TYPES SN54298, SN54L.S298, SN74298, SN74L5298
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE

MARCH 1974 — REVISED DECEMBER 1983

SN54298, SN54LS298 ... J OR W PACKAGE

e Selects One of Two 4-Bit Data Sources SN74298 ... JORN PACKAGE
and Stores Data Synchronously with SN741L8298 ... D.J OR N PACKAGE
System Clock (TOP VIEW)

e Applications: : 82 [J1 Uis[d vee

Dual Source for Operands and Constants A2 [J2  1s5[] Qa
in Arithmetic Processor; Can Release A1 [ 14]] O
Processor Register Files for Acquiring New B1 []a 131 Q¢
Data c2 s 12[d ap
Implement Separate Registers Capable of ED)f E? ”% \(/:\:'-SK
Parallel Exchange of Contents Yet Retain GND 10 c1
External Load Capability 8 9
Uniyersal Type Register for Implementing SN54LS298 . .. FK PACKAGE
Various Shift Patterns; Even Has Compound SN74LS298 . .. FN PACKAGE
Left-Right Capabilities {TOP VIEW)
description 3
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These monolithic quadruple two-input multiplexers =
with storage provide essentially the equivalent
functional capabilities of two separate MSi functions
{SN54157/SN74157 or SN54LS157/SN74LS157 and

Al
B1

NC NC
SN54175/SN74175 or SN54LS175/SN74LS175) in a c2 ap
single 16-pin package. D2 CLK
9
When the word-select input is low, word 1 (A1, B1, Moo, 3
C1, D1) is applies to the flip-flqps, A high input to a g g o g
word select will cause the selection of word 2 (A2, Q
B2, C2, DZ)A. The selected wqrd lsAclocked to the NC - No internal connection w
output terminals on the negative-going edge of the [TT]
clock pulse. FUNCTION TABLE E>_,
. S . - INPUTS OUTPUTS
Typical power dissipation is 195 milliwatts for the WORD [T1]
298 and 65 milliwatts for the 'LS298. SN54298 CLOCK|{Qa Qg Q¢ Qp (]
. . SELECT
and SN541.5298 are characterized for operation over T |
the full military temperature range of —55°C to " ¢ al bl cl di -
125°C; SN74298 and SN74LS298 are characterized « ; 082 sz Q°2 :2 -
for operation from 0°C to 70°C. AD B0 “Ce -DO
H = high leve! (steady state)
L = low level {steady state)
X = irrelevant (any input, including transitions)
i = transition from high to low levei
al, a2, etc. = the level of steady-state input at A1, A2, etc.
Qag0. Ogp. etc. = the level of Qx, Qpg, etc. entered on the
most-recent | transition of the clock input.
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TYPES SN54298, SN54L5298, SN74298, SN74LS298
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE
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Pin numbers shown on logic notation are for D, J or N packages.
3 schematics of inputs and outputs
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This Materia

QUADRUPLE

TYPES SN54298, SN74298
2-INPUT MULTIPLEXERS WITH STORAGE

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

Supply voltage, Vi (see Note 1) . . .

Inputvoltage . . . . . . . . . . . . .

Operating free-air temperature range: SN54298 P
SN74298 . . . .

Storage temperature e e e e e e e

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

recommended operating conditions

7V
.. ... B85V
o —565°C to 125°C
... .. .. 0°Cto70°C
—65°C to 150°C

SN54298 SN74298
MIN NOM MAX |MIN NOM MAX uNIT
Supply voltage, Voo 45 5 55 [4.75 5 65.25 A
High-level output current, gy -800 —800 | uA
Low-level output current, loL 16 16 { mA
Width of clock pulse, high or low level, ty 20 20 ns
Setun 6 Data 15 15
P time, s, Word select 25 25 ne
Holid time, t Data S 5 ns
Word select 0 0
Operating free-air temperature, T —55 125 a 70] °C

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

PARAMETER TEST CONDITIONS? MIN  TYPE maXx |uNiT

V|H High-level input voltage 2 v

V)L tLow-level input voltage 08| Vv

VIK Input clamp voltage Vee=MIN, 1= —12mA —15} v

VoH High-level output voltage Vee =MIN, Vip=2V, 2.4 3.2 v 3

V=08V, IgH=-800uA
Vor Low-level cutput voltage x::LC;O“,nBI ’:I/', I\:)': =— 126vr;|A 04| Vv m
Iy input current at maximum input voltage Voo = MAX, V=55V 1 mA o
Iiq  High-level input current Voo = MAX, V=24V 40 | uA by
liL  Low-level input current Vee =MAX, V=04V —16 | mA 5
ips Short-circuit output current§ Vge = MAX l SN54298 -20 —57 mA Q
| sn74298 —18 —57

Icc  Supply current Ve = MAX, See Note 2 39 65 | mA '__'
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. ’-
£AMl typical values are at Voo =5 V, T = 26°C.

§Not more than one autput should be shorted at a tima.
NOTE 2: With all outputs open and alt inputs except clock low, Ice is measured after applying a momentary 4.5 V, followed by ground, to

the clock input.
switching characteristics, Vcc =5V, Ta =25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX JUNIT

tpLH Propagation delay time, low-ta-high-level output CL=15pF, R =400%, 18 27

tpHL Propagation delay time, high-to-low-level output See Note 3 21 32 ne

NOTE 3: See General Information Section for foad circuits and voltage waveforms.
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TYPES SN541.5298, SN74LS298
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE

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

Supply voltage, Vg (see Note 1} . .

Input voltage . . . .

Operating free-air temperat

Storage temperature range

ure range: SN54L5298

SN74L5298

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

recommended operating conditions

7V
7V

—55°C to 126°C
. 0°C to 70°C
—65°C to 150°C

SN54LS298 SN74LS298 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55| 4.75 5 525| V
High-level output current, IoH —400 —400| uA
Low-level output current, lgL 4 8] mA
Width of clock pulse, high or low level, ty, 20 20 ns
i Data 15 15
Setup time, ts, Word select 25 25 e
. Data 5 5
Hold time, th Word select Q 0 e
Operating free-air temperature, Ta —58 125 4] 70| °C

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

SN54LS5298 SN741.5298
PARAMETER TEST CONDITIONST UNIT
MIN TYPE MAX | MIN _ TYPE MAX
Vi High-level input voltage 2 2 v
Vi Low-level input voltage 0.7 08| Vv
3 ViK Input clamp voltage Vee = MIN, Iy = —18 mA —1.5 —-1.5§ V
. Ve = MIN, ViH=2V,
VgH High-level output voltage 25 3.4 2.7 34 v
Vi = VL max, loH = —400 A
e | Vee = MIN, VIH=2V, ‘ gL =4 mA 0.25 C.4 0.25 0.4
| VoL Low-level autput voltage v
- VL = VL max g =8 mA 0.35 0.5
Input current at
o M ou ; Vg = MAX, V=7V 0.1 01| mA
m maximum input voltage
< Iy  High-level input current Ve = MAX, V=27V 20 20| wA
— I}y Low-level input current Vge = MAX, V=04V —0.4 —0.4| mA
o Ips Short<circuit output currentd | Voo = MAX —20 ~100 | —20 —100] mA
m icc  Supply current Ve = MAX, See Note 2 13 21 13 21| mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$AN typical values are at Vo =5 V, Ta =25°C.
Nat more than one output should be sharted at a time, and duration of the short-circuit should not exceed one second.
NOTE 2: With all outputs open and all inputs except clock low, Igcg is measured after applying 3 momentary 4.5 V, followed by ground, to
the clock input.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
tp| H Propagation delay time, low-to-high-level output CL=15pF, RpL=2kQ, 18 27
ns
tpyL Propagation delay time, high-to-low-level output See Note 3 21 32
NOTE 3: See General Information Section for load circuits and voltage waveforms.
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TYPES SN54298, SN54L5298, SN74298, SN74LS298
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE

TYPICAL APPLICATION DATA

This versatile multiplexer/register can be connected to operate as a shift register that can shift N-places in a single

clock pulse.

The following figure ittustrates a BCD shift register that will shift an entire 4-bit BCD digit in one clock pulse.

PARALLEL LOAD
VAN

WORD SELECT

CLOCK

/ I | \
- e [
A At Al
ws o ws o, ws o
I A2 A2 P A2
B1 298 et 298 —81 298
or B or B or B
B2 .. 5298 B2 5298 BZ. 5298
L_1c1 ReG L_]c1 REG L_lc1 REG
1 2 3
c Qc c2 Cc c2 Gc
D1 D1 — 1
QD4 Qp Qp @
D2 CK p2 CK CK
A A P2 A
b $ Y
—
DIGIT 1 DIGIT 2 DIGIT 3

When the word-select input is high and the registers are clocked, the contents of register 1 is transferred (shifted) to

register 2 and etc. In effect, the BCD digits are shifted one position. In addition, this application retains a parallel-load 3
capability which means that new BCD data can be entered in the entire register with one clock pulse. This arrangement
can be modified to perform the shifting of binary data for any number of bit locations.
N
Another function that can be implemented with the ‘298 or 'LS298 is a register that can be designed specifically for LW
supporting multiplier or division operations. The example below is a one place/two-place shift register. 9
_________ — —— e —— —— — —— m
‘181, 'LS181, or 'S181 ‘181, 'LS181, or 'S181 o
{ALU) (ALU) -t
FO F1 F2 F3 FO F1 F2 F3 |-
l g -
| ] 1 ||
A1 A2 B1 B2C1 C2D1 D2 A1 A2 B1 B2 C1C2 D1 D2
[>ck 298 or 'LS298 ws [>CK 98 or "LS298 ws
Qa Qg Qac Qp Qa QB Qy Q
CLOCK —@ ] — I WORD
l ‘ I I ~ SELECT
When word select is low and the register is clocked, the outputs of the arithmetic/logic units (ALU’s) are shifted one
place. When word select is high and the registers are clocked, the data is shifted two places.
TExas ‘9 3-955
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