SN54LS395A, SN74LS395A

4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS

SDLS172  ocToBER 1976 — REVISED MARCH 1988

* Three-State, 4 Bit. Cascadable, Paraliei-In,
Parallei-Out Registers

o ‘L5390 Offers Three Times the Sink-Current
Capability of ‘L5395

* Low Power Dissipation . . . 78 mW Typical
{(Enabled)

* Applications:
N-Bit Serial-To-Parallel Converter
N-Bit Parallel-To-Serial Converter
N-Bit Storage Register

description

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

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 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 level at the output
control input. The outputs then present a high im-
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.
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tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12,
Pin numbers shown are for D, J. N, and W packages.
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PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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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 0, J, N, and W packages.
schematics of inputs and outputs
EQUIVALENT OF SERIAL EQUIVALENT OF TYPICAL OF Qp, Qg, Qc.Qp | TYPICAL OF Qp’ OUTPUTS
AND DATA INPUTS OTHER INPUTS OUTPUTS
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SN54LS395A, SN74LS395A
4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE GUTPUTS

FUNCTION TABLE

INPUTS 3-STATE OUTPUTS |CASCADE
TLR | woAR | ek | serm ':‘Z“:"E; Qn Qg Qe Qp OUJ:?T
L x b4 X X X X X| L L L L L
H H H X X X X X1Qap Qo Qco Cpo Qpo
H H ! X a b ec d| a b c d d
H L H X X X X X[Qap Qo Qco Qpo Qpo
H L H X X X X1 H Qan Qn Qn Qg
H L ¢ L X X X X| L Qan Qgn Qeca| Qcn
When the output controt! is high, the 3-state outputs are disabied to the high-impedance state;
however, sequential operation of the registers and the output at Qp’ are not affecteq.

absolute maximum ratings over operating free-air temperature range {uniess otherwise noted)

SupplvvoitageVcc{seeNoteH e Y
Input voltage . . . e e e e e e e e e A
Operating free-air temperature range: SN54L5395A e e e e e ——55 Cto 125°C

SN741S395A . . . ., . . . . ... .. ...... 0DCcwi0C
Storage temperaturerange . . . . . . . . . . . . . . . . . . .. ... =85Cto150°C

MNOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

SN54LS395A SN74L5395A UNIT
MIN NOM_MAX |MIN NOM MAX
Supply voltage, Ve 45 5 5.5 | 4.75 5 528 v
Qa. Q. Qc, =1 -2,
Highevel outpurt current, lgH A_ 8.Ac, Qo 26 | mA
Qp : —400 —400 | pA
Qa. Q
Low-level output current, QL A: 8. Ac. Qo 12 24 | mA
Qp 4 B | ma
Clock frequency, foigek o 30 0 30 | MHz
Width of clock puise. twiclock) 16 16 ns
LD/SH 40 40
Setup time, high-level or low-level data, t. ns
9 su All other inputs 20 20
Hold time, high-tevel or low-level data, tp, 10 10 ns
Operating free-air temperature, Ta 55 125 0 70 C
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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}

—
SNB4LSIBA SN74LS385A
PARAMETER TEST CONDITIONST 54 UNIT
MIN_ TYPT MAX |[MIN TYPI max
ViH High-level input voltage 2 2 v
ViL  Low-level input voltage 0.7 08 | Vv
Vik input clamp voltage Ve = MIN, I = =18 mA ~1.5 —1.8 v
v o | VeC=MIN, V=2V, WA'QGB' 24 3.4 24 21 v
i t:
OH HighHevel output voltage VIL = ViL max, 104 = MAX Oc.r D
Qp 25 3.4 27 34 v
Qa, Q i = A 0.25 0.4 0.25 0.4
Ve = MIN, Ar -8 oL-12m v
v Lowlevel ol v v Qc. Qp loL = 24 mA 0.35 0.5
= max, e
oL owlevel autput voltags IL i~ lgL =4 mA 0.25 0.4 0.25 0.4
ViH=2V Qp- 4
lgL =8 mA 0.35 0.5
lozH E{ff-state output curr:!-nt, Voo = MAX, ViH =2V, |Qa, Qg, 20 20 | ua
high-level voltage applied Vg=27V Qg, Qp
lozL Off-state output curr%m, Vee = MAX, Vig=2V, |Qa, OB, -20 —20 | ua
low-level voltage applied Vo=04V Qc, Qp
i
I nput current st Vee=MAX,  V(=7V 0.1 0.1 | mA
maximum input voltage
hH Hiph-level input current Vee = MAX, V=27V 20 20 | uwA
i Low-level input current Voo = MAX, V=04V -0.4 —0.4 | mA
. Qa. s, -30 -130 | —30 —130 | mA
los Short-circuit output currents | Voo = MAX Og, Op
Qp’ —20 -100 | =20 —100 | mA
Condition A 22 34 22 34
| V, = MAX, See Note 2 mA
lec Supply current cC ee Note Condition B 21 3 21 N

TEor conditions shown as MIN or MAX, use the appropriate value specifisd under recommancded operating conditions.

A1l typical values are at Voe =5V, Ta = 25°¢C.

§ Not more than ona output should be shorted at a time,and duration of the short-circuit should not exceed one second,

NOTE 2: lgg is measured with the outputs open, the serial input and mode contral at 4.5 V, and the data inputs grounded under the following
conditions:
A. Qutputcontrol at 4.6 ¥V and a momentary 3 V, then ground, applied to clock input.
B. QOutput control and clock input grounded.

switching characteristies, Voo =5V, Ta =25°C

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
fmax Maximum clock frequency 30 45 MHz
t P tion delay time, high-to-low-level output from ¢l SESHOIES, 22 35

ropagation delay time, high-to-low- ro r
PHL i i 9 hia e Qp, Qg, Qg, Qp outputs: il

tpLH Propagation delay time, low-to-high-level output 15 30| ns

R =667 §1,Cy = 45 pF

tpHL Propagation delay time, high-tolow-level output Qp’ output: 20 0| ns

tpzy Output enable time to high level D ’ 15 25| ns
- R =2 k2, C=15pF

tpzL Output enable time to low lavel 17 25 | ns

tpz Output disable time from high level CL =5 pF, 11 17 ns

tpLz Output disable time from low level See Note 3 12 20| ns

NOTE 3: Load circuits and voltage wavaforms are shown in Section 1.
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