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54LS295A/DM74LS295A

4-Bit Shift Register with TRI-STATE® Outputs

General Description

The 'LS295A is a 4-bit shift register with serial and paralle!
synchronous operating modes, and independent TRI-
STATE output buffers. The Parallel Enable input (PE) con-
trols the shift-right or parallel load operation. All data trans-
fers and shifting occur synchronous with the HIGH-ta-LOW
clock transition.

The TRI-STATE output buffers are controlled by an active
HIGH Output Enable input (OE). Disabling the output buffers
does not affect the shifting or loading of input data, but it
does inhibit serial expansion. The device is fabricated with
the Schottky barrier dicde process for high speed.

Features

B Fully synchronous serial or parallel data transfers

8 Negative edge-triggered clock input
| Parallel enable mode control input
® TRI-STATE bussable output buffers
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Order Number 54L5295ADMOB, 54LS295AFMQB,
DM74LS295AM or DIM74LS295AN
See NS Package Number J14A, M14A, N14A or W14B
Pin Names Description
PE Parallel Enable Input (Active HIGH)
Dsg Serial Data tnput
PO-P3 Parallel Data Inputs
OE TRI-STATE Output Enable Input {Active HIGH)
CP Clock Pulse Input (Active Falling Edge)

00-03 TRI-STATE Outputs

TL/F/10183-2
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Absolute Maximum Ratings (ote)

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

Supply Voltage
Input Voltage

Operating Free Air Temperature Range

54L8

DM74LS

Starage Temperature Range

v
7v

—55°Cto +125°C
0°Cto +70°C
—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-
tesd. The device should not be operated at these limits. The
paramelric values defined in the “Electrical Characteristics”
table are not gusrantead at the absolute maximum ratings.
The “Ascommended Operating Conditions” table will define
the conditions for actual device operation.

Symbol Parameter 541.S295A DM74LS295A Units
Min Nom Max Min Nom Max
Vee Supply Voltage 45 5 55 4.75 5 5.25 Vv
ViH High Level Input Voltage 2 2 A
ViL Low Level Input Voltage 0.7 0.8 Vi
VoH High Level Output Current -1.0 —26 mA
loL Low Level Output Current 4 8 mA
TA Free Air Operating Temperature ~55 125 - a0 70 C
tg (H) Setup Time HIGH or LOW 20 20 ns
ts (L) Dg, Pnto CP 20 20
th (H) Hold Time HIGH or LOW 10 10 ns
th(L) Dg, P to TP 10 10
ts (H) Setup Time HIGH or LOW 20 20 ns
ts (L) PEtc CP 20 20
th (H) Hold Time HIGH or LOW 0 Q ns
(L PEto CP 0 0
tw (L) CP Pulse Width LOW 20 20 ns
Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min Typ Max Units
(Note 1)
Vi input Clamp Voltage Voo = Min, || = —18mA -15 v
VoH High Leval Output Ve = Min, lgy = Max, 54LS 24
Voltage ViL = Max v
9 L DM74 | 24
VoL Low Level Output Voo = Min, lg). = Max, 54L8 0.4
Voltage Vit = Min DM74 05 v
lgL = 4 mA, Ve = Min DM74 0.4
I Input Current @ Max Voo = Max, V| = 10V 0.1 mA
{nput Voltage
T High Level Input Current Voo = Max, vV, = 2.7V 20 RA
he Low Level Input Current Voo = Max, V) = 0.4V —0.4 mA
los Short Circuit Voo = Max 54LS —20 —100 mA
Output Current (Note 2) DM74 —20 ~100
lccH Supply Current Voo = Max, Py = GND 23 mA
Cutputs ON PE, DS, OE = 4.5V, CP = ™_
Qutputs OFF Vee = Max, PE, DS = 45V 25 mA
Pn. OE, CP = GND
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LS295A

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

Symbol Parameter Conditions Min Typ Max | Units
{Note 1)
lozH Off-State Output Current Voo = Max, Vo = 2.7V
with High Level Qutput ViH = Min, Vi = Max 20 HA
Voltage Applied
lozL Off-State Output CGurrent Ve = Max, Vg = 0.4V
with Low Level Output ViH = Min, Vi = Max —-20 pnA
Voltage Applied
Note 1: All typicals are at Voo = 5Y, 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
Voo = +5.0V, Tp = +25°C (See Section 3 for waveforms and load configurations)
54/74LS
Symbol Parameter RL=2kN,C_ = 15pF Units
Min Max
fmax Maximum Shift Frequency 30 MHz
teLH Propagation Delay 30 ns
tPHL CPtoQp 26
trzH Qutput Enable Time 18
ns
tpzL 20
tpnz Qutput Disable Time 24
ns
tpLz 20
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Functional Description

This device is a 4-bit shift register with serial and paraliel
synchronous operating modes. It has a Serial Data (Dg) and
four Parallel Data (P0O-P3) inputs and four parallel TRI-
STATE output buffers (00—-03). When the Parallel Enable
(PE) input is HIGH, data is transferred from the Parallel Data
inputs (PO—P3} into the register synchronous with the HIGH-
10-LOW transition of the Clock (CP). When the PE is LOW, a
HIGH-to-LOW transition on the clock transfers the serial
data on the Dg input to the register QO0, and shifts data from
Q0 to Q1, Q1 to Q2 and Q2 to Q3. The input data and
parallel enable are fully edge-triggered and must be stable
only one setup time before the HIGH-to-LOW clock tran-
sition.

The TRI-STATE output buffers are controlled by an active
HIGH Output Enabie input (OE). When the OE is HIGH, the
four register outputs appear at the 00-03 outputs. When
OE is LOW, the outputs are forced to a high impedance
OFF state. The TRI-STATE output buffers are completely
independent of the register operation, i.e., the input tran-
sitions on the OE input do not affect the serial or parallel
data transfers of the register. If the outputs are tied togeth-
er, all but one device must be in the high impedance state to
avoeid high currents that would exceed the maximum ratings.
Designers shouid ensure that Output Enable signals to TRI-
STATE devices whose outputs are tied together are de-
signed so there is no averlap.

Mode Select Table
Operating Inputs Outputs
Mode =B
PE CP Dg P,|Q0 Q1 Q2 Q3
- P P iX|[L]g|ar]|aq
Shift Right
9 P[] b X]H|g|[q1]a
Parallelload | h | | X | py| PO | p1 | P2 | p3

*The indicated data appears at the Q outputs when OE is HIGH. When OEis
LOW, the indicated data is loaded into the register, but the outputs are all
forced to the high impedance OFF state.

Pn (an) = Lower case letters indicate the state of the referenced input (or
output} one set-up time prior to the HIGH-to-LOW clock transition.

I = LOW Vollage Level one set-up time prior to the HIGH-10-LOW clock

transition.

h = HIGH Voltage Level one set-up time prior totthe HIGH-10-LOW ¢lock

transition.

H = HIGH Voltage Level
L = LOW Voitage Level
X = Immaterial

Logic Diagram
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