74AC253 - 74ACT253

Dual 4-Input Multiplexer with 3-STATE Outputs

General Description

The ACIACT253 is a dual d-input multiplexer with 3-STATE
outputs. It can select two bits of data from four sources
using common select inputs. The outputs may be individu=-
ally switched to a high impedance state with a HIGH on the
respective Output Enable {E} inputs, allowing the outputs
to interface directly with bus oriented systems.
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Functional Description

The ACIACTZ253 contains two identical 4-input multiplexers
with 3-STATE owtputs. They select two bits from four
sources selected by common Select inputs (S, S4). The
d-input multiplexers have individual Output Enable (EH.
ﬁh} inputs which, when HIGH, force the outputs to a high
impedance (High £) state. This device is the logic imple-
mentation of a 2-pole, 4=position switch, where the position
of the switch is determined by the logic levels supplied to
the two select inputs. The logic equations for the outputs
are shown:
Zq =EH' Uﬂa'§1 l'§|2l""|1a 'E‘I *Sg+

|23 ‘51 - Sr_""l' |3a" 51 ‘Sn}

(lon =S *Sp+l4p* Sy = Sg+

Izb * 51 * So + lap * S1 * So)

If the outputs of 3-STATE devices are tied together, all but
one device must be in the high impedance state to avoid
high currents that would exceed the maximum ratings.
Designers should ensure that Output Enable signals to 3-

STATE devices whose outputs are tied together are
designed so that there is no overlap.

Ztl =Eh.

Features

B Iz and |z reduced by 50%

B Multifunction capability

B Non inverting 3-STATE ocutputs
W Outputs source/sink 24 mA

W ACT253 has TTL-compatible inputs

Connection Diagram
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Pin Descriptions

Pin Names Description

log=l3a Side A Data Inputs

lg=lag Side B Data Inputs

Sg. 54 Common Select Inputs

OE, Side A Output Enable Input

OE, Side B Output Enable Input

2.2y 3-STATE Outputs

Truth Table
Select Qutput
Data Inputs Qutputs
Inputs Enable

S, S |lg| 14|13 ]13]| OE z
X X X X X X H z
L L L X X X L L
L L H X X X L H
H L X L X X L L
H L X H X X L H
L H X X L X L L
L H X X H X L H
H H X X X L L L
H H X X X H L H

Address Inputs Sy and 5y are common to both sections.

H =HIKZH \oltage Level
L = LOW Vaoltage Level

X = Iimmatenal
Z = High Impedance




Logic Diagram
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Please note that this disgram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

Absolute Maximum Ratingsnote 1)

Supply Voltage (Vee)

DC Input Diode Current (1)
V, ==0.5V
V= Veg + 0.5V

DC Input Voltage (V)

DC Output Diode Current {loy)
Vg =-0.5V
Vg=Veg + 0.5V

DC Output Vaoltage (Vg)

DC Output Source
or Sink Current ()

DC Vee or Ground Current
per Output Pin (¢ or Igyo)

Storage Temperature (Tgg)

Junction Temperature (T )
FDIP

=0.5% to +7.0V

=20 mA,

+20 mA

=0.5V to Ve + 0.5V
=20 mA

+20 mA

=0.5V to Ve + 0.5V

+ 50 mA

+ 50 mA
=55°C to +150°C

140°C

Recommended Operating

Conditions

Supply Voltage (V)
AC
ACT
Input Voltage (V)
Cutput Voltage (V)
Operating Temperature (Ta)
Minimum Input Edge Rate (AV/At)
AC Devices
Wy from 30% to 70% of Ve
Ve @ 3.3V, 4.5V, 5.5V
Minimum Input Edge Rate (AV/At)
ACT Devices
iy, from 0.8V to 2.0V
Voo @ 4.5V, 5.5V

2.0V to 6.0V
4.5V to 5.5V
0V to Vg

0V to Ve
—40°C to +85°C

125 mviins

125 mviins

Note 1: Absolute maximum ratings are those values beyond which damage
to the dewvice may occur. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable over ite power
supply, temperature, and outputinput loading vanables. Fairchild does not
recommend operation of FACT™ drcuits outside databook specifications.



DC Electrical Characteristics for AC

Vo Ty =+25°C Ty =—40°C to +B5°C
Symbol Parameter Units Conditions
v Typ Guaranteed Limits
Vin Minimum HIGH Lewvel 3.0 1.5 21 21 Wyt =01V
Input Valtage 4.5 225 3.15 315 W of Vipp — L1V
55 275 3.85 3.85
VL Maximurm LOW Lavel 30 1.5 09 0.9 Woyr =01V
Input Valtage 4.5 225 1.35 1.35 A" of Vipp — 0L1Y
55 275 1.85 1.85
VoK Minimurm HIGH Lewvel 3.0 2949 2.9 29
Outpuf Voltage 4.5 4.48 4.4 4.4 W oyt =-50 pA
55 5.49 b4 54
Wi = Vi or Viy
30 2.56 246 Iy =—12 ma
4.5 3.86 376 W loy =—24 mA
55 4. 85 476 o =—24 mA (Mate 2)
L Maximum LOW Lavel 30 0.0z 01 0.1
Oulpuf Voltage 4.5 0.001 01 01 A" gyt = 50 pA
55 0.001 01 01
Wigg =V or Vi
3.0 0.35 0.44 IgL =12 mA
4.5 0.36 0.44 W o = 24 mA
55 0.36 0.44 lg = 24 mA (Note Z)
Iipy (Note 4) [ Maximum Input Leakage Currert 55 +0.1 + 1.0 LA Wy =Vpo, GND
loz Maximum 3-STATE Vi (OE) =ViL. Vi
Current 55 )25 +2 5 A Wy =Veop, GND
Vo =Veeo, GND
loLp Minimurm Dynamic 55 75 m& | Woop = 1.65V Max
lowo Oulpuf Current (Mate 3) 55 -75 mA (Vg = 3.85V Min
g (Mote 4) | Maximum Quiescent Supply Current 55 4.0 40.0 wh My = Voo or GND
Moite 2: All outputs koaded; thresholds on input associated with output under test.
Mote 3: Maxmum iest duration 2.0 ma, one output loaded at a time.
Moite 4: Iy, and g @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vige.
AC Electrical Characteristics for ACT
Voo Ta =+25°C Ta =—40°C to +85°C
Symbaol Parameter (V) C_ =50 pF Gy =50 pF Units
(Note B) Min Typ Max Min Max
L ::zazg:mn delay 5O 20 7.0 1.5 20 130 ns
e Propagation Delay 5.0 30 75 13.0 25 145 ns
5,0 Z,
i rropagetion Delay 5.0 25 5.5 10.0 20 1.0 ns
I 1o 2y
ewL rropagation Delay 5.0 a5 65 1.0 a0 125 ns
Iyl Z,
trzn Owlput Enable Time 50 20 4.5 75 1.5 8.5 s
oy Owlput Enable Time 50 20 50 B.0 1.5 9.0 s
ez Ouwtput Disable Time 50 30 6.0 a5 25 10.0 ns
tey 7 Ouwtput Disable Tirme 5O 25 4.5 75 20 8.5 %
Mote 8: \Voltage Range 5.0 is 5.0V + 0.5V
Capacitance
Symbol Parameter Typ Uniits Conditions
Cm Input Capacitance 4.5 Wio = OPEN
Cop Power Dissipation Capacitance 50.0 Vo= 5.00




AC Electrical Characteristics for AC

Ve Ty = +25°C Ty =—40°C to +B5°C
Symbol Parameter V) Cy =50 pF Gy = 50 pF Units
(Nota T) Min Typ Max Min Max
oLy Propagation Delay 13 20 85 15.5 20 17.5 e
Splo Z, 50 20 6.5 110 15 12.5
tor Propagation Delay 33 25 a5 16.0 20 18.0 N
Sp 1o Z, 5.0 20 7.0 115 1.5 13.0
toLH Fropagation Delay 3.3 15 7.0 14.5 15 17.0 e
gt 2, 50 15 55 10.0 15 11.5
g Prapagation Delay 13 20 7.5 13.0 15 15.0 s
Iy 1o Zy 5.0 15 55 8.5 15 11.0
tozn Output Enable Tima 13 15 4.5 B.O 1.0 8.5 ne
5.0 15 35 B.0 1.0 6.5
ez Output Enable Tirme 3.3 15 50 8.0 1.0 9.0 e
5.0 15 35 B.0 1.0 7.0
terz DOutput Disable Timea 13 20 55 8.5 15 10.0 e
5.0 20 50 8.0 15 85
to1 7 Output Disable Time 33 15 50 8.0 10 Q.0 N
5.0 15 4.0 7.0 1.0 7.5
Mote T: Voltage Range 3.3 is 3.3V £ 0.3V
‘oltage Range 5.0 is 5.0v £ 0.5V
DC Electrical Characteristics for ACT
Ve T, =+25°C | T, =—40°C to +85°C _ B
Symbol Parameter Units Conditions
) Typ Guaranteed Limits
ViH Minimum HIGH Level 4.5 15 20 20 v |Veur=01v
Input Voltage 55 15 20 20 of W — OL1V
Vi Maxirmurm LOW Lavel 4.5 15 0.8 0.8 v |Veur=0
Input Violtage 55 15 0.8 0.8 ot Voo — 0.1V
Vo Minirmwm HIGH Lewvel 4.5 445 4.4 4.4
Cutput Voltage 55 548 5.4 54 Vo |lour=-S0pA
Wi = VL of Vi
4.5 3.86 3.76 Vo |lgy=—24 mA
55 4.B6 475 lon =—24 mA (Nate 5)
VoL Maxirmurm LOVV Lavel 4.5 0.001 01 01
Cutput Voltage 55 0.001 0.1 0.1 Vo |lour=30uA
Wi = Vi of Viy
45 0.35 0.44 Vo |lg =24 ma
55 0.36 0.44 loL = 24 ma (Nate 5)
I Maximum Input
Laakage Currant 55 0.1 +1.0 wA V=V, GND
loz Maximum 3-5STATE 2 )95 458 A Vi=Vi. Vil
Current ’ Vg =V, GND
G Maximum 55 06 15 ma  [V=Veg—2.1V
loofInput
Lo Minimum Dynarmic 55 75 mA  |Voip = 1.65V Max
[ Output Curment (Note &) 55 —75 mA | Vong = 3.85V Min
lgp Maximum Quiescant . a0 200 uA Vg =Vee
Supply Curreni or GND

Maote 5: All outputs loaded: thresholds on input associated with output under test.

Mote &: Maximum test duration 2.0 ms_ one output loaded at a time.




