QUAD 2-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

DESCRIPTION

The LSTTL/MS] T54LS258/258A, T74L5258/258A
s a Quad 2-Input Multiplexer with 3-state cutputs.
Four bits of data from two sources can be selec-
ted using a Common Data Seiect input. The four
autputs present the selected data in the comple-
ment {inverted) form. The cutputs may be switched
1o a high impedance state with a HIGH on the com-
mon Cutputs Enable {Eg) Input, allowing the out-
puts to interface directly with bus orfented systems.
it is fabricated with the Scotltky barrier diode pro-
cess for high speed and is completely compatible
with all SGS TTL families.

+ SCHOTTKY PROCESS FOR HIGH SPEED

+» MULTIPLEXER EXPANSION BY TYING
QUTPUTS TOGETHER

* INVERTING 3 STATE QUTPUTS

* INPUT CLAMP DIODES LIMIT HIGH SPEED
TERMINATION EFFECTS

+ FULLY TTL AND CMOS COMPATIBLE
* VERSION "A’" PRELIMINARY DATA

PIN NAMES
E S Common Select Input
iEg Outpyt Enable {Active LOW) Input
lpalaa Data Inputs from Scurce 0
lya-)44 Data Inputs from Source 1
224 Multiplexer Cutput

B D1/D2

Piastic Package Ceramic Package

M1 C1
Micro Package Ptastic Chip Carrier
ORDERING NUMBERS:

THLSXXX D2 THLSXHX C1
T74LSXXX D1 T74LSXXX M3
T74LSXXX Bt
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NC = No Internal Connection
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LOGIC SYMBOL AND LOGIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Symbol Paramseter Value Unit
Voo Supply Voltage 057 V
V) Input Voltage, Appiied to Input -051t0 15 W
Vo Ouiput Voltage, Applied to Qutput -06tw55 v
Iy Input Current, Into Inpuls -30t 5 mA
Io Cutput Current, Into Outputs 50 ma

Stresses in axcess of thoss listed under “*Absolute Maximum Ratings™ may cause permanent damage to the devige.
This is a stress rating only and functional operation of the device at these or any other conditions in excess of those
indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions

for extended periods may affect device reliability.

GUARANTEED OPERATING RANGES

Supply Yoltage

Part Numbers Temperature
Min Typ Max

T54L5258/258A02 45 V 50V 55 V -55°C to +125°C

T74L5258/258AXX 475V 50V 525V 0°C to +70°C

XX = package typse.
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FUNCTIONAL DESCRIPTION

The LS258/258A is a Quad 2-Input Multipiexer with
3-state outputs. It selects four bits of data from two
sources under contral of a Common Select Input
{S). When the Select Input is LOW, the Ig inputs
are selected and when Selected is HIGH, the |y in-
puts are selected. The data on the selected in-

Za=Eo*{l1a*S +10a*5)
Ze=Eg*(l1¢°S + lpe*S)
When the Qutput Enable Input (Eg) is HIGH, the
outputs are forced to a high impedance "off"" sta-
te. If the outpuls of the 3-state are tied together,

2ll but one device must be in the high impedance
state to avoid high currents that would exceed the

TRUTH TABLE

puls appear at the outputs in inverted form.
The L8258 GQuad 2-tnput Multiplexer is the logic
implementation of a 4-pole, 2-position switch where
the position of the switch is determined by the lo-
gic levels supptied to the Select Input. The Logic
equations for the outputs are show below:

Zp=Eo~{l15*S + lop*S)
Za=Ep{l14*S +1gg*3)
maximum ratings. Designers should ensure that
Cutput Enable signals to 3-state devices whose out-

puts are tied together are designed so thers is no
overlap.

OUTPUT SELECT
ENABLE INPUT DATA INPUTS QUTPUTS
Eo s la Iy z
" X x X @
L H X L H
L H b4 H L
L L L X H
L L H X L

R = HIGH Voltage Levsl

L = LOW Voltage Level

X =Don't Care

{2y = High impadance (O
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {T541 S/T74L 5258}

Limits
Symbol Parameter Test Conditions Units
Min. | Typ. | Max. {Note %}
WViH Input HIGH Voitags 2.0 Guaranteed input HIGH Voitage v
for all inputs
Vi Input LOW Voltage 54 0.7 | Guarantead input LOW Voltage v
74 0.8 | for abt Inputs
Vep Input Clamp Dicde Voltage -965| -1.5 | Veg=MINljy=—18mA W
Vou Cutput HIGH Veltage | 54 2.4 34 Iop=—1.0mA Voo =MIN, Viy=Vy or
74 24 | 3.4 lop= — 2.6mA| ViL per Truth Table v
Voo Cutput LOW Voltage | 54,74 0.25 Q.4 loL =4.0mA | Voo =MIN, Viy=V)y or
74 035 | 05 | Ip =80ma | Vi per Truth Table v
lozH Cutput Off 20 Ve = MAX, Vour =27V, VE=2.0V e
Current HIGH
lpzL Outpgut Of —20 | Ve =MAX, Vo =04V, VE=2.0V A
Currant LOW
lix Input HIGH Current
Ea low lix 20 Voo =MAX, V=27V A
s 40
Input HIGH Current at
Max Input Voltage
Eg. Yoxe 11x 81 Ve = MAX, V= 7.0V mA
s 6.2
HT input LOW Current
Enn lawe Mix -G4 | Voo =MAX, V=04V mA
s -08
Ios Cutput Short Circuit -3¢ — 130 | Voo =MAX, Vour =0V mA,
Current {Note 2)
lee Power Supply Current 7 | Voo =MAX, V=0V, VE=0V mA,
Qutputs HIGH
Power Supply Current 14 Voo =MAX, V=45V, V=0V mA,
Cutputs LOW
Power Supply Currant 18 | Voo =MAX, V=0V, VE=4.5V mA,
Cutputs OF
Notes:

1} Conditions for testing, not shown in the Table, are chosen 1o guarantee operation under “worst case” conditions.
2) Not more than one output should be shorted at a time.
3} Typical values are at Ve =50V, Ta=25°C
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OC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (T54LS/T74LS258A)

Limits
Symbol Parameter Test Conditions Units
Kin, | Typ. | Max. {Note 1}
Vi Input HIGH Voltage 2.0 Guaranteed input HIGH Voltage v
for all Inputs
YL Input LOW Voltage S4 0.7 | Guaranteed input LOW Voltage
74 08 for all Inputs v
Voo Input Clamp Diode Voltage —0.85| —1.5 ) Voo =MIN]jy= —18mA
Vor Cutput HiGH Voltage | 54 2.4 34 Iy = — 1.0mA| Voo = MIN, V=V or v
T4 24 31 lop = - 2.6mA| Wy per Truth Table
Voo Output LOW Voltage |54.74 0.25 | 0.4 | loL=12mA | Voo =MIN, Vi =V or y
74 035 | 05 | Ig =24ma | Vi per Truth Table
lozk Qutput O 20 Voo =MAX, Voyr=2.7V A
Current HIGH
ozl Qutput Off S20 | Voo = MAX, Vot =04V 21
Current LOW
Iy Output HIGH | Other Inputs 20 | Ve = MAX, V=27V A
Current S Input 40
Other nputs 01 | Voo =MAX, V=70V mA
S Input 0.2
I Input LOW Other Inputs -04 | Vor=MAX, V=04V mA
Current S Input -08
los Qutput Short Circuit Current -3 =130 | Voo =MAX, YouT=0V mA
{Mote 2)
loe Powar Supply Curent
Total, Qutput HIGH 7 | Yoo =MAX mA
Total, Output LOW i4
Total, Cutput 3-State 16

Hotes:

1) Cenditions for testing, not shown in the Table, are chosen to guarantes operation under ''worst case” conditions.
2 Mot more than one output should be shorted at a time.

3) Typical values are at Voo =50V, T =25°C
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AC CHARACTERISTICS: T, =25°C (T54LS/T74L5258)

Limits
Symbot Parameter - Tast Conditions Units
Min. | Typ. | Max.

tpin Propagation Delay, 18 Fig. 1 ns

tPHL Data to Qutput i8 Voo =5.0v

tpLy Propagation Delay, 21 Fig. Cy = 15pF ns

tpHL Select to Output 21

tPZH Qutput Enable Time 30 Figs. 4,5 ns
to HIGH Level Vg =5.0¢

. Gy =15pF 1

tpzL Cutput Enable Time 30 Figs. 3.5 Ry =2k ns
to LOW Leve!

tp 2 Cutput Disable Time 30 Figs. 3.5 ns
from LOW Level gcc ;5%0"

tenz Cutput Bisable Tima 25 Figs. 4,5 Rt; gpm ns
from HIGH Level

AC CHARACTERISTICS: T,=25°C (T54LS/T74L5258A)

Limnits
Symbol Parameter Test Conditlens Units
Min, | Typ. | Max.

tPLH Propagation Delay, 8 i8 Fig. 1 ns

trHL Data to Output " ia

tpiy Propagetion Delay, 15 21 Fig. 1 ns

toHL Select to Output 18 | 25 ECC ::'?:""

tpzy Output Enable Time 18 30 Figs. 4,5 gt=55§ " ns
to HIGH Lsvel

tpai Cutput Enable Time 18 30 Figs. 3,5 ns
to LOW Leve!

tprz Cutput Disable Time 16 25 Figs. 3.5 ns
from LOW Level Voo =50V

torz Output Disable Time 18 | 30 Figs. 4,5 Gy =5pF ns
from HIGH Level
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WAVEFORMS
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SWITCHING POSITIONS

Symbol | 5W1 Sw2
tez Open Closad
tpzL Closed | Open
to 2 Ciosed | Chosed
otz Ciosext | Closed

1.3V

[ 1.5v
"
I [ ER
138

Loy

e
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