signal on either OE; or OE, disables the
TRI-STATE buffers and puts the 1/0 pins in the high imped-
ance state. In this condition the shift, load, hold and reset
operations can still occur. The TRI-STATE buffers are also
disabled by HIGH signals on both Sg and Sy in preparation
for a parallel load operation.




Logic Diagram
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.




Absolute Maximum Ratings (note 1)
If Military/Aerospace specified devices are required,

please contact the National

Semiconductor Sales

Office/Distributors for availability and specifications.

Supply Voltage (Vo)

DC Input Diode Current (l1k)

V)= —0.5V
V| = Vge + 0.5V
DC Input Voltage (V))

—0.5Vio +7.0V

—20mA
+20 mA

—0.5V 10 Vg + 0.5V

DC Output Diode Current (Ipk)
Vo = —0.5V

Vo =

Recommended Operating

Conditions

Supply Voltage (Vco)

"ACT

Input Voltage (V)
Output Voltage (Vo)
Operating Temperature (Ta)

74ACT
54ACT

Minimum Input Edge Rate (AV/At)

Vee + 0.5V

—20mA
+20 mA

*ACT Devices
V| from 0.8V to 2.0V

4.5V 10 5.5V
0V io Ve
OV io Ve

—40°Cto +85°C
—55°C to +125°C

DC Output Voltage (Vo) —0.5Vto Vg + 0.5V Voo @ 4.5V, 5.5V 125 mV/ns
DC Output Source or
Sink Current (Ip) +50 mA
DC Vg or Ground Current
Per Output Pin (Igc or IgnD) +50 mA
Storage Temperature (TsTg) —65°Cto +150°C
Junction Temperature (T )
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.
DC Electrical Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Vcc — o TA = TA = . P
Symbol Parameter ) Ta = +25°C | _ 55°C to +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level 45 15 2.0 2.0 20 Y Vout = 0.1V
Input Voltage 55 1.5 2.0 2.0 2.0 orVeg — 0.1V
ViL Maximum Low Level 4.5 15 0.8 0.8 0.8 Y Vout = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 0.8 orVec — 0.1V
VoH Minimum High Level 45 | 4.49 4.4 4.4 44 Y lout = —50 pA
Output Voltage 55 | 5.49 5.4 54 54
*VIN = ViLor Viy
45 3.86 3.70 3.76 Y lon —24 mA
55 4.86 4.70 4.76 —24mA
VoL Maximum Low Level 4.5 | 0.001 0.1 0.1 0.1 Y lout = 50 pA
Output Voltage 5.5 | 0.001 0.1 0.1 0.1
*ViIN = ViLorViy
45 0.36 0.50 0.44 Y loL —24mA
55 0.36 0.50 0.44 —24mA
N Maximum Input Vi = Vge. GND
Leakage Current 55 +0.1 +1.0 +1.0 pA
lozT Maximum /O 4 4 4 Viy0 = Veg or GND
Leakage Current 55 *0.3 £55 £30 A VIN = VIH, VIL
lcet Maximum Igc/Input 55 0.6 1.6 1.5 mA V| =Vee — 2.1V
loLp ‘FMinimum Dynamic Output | 5.5 50 75 mA | VoLp = 1.65V Max
lonp | Current 5.5 —50 ~75 mA | Vonp = 3.85V Min
lce Maximum Quiescent VIN = Veo or GND
Supply Current 55 4.0 80.0 40.0 pA

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
Note: |cc for 54ACT is identical to 74ACT @ 25°C.




AC Electrical Characteristics

74ACT 54ACT 74ACT
N _ ogo Ta = —55°C Ta = —40°C
Symbol Parameter V((‘;g JA= 52(;5 (; to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
fmax Maximum Input Frequency 5.0 120 125 70 110 MHz
tpLH Propagation Delay
CP 1o Qp or Qy 5.0 5.0 9.0 12.5 1.0 165 4.0 14.0 ns
tPHL Propagation Delay
CP 10 Qg or Q; 5.0 5.0 9.0 13.5 1.0 17.0 4.5 15.0 ns
tpLH Propagation Delay
CP101/0, 5.0 5.0 85 12.5 1.0 165 4.5 14.5 ns
tPHL Propagation Delay
CP 10 1/0, 5.0 6.0 10.0 14.5 1.0 18.0 5.0 16.0 ns
tpzH Output Enable Time 5.0 35 75 11.0 1.0 15,5 3.0 12.5 ns
tpzL Output Enable Time 5.0 3.5 75 11.5 1.0 155 3.0 13.0 ns
tpHZ Output Disable Time 5.0 4.0 8.5 12.5 1.0 155 3.0 13.5 ns
tpLz Output Disable Time 5.0 3.0 8.0 11.5 1.0 15.0 2.5 12.5 ns
*Voltage Range 5.0 is 5.0V +0.5V
AC Operating Requirements
74ACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
N Ta = 25°C o o
Symbol Parameter Vee C_ = 50pF to -‘_—125 ¢ to 1—85 c Units
v) Vee = +5.0V CL = 50 pF CL = 50 pF
cc - Vee = +5.0V Vee = +5.0V
Typ Guaranteed Minimum
1y Setup Time, HIGH or LOW
So or S 1o CP 5.0 2.0 5.0 6.0 5.0 ns
th Hold Time, HIGH or LOW
Soor Sy 10 CP 5.0 0 1.5 2.0 1.5 ns
1s Setup Time, HIGH or LOW
1/0p, DS, DS7 10 CP 5.0 1.0 4.0 4.5 4.5 ns
th Hold Time, HIGH or LOW
1/0p, DSg, DSy 10 CP 5.0 0 1.0 25 1.0 ns
1y Setup Time, HIGH or LOW
SR1o CP 5.0 1.0 2.5 3.0 2.5 ns
th Hold Time, HIGH or LOW
SR to CP 5.0 0 1.0 1.5 1.0 ns
tw CP Pulse Width
HIGH or LOW 5.0 20 4.0 5.0 4.5 ns
*Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 45 pF Veoe = OPEN
Cpp Power Dissipation Capacitance 170 pF Voo = 5.0V




Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74ACT 323 P C OR

Temperature Range Family Special Variations
74ACT = Commercial TTL-Compatible X = Devices shipped in 13" reels
54ACT = Military TTL-Compatible QR = Commercial grade device with
R burn-in
Device Type QB = Military grade device with
Package Code environmental and burn-in
P = Plastic DIP processing shipped in tubes
D = Ceramic DIP

Temperature Range

F = Flatpak C = Commercial

L = Leadless Chip Carrier (LCC)

X M = Military
S = Small Outline (SOIC)
Physical Dimensions inches (millimeters)
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Physical Dimensions inches (milimeters) (Continued)

0.985
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with Synchronous Reset and Common 1/0 Pins

54ACT/74ACT323 8-Bit Universal Shift/Storage Register

Physical Dimensions inches (mi

llimeters) (Continued)
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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
to the user.

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.

National Semiconductor
Corporation

1111 West Bardin Road
Arlington, TX 76017

Tel: 1(800) 272-9959
Fax: 1(800) 737-7018
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National Semiconductor
Europe
Fax: (+49) 0-180-530 85 86
Email: cnjwge @tevm2.nsc.com
Deutsch Tel: (+49) 0-180-530 85 85
English Tel: (+49) 0-180-532 78 32
Frangais Tel: (4-49) 0-180-532 93 58
Italiano  Tel: (+49) 0-180-534 16 80

National Semiconductor
Hong Kong Ltd.

13th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

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.




