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the original IP. All recreations are
done with the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceed the OCM data sheet.

Quality Overview

e 1SO-9001
* AS9120 certification
¢ Qualified Manufacturers List (QML) MIL-PRF-
35835
e Class Q Military
e Class V Space Level
e Qualified Suppliers List of Distributors (QSLD)

* Rochester is a critical supplier to DLA and
meets all industry and DLA standards.
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SN54LS295B, SN74LS295B
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS
WITH 3-STATE OUTPUTS

OCTOBER 1976 — REVISED MARCH 1988

'LS§2968 Offers Three Times the
Sink-Current Capability of ‘LS295A

Schottky-Diode-Clamped Transistors

Low Power Dissipation . . . 80 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), mode (LD/’ﬁ),
and outputs control (OC) inputs. The registers have
three modes of operation:

SN54LS2958 . . . J OR W PACKAGE
SN74L52958 . . D OR N PACKAGE
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Parallel loading is accomplished by applying the four bits NC : 78 1: : chg 8
of data and taking the mode control input high. The data ofs wula ;
is loaded into the associated flip-flops and appears at the . 44to [++]
outputs after the high-to-low transition of the clock in- o (@]
put. During parallel loading, the entry of serial data is |£ g ‘2’ 8 X -
inhibited. 50 © o
= -
Shift right is accomplished when the mode control is
low; shift left is accomplished when the mode control is NC - N: internal connection
high by connecting the output of each flip-flop to the i N
parallel input of the previous flip-flap (Qp to input C, logic symbol
etc.) and serial data is entered at input D.
SRG4
When the output control is high, the normal logic levels oc 18} EN
of the four outputs are available for driving the loads or Lo/AtS L1 rLoso)
bus lines. The outputs are disabled independently from | ; M2 [SHIFT]
the level of the clock by a low logic level at the output oLk 9 b C3/2—
contro! input. The outputs then present a high im- W = -
pedance and neither load nor drive the bus line; SERT 230 D 9 13 g,
however, sequential operation of the registers is not AT 1,3D 12
affected. Be——130 D VHE _ag
CL oy Q¢
The SNB4LS295B is characterized for operation over p_{5) (10 ap
the full military temperature range of —55°C to 125°C;
the SN74LS295B is characterized for operation from 'This symbol s in accordance with ANSIEEE Std. 91-1984 and IEC
0°C to 70°C. Pubiication 617-12
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA documents contain information .
current as of publication date. Products conform ta '
specifications per the terms of Texas Instruments TEXAS 2.807

standard wnrrnlJ. Production processing does not
necessarily include testing of all parameters.
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SN54L52958, SN74L52958
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)
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SN54152958, SN74LS2958
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS
WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS OUTPUTS
LD/SH CLK SER PARALLEL Qs Qg Q¢ Qp
A B C D
H H X X X X X | Qao Qo QG¢o Qpo
H ) X a b c d a b c d
H i X Qgt Q¢t Qpt d | Ggp Qg Qp, d
L H X X X X X | Qap Cgp Cco Qpg
L i H X X X X H Qan Qgn Qcqn
L i L X X X X L Qan Qgn Qcn
When the output control is low, the outputs are disabled to the high-impedance state;
however, sequential operation of the registers is not affected.

TShi(ting left requires external connection of Qg to A, QC to B, and Qp to C. Serial data is

entered at input D.

H = high level (steady state), L = low lavel [steady state}, X = irrelevant (any input, including transitions)
| = transition from high to low level.
a, b, ¢, d = the |level of steady-state input at inputs A, B, C, or D, respectively.

Qa0 Qgo. Qco. Opg = the level of Q 4, Q. Qc. or Qp, respectively, before the indicated steady-state input conditians were established.

Qan: QBn. Qcn. Qpnp = the level of Q 4, Qpg, Qg, OF Qp, respectively, befors the most-recent | transition of the clock.

N

TTL Devices

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, V¢ (see Note 1) A
Input voitage e e e e e 7V
Operating free-air temperature range: SN54L5295B —55°C to 125°C
SN741.52958 0°C to 70°C
Storage temperature range R —65°C to 150°C
NQOTE t. Voltage values are with respect 10 network ground terminal.
recommended operating conditions
SN54L52958 SN74LS2968B UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 45 5 55 | 4.75 5 5.25 v
loH High-level output current -1 — 26 mA
oL Low-level output current 12 24 mA
felock Clock frequency Q 30 0 30 | MHz
twiclock)  Width of clock pulse 16 18 ns
tsy Setup time, high-level or low-level data 20 20 ns
3 p— high-level 25 25
sy Setup time, LD/SH to CLK ns
low-level 30 30
th Hold ume, high-level or low-level data 20 20 ns
th Hoid time, high-level or low-level LD/SH to CLK 0 0 ns
Ta Operating free-ar temperature —55 125 0 70 °c
*
TEXAS 2-809
INSTRUMENTS

POST QFFICE BOX 655012 « DALLAS, TEXAS 75265



SN54LS295B, SN74L52958
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

WITH 3-STATE OUTPUTS

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

INSTRUMENTS
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SN54L.S2958 SN74L52958
PARAMETER TEST CONDITIONS? UNIT
MIN TYPE MAX [MIN TYPI mMAX
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.7 08 v
VK !nput clamp voltage Vee = MIN, I = —18mA -1.5 -15| V
Vee = MIN, ViR=2V,
VoH High-level output voltage 24 3.4 24 3.1 v
ViL = VL max, Igny=MAX
Vee = MIN, ViR=2V, | =12 mA 0.25 0.4 Q.25 04
VoL Low-level output voltage cc H oL v
V(L = VL max IoL =24 mA 0.35 0.5
Off-state output current, V = MAX, VL = VL max,
lozH . e cc Lo 20 20| uA
high-level voltage applied Vg=27V
Off-state output current, \ =MAX, Vig=2V,
tozL ce H —20 —20| wA
low-level vottage applied Vp=04V
Input current at
I ) Voo = MAX, V=7V 0.1 01| mA
maximum input voltage
2 WA High-level \nput current Vee = MAX, vy=27V 20 20| uwA
ljL  Low:-level input current Vee = MAX, V=04V —04 -04] mA
lgs Short-circuit output current® | Voo = MAX -30 —130 | 30 —130| mA
| Condition A 20 29 20 29
1 Supply current Vee = MAX, See Note 2 A
= cc i cc Condition B 22 33 22 33 m
r—-
U tFor conditions shown as MIN or MAX. use the appropr.ate value spacified under recommeanded operating conditions.
o FAN typical values are at Ve = 5 V. T =25°C.
< Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second
a- NOTE 2. Igg I1s measured with the outputs open, the seral input and mode control at 4 5V, and the data inputs grounded under the following
canditions.
8 A. Qutputcontrol at 4 5 V and a momentary 3 V, then ground, applied to clack input.
B. Qutput control and clock input grounded.
switching characteristics, VCC =5V, Tp=25C, R = 667 Q2
PARAMETER TEST CONDITIONS | MIN TYP MAX|UNIT
fmax Maximum clock frequency 4 30 45 MHz
tpLH Propagation delay time, low-to-high-level output c 45 oF 14 20 ns
= PF,
tpHL Propagation delay time, high-to-low-level output S:e Note 3 19 30 ns
tpzH Output enable time to high ievel 18 26 ns
tpzL Output enable time to low level 20 30 ns
tPpHZ Output disable time from high level Cp = 5pF, 13 20 ns
tpLZ Output disable time from low fevel See Note 3 13 20 ns
NOTE 3- Load cireuits and voltage waveforms are shown in Section 1
Texas WP
2-810 E




