DM54LS322/DM74LS322

General Description

The ’LS322 is an 8-bit shift register with provision for either
serial or parallel loading and with TRI-STATE® parallel out-
puts plus a bi-state serial output. Parallel data inputs and
parallel outputs are multiplexed to minimize pin count. State
changes are initiated by the rising edge of the clock. Four
synchronous modes of operation are possible: hold (store),
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shift right with serial entry, shift right with sign extend and
parallel load. An asynchronous Master Reset (MR) input
overrides clocked operation and clears the register. The
’322 is specifically designed for operation with the ’384 Mul-
tiplier and provides the sign extend function required for the
'384.
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Order Number DM54LS322J, DM54LS322W
DM74LS322WM or DM74LS322N
See NS Package Number J20A, M20B, N20A or W20A
Pin Names Description
RE Register Enable Input (Active LOW)
S/P Serial (HIGH) or Parallel (LOW)
Mode Control Input
SE Sign Extend Input (Active LOW)
S Serial Data Select Input
Do, D1 Serial Data Inputs
CP Clock Pulse Input (Active Rising Edge)
MR Asynchronous Master Reset Input
(Active LOW)
OE TRI-STATE Output Enable Input
(Active LOW)
Qo Bi-State Serial Output
1/00-1/07 Multiplexed Parallel Inputs or
TRI-STATE Parallel Outputs

TRI-STATE® is a registered trademark of National Semiconductor Corporation.
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Absolute Maximum Ratings (note)

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

Supply Voltage N
Input Voltage Y
Operating Free Air Temperature Range
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” table will define
the conditions for actual device operation.

Symbol Parameter DMS54LS322 DM74L8322 Units
Min Nom Max Min Nom Max

Vce Supply Voltage 4.5 5 5.5 4.75 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
Ta Free Air Operating Temperature —55 125 0 70 °C
ts (H) Setup Time HIGH or LOW 24 24 ns
ts (L) REtoCP 24 24
th (H) Hold Time HIGH or LOW 5 0 ns
th (L) REtoCP 5 0
ts (H) Setup Time HIGH or LOW 15 10 ns
ts (L) DO, D1 or I/0p, to CP 15 10
th (H) Hold Time HIGH or LOW 5 0 ns
th (L) DO, D1 or I/0p, to CP 5 0
ts (H) Setup Time HIGH or LOW 15 15 ns
ts (L) SEto CP 15 15
th (H) Hold Time HIGH or LOW 0 0 ns
th (L) SE to CP 0 0
ts (H) Setup Time HIGH or LOW 24 24 ns
tg (L) SP to CP 24 24
ts (H) Setup Time HIGH or LOW 15 15 ns
ts (L) Sto CP 15 15
th (H) Hold Time HIGH or LOW 0 0 ns
th (L) S or SP to CP 0 0
tw (H) CP Pulse Width HIGH 15 15 ns
tw (L) MR Pulse Width LOW 15 15 ns
trec Recovery Time

MR to GP 15 15 ns




Electrical Characteristics

Over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min (NI¥:1) Max Units
\ Input Clamp Voltage Ve = Min, [} = —18 mA —15 \
VoH High Level Output Vee = Min, lpoy = Max DM54 2.5 v
Voltage VL = Max DM74 27 3.4
VoL Low Level Output Vee = Min, o = Max DM54 0.4
Voltage Vi = Min DM74 0.35 0.5 v
loL = 4mA, Ve = Min | DM74 0.25 0.4
I Input Current @ Max Vee = Max, V) = 7V Others 0.1
Input Voltage V| = 10V (DM54) S Input 0.2 mA
SE Input 0.3
IIH High Level Input Current Veec = Max, V| = 2.7V Others 20
S Input 40 nA
SE Input 60
IR Low Level Input Current Voo = Max, V| = 0.4V Others —0.4
S Input —-0.8 mA
SE Input —1.2
los Short Circuit Vcoc = Max DM54 1/0n —30 —130
Output Current (Note 2) an 20 ~100 mA
DM74 —20 —100
lcc Supply Current Vce = Max 60 mA
lozH TRI-STATE Output Off Vcoc = Max 40 LA
Current HIGH Vo = 2.7V
lozL TRI-STATE Output Off Vce = Max o4 mA
Current LOW Vo = 0.4V
Note 1: All typicals are at Vgc = 5V, Tp = 25°C.
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Switching Characteristics
Vog = +5.0V, Tp = +25°C
RL = 2kQ,C_ = 15pF
Symbol Parameter DM54LS DM74LS Units
Min Max Min Max
fmax Maximum Clock Frequency 35 35 MHz
tPLH Propagation Delay 25 25 ns
tPHL CPto1/0n** 35 34
tpLH Propagation Delay 26 26 ns
tpHL CP to Q0 28 29
| abeeenoae s w | m
tpHL ;L;ptzg;gon Delay 28 o8 ns
tpzH O_utput Enable Time 18 21 ns
tpzL OE to 1/0p** 25 23
**CL = 50 pF




Switching Characteristics
Voo = +5.0V, Tp = +25°C

CL = 15pF
Symbol Parameter DM54LS DM74LS Units
Min Max Min Max
tpHz Output Disable Time 15 15 ns
tpLz OE to I/0p* 20 15
tpzH Output Enable Time 22 25 ns
tpzL S/Pto1/0p** 30 25
tpHzZ Output Disable Time 23 40 ns
tpLz SP to 1/0p* 23 26
*CL = 5pF
**CL = 50 pF

Functional Description

The ’LS322 contains eight D-type edge triggered flip-flops
and the interstage gating required to perform right shift and
the intrastage gating necessary for hold and synchronous
parallel load operations. A LOW signal on RE enables shift-
ing or parallel loading, while a HIGH signal enables the hold
mode. A HIGH signal on S/P enables shift right, while a
LOW signal disables the TRI-STATE output buffers and en-
ables parallel loading. In the shift right mode a HIGH signal

on SE enables serial entry from either DO or D1, as deter-
mined by the S input. A LOW signal on SE enables shift right
but Q7 reloads its contents, thus performing the sign extend
function required for the ’384 Twos Complement Multiplier.
A HIGH signal on OE disables the TRI-STATE output buff-
ers, regardless of the other control inputs. In this condition
the shifting and loading operations can still be performed.

Mode Table
Mode _ _ Inp_uts _ Outputs
MR RE s/ SE S OE* CP |1/07 1/06 1/05 1/04 1/03 1/02 1/01 1/00 | QO
Clear Ll x| x| x|x]| L X L L L L L L L L L
Ll x| x| x|x]| H X z z z z z z z z L
Parallel |l L x| x| x || 16 15 14 13 12 I o | 10
Load
Shift H|lL|H|H|L|] L]|_| DO o7 o0 o0 04 03 02 o1 |oOf
Right H|lL|H|H|H|] L ]|_~| DI O o0 ©0 04 03 02 01 |Of
Sign H|lL|H|L|x| L |_|o0or o7 o0 05 04 03 02 o1 o1
Extend
Hold H|lH| x| x|x| L ]|_~| N N N NC NG NG NC NC |NGC

*When the OE input is HIGH, all 1/0,, terminals are at the high-impedance state; sequential operation or clearing of the register is not affected.

17-10 = The level of the steady-state input at the respective I/0 terminal is loaded into the flip-flop while the flip-flop outputs (except Q0) are isolated from the I/0

terminal.

DO, D1 = The level of the steady-state inputs to the serial multiplexer input.
O7-00 = The level of the respective Qp, flip-flop prior to the last Clock LOW-to-HIGH transition.
NC = No Change Z = High-Impedance Output State H = HIGH Voltage Level L = LOW Voltage Level
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Physical Dimensions inches (millimeters)
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Physical Dimensions inches (millimeters) (Continued)
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Physical Dimensions inches (millimeters) (Gontinued)

LIFE SUPPORT POLICY
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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.
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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.




