SN54LS395A, SN74LS395A
4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS

OCTOBER 1976 — REVISED MARCH 1988

¢ Three-State, 4 Bit, Cascadable, Parallel-In, SNEALS395A . . . J OR W PACKAGE
Paraliel-Out Registers SN74LS385A . . . D OR N PACKAGE
o ‘LS396A Offers Three Times the Sink-Current (TOP VIEW)
Capability of ‘LS39% ctr [+ Uis[d vee
 Low Power Dissipati 76 mW Typical Ser [z 15[1 0A
pation . . . 76 mW Typica
(Enabled) Als wllos
B[]a m3{dac
o Applications: cls 20
N-Bit Serial-To-Parallel Converter p[Jse n[Jop
N-Bit Parallel-To-Serial Converter o/sH 7 0[] ck
N-Bit Storage Register GND (s o[]JOC
description

These 4-bit registers feature paralie! inputs, paraliel out-
puts, and clock (CLK), serial (SER), load shift (LD/SH),
output control (OC) and direct overriding clear (CLR)
inputs.

SNS4LS395A . . . FK PACKAGE
(TOP VIEW)

N

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 transi-
tion of the clock input. During parallel loading, the entry
of serial data is inhibited.

When the output control is low, the normal logic leveis
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 level at the output
control input. The outputs then present a high im- NC - No internal connection
pedance and neither load nor drive the bus line;

however, sequential operation of the registers is not af-

fected. During the high-impedance mode, the output at

Qp' is still available for cascading.

TTL Devices

logic symbolt

tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and
1EC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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SN54LS395A, SN74LS395A
4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS

logic diagram (positive logic)
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Pin numbers shown are for D, J, N, and W packages.
schematics of inputs and outputs
EQUIVALENT OF SERIAL EQUIVALENT OF TYPICAL OF Qa, Qg.Qc,Qp | TYPICAL OF Qp’ OUTPUTS
AND DATA INPUTS OTHER INPUTS OUTPUTS
Vee ——T——— -- v
R Vee — —_—— ———9—VcC - ——Ycc
eq C 1004 NOM 120 2 NOM
20k ! NOM ) r
INPUT — -— _ -
INPUT — g --
. ouTPUY ouTPUT
Y 3 -- _
”
Serial: Rgq = 30 k&2 NOM
A,B,C,D: Rgq =20 k2 NOM
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SN54LS395A, SN74LS335A
4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS 3-STATE OUTPUTS |CASCADE
&R LD/SR cLK SER PARALLEL Qs 0 Q¢ Gp QUTPUT
A BCD Qp’
L X X X X X X X| L L L L L
H H H X X X X X[Qap Qo Qco Qpo Qpo
H H 1 X a b c d| a b c d d
H L H X X X X X[Qap Qo Qco Qpo{ Cpo
H L 1 H X X X X| H Qan Qgn Qcn Qcn
H L i L X X X X| L Qan Qgn Qcn Qcn
When the cutput control 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.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V¢ (see Note 1) 7V 2
Inputvoltage . . . . . . . . . . . . . .. e 7V
Operating free-air temperature range: SN54LS395A —55°C to 125°C 3
SN74LS395A . 0°Cto70°C ¢
Storage temperature range —-65°Ct0 150°C "3
NOTE 1: Voltage values are with respect to network ground terminal. 8
recommended operating conditions =
SN541L8395A SN74LS395A UNIT P-
MIN NOM MAX [MIN NOM MAX
Supply voltage, Ve 45 5 5.5 | 4.75 5 625 \4
Qa, Q Q - _
High-evel output current, 104 Af 8. Oc. dp ! 26 | mA
Qp —400 —400 | uA
Low-level output current, QL QA,' 9s.9c. % 12 24 | mA
Qp 4 8| mA
Clock frequency, folock 0 30 0 30 | MHz
Width of clock pulse, tw(clock) 16 16 ns
Setup time, high-level or low-level data, tg LD/SH 40 40 ns
All other inputs 20 20
Hotd time, high-tevel or low-level data, t 10 10 ns
Operating free-air temperature, TA —55 125 ] 70 ‘c
i
I Texas b 2-931
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SN54LS395A, SN74LS395A
4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

a 111 BN

S9JIND

SN54LS395A SN74LS395A
PARAMETER TEST CONDITIONST UNIT
MIN Typi MAX {MIN TYPi MAX
ViH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.7 0.8 A
Vik  !nputclamp voltage Vge = MIN, I = —18 mA -1.5 15§ V
Qa. OB.
i Ve = MIN, VIH=2V, 2.4 34 2.4 3.1 v
VoH High-evel output voltage Qc. Qp
Vi = VL max, |gH =MAX -
Qp 2.5 3.4 27 34 \%
Qa. Qg. loL = 12mA 0.25 04 0.25 0.4
Ve = MIN, A 1B oL v
Qc, Qp loL =24 mA 0.35 0.5
VoL Low-level output voltage ViL = VL max,
o =4 mA 0.25 0.4 0.25 0.4
ViH=2V Qp- A
lgL =8 mA 0.35 0.5
Off-state output current, v = MAX, Vig=2V, |Qa, QB
lozH . ° . cc H A8 20 20 | ua
high-tevel voltage applied Vp=27V Qc.Qp
Off-state output current, Vee = MAX, ViH=2V, {Qa,QB.
lozt. A ; ce H A B -20 —20 | A
low-level voltage applied Vp=04V Qc¢. Qp
Input current at
h . A Vee = MAX, V=7V 0.1 0.1 | mA
maximum input vol tage
i High-level input current Ve = MAX, V=27V 20 20 | A
TR Low-level input current Vee = MAX, V=04V -04 —0.4 | mA
Qa, 0B,
o : A8 -30 ~130 | 30 ~130 | mA
1os  Shortcircuit output currentd | Voo = MAX Qc. Qp
Qap’ ~20 —100 | —20 —100 | mA
* | Suppl v MAX See Note 2 Condition A 22 34 22 34 A
t = . ee Not m
cc  Supplycurren cc ¢ MOt 2 ICondition B 21 3 21 31
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
T AN typical values are at Voc = BV, Ta = 26°C.
§ Not more than one output should be shorted at a time,and duration of the short-circuit should not exceed one second,
NOTE 2: Igcis measured with the outputs open, the serial input and mode control at 4.5 V, and the data inputs grounded under the following
conditions:
A. Output control at 4.5 V and a momentary 3 V, then ground, applied to clock input.
»B. Output control and clock input grounded.
switching characteristics, Vg =5 V, Tp =26°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
fmax Maximum clock frequency 30 45 MHz
T - n See Note 3,
tpqL Propagation delay time, high-todow-level output from clear 22 35 ns
— - - Qpa, Qg, Qc. Qp outputs:
tpH Propagation delay time, low-to-high-level output R =667 §2,C| =45 pF 15 30 ns
tpHL Propagation delay time, high-to-low-level output a ',‘ . oL P 20 30| ns
output:
tpz4 Output enable time to high levet F? —:)kn Ci = 15 pF 15 25| ns
tpzL Output enable time to low level L s P 17 26| ns
tpyz Output disable time from high level CL =50pF, 1t 1741 ns
tpLz Output disable time from low level See Note 3 12 20| ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
i
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