4-Bit Cascadable Shift Registers with

3-State Outputs LS395A
e ———
FEATURES PIN-OUT DIAGRAM
B Three-State, 4-Bit, Cascadable, Parallel-In, ™
Parallel-Out Registers LS395A §§

) i outPuts  §E
®  Schottky-Diode-Clamped Transistors —r—— 528
®  Low Power Dissipation . . . 75mW Typical (Enabled) Vc.c O 05 O OD uﬂ

®  Applications: N-Bit Serial-To-Paraliel Converter
N-Bit Parallel-To-Serial Converter
N-Bit.Storage Register

8 Pin for pin compatible with LS395
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Shifting is accomplished when the load/shift control is
low. Parallel loading is accomplished by applying the four
bits of data and taking the load/shift control input high.
The data is loaded into the associated flip-flops and appears
at the outputs after the high-to-low transition of the clock
input. During parallel loading, the entry of serial data is
inhibited.

When the output cantrol is low, the narmal logic levels of
the four outputs are available for driving the loads or bus
lines. The outputs are disabled independently from the
level of the clock by a high logic leve! at the output control
input. The outputs then present a high impedance and
neither load nor drive the bus line; however, sequential
operation of the reigsters is not affected. During the high-
impedance mode, the output at Qp- is still available for
cascading.

The 9LS/541.S395A is characterized for operation over
the full military temperature range of -55°C to 125°C;
the 9LS/74LS395A is characterized for operation from .

0°C to 70°C.
FUNCTION TABLE
INPUTS 3-STATE OUTPUTS | CASCADE
LOAD/SHIFT] PARALLEL v OUTPUT
CLEAR CLOCK| SERIAL Qa Qg Q¢ Op
CONTROL ABCD Qp
L X X X X X XX L L L L L
H H H X X X X X]Qao Qo Qcop Qpo Qpo
H H ) X a bcd a b c d d
H L H X X X X X{Qao Qgp Qco Qpo Qpop
H L i H X XX X| H Qan Opn Qcn Qcn
H L ¢ L X X X X L  Qan O, Qcp Qcn
When the output cantrol is high, the 3-state outputs are disabled to the high-impedance state;
however, sequential operation of the registers and the output at Qp are not affected.

H = high level (steady state), L = low level (steady state}, X = irrelevant (any input, including transitians)

| = transition from high to low level.

Qap0. Q. Qco. Qpg = the level of Qp, Q. Qc, or Qp, respectively, before the indicated steady state input conditions were established.
QAn. QBn. Qcn. Qpn = the level of Qa, O, Qc, or Qp, respectively, before the most recent | transition of the clock.



LS395A

Recommended Operating Conditions

4-Bit Cascadable Shift Registers with
3-State Outputs

f

9LS/54LS 9LS/74LS Unit
Min | Nom | Max Min | Nom | Max
Supply voitage, Voo 4.5 5 556 | 4.75 5 6.25 v
High-level output current, lon -1 -2.6 | mA
Low-level autput current, oL 4 8 mA
Clock frequency, feiock 0 25 0 25 | MHz
Width of clock pulse, tw(clock) 25 25 ns
Setup time, high-level or low-level data, tetp 20 20 ns
Hald time, high-level or low-level data, thol 10 10 ns
Operating free-air temperature, Ta -Bb% 125 0 70 °C
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted)
Parameter Test Conditions* - 9Ls/54Ls l oLS/74LS Unit
Min Typ**| Max Min Typ**| Max
ViH 2 2 v
ViL 0.7 0.8 v
V) Vee=MIN, 1=—18mA -1.5 -1.5 v
VoH VeeMIN. - Vin2V. 24 | 3.4 24 |31 v
ViL=ViLmax, logH=MAX
Veoe=MIN Qa. QB lpL =12mA 0.25 | 0.4 0.25 |0.40 v
V|L=VIL max, | Qc. QD 1pC=24mA 0.35 |0.50
VoL ViH=2V ap IoL=4mA 0.25 [0.4 0.26 | 0.40 v
loL=8mA 0.35 | 0.50
Yoz Veoe=MAX, Vig=2V, Qa. Qg 20 20 A
Vo=2.7V Qc. Qp
lozL Vee=MAX, Viy=2V, Qa. Qp 20 20 A
V=04V Q¢ Qp
1) Veo=MAX, V=7V 0.1 0.1 mA
HH Veo=MAX, V}=2.7V 20 20 uA
It Veo=MAX, Vy=0.4V -04 -0.4 mA
lost Veo=MAX -15 -100 ~-15 -100 mA
Condition A 18 29 18 29
leett Vee=MAX, Condition B 15 |25 15 |25 mA

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended opera
device type.
** All typical values are at Vog = 5V, TA = 25°C.
+Not more than one output should be shorted at a time.
tticeis measured with the outputs open, the serial input and mode control at
conditions:

A. Output control at 4.5V and a momentary 3V, then ground, applied to clock input.
B. Output control and clock input grounded.

2-166

ting conditions for the applicable

4.5V, and the data inputs grounded under the following



4-Bit Cascadable Shift Registers with

‘3-State Outputs LS395
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Switching Characteristics, V.. = 5V Over Recommended Free-Air Temperature Range

-55°C +25°C +125°C
Par; er - - Unit
Min [ Typ l Max Min | Typ l Max Min I Typ [ Max
Test Conditions: C, = 15pF, R, = 2k (See Fig. C, page 2-174)
frnax 25 35 MHz
Clear to
tp 27 40 23 35 27 40 ns
output

tPLH 27 40 23 35 27 40 ns
tPHL 24 35 20 30 24 35 ns
tPZH 17 25 13 20 17 25 ns
tpzL 28 4 24 36 28 a1 ns
tPHZ 15 | 22 11 17 15 22 ns
tPLZ 19 27 15 23 19 27 ns
Test Conditions: C, = 5.0pF, R, = 2k} (See Fig. C, page 2-174)

tHz 13 | 22 1 17 13 22 ns
1Lz 18 | 27 15 23 18 27 ns
Test Conditions: C, = 50pF, R, = 2k(} (See Fig. C, page 2-174)

tPHL 30 44 26 39 30 44 ns
tpLH 30 44 26 39 30 44 ns
tPHL 27 38 23 34 27 38 ns
tpzZH 20 29 18 24 22 27 ns
tpzL 31 45 27 40 30 45 ns
tPHZ 18 26 14 20 19 26 ns
tpLZ 22 32 18 27 22 32 ns

Note: AC specification shown under —55°C and +125°C are far 9LS devices only. All 50pF specifications
are for 9LS devices only.
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