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54AC/7T4AC257«54ACT/74ACT257
Quad 2-Input Multiplexer with TRI-STATE® Outputs

General Description

The 'AC/’ACT257 is a quad 2-input multiplexer with TRI-
STATE outputs. Four bits of data from two sources can be
selected using a Common Data Select input. The four out-
puts present the selected data in true (noninverted) form.
The outputs may be switched to a high impedance state by
placing a logic HIGH on the common Output Enable (OE)
input, allowing the outputs to interface directly with bus-ori-
ented systems.

Ordering Code: see section 8

Logic Symbols

Features
m Multiplexer expansion by tying outputs together
m Noninverting TRI-STATE outputs
m Outputs source/sink 24 mA
m 'ACT257 has TTL-compatible inputs
m Standard Military Drawing (SMD)
— 'AC257: 5962-88703
— 'ACT257: 5962-89689
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Functional Description
The 'AC/'ACT257 is quad 2-input multiplexer with TRI-
STATE outputs. It selects four bits of data from two sources
under control of a Common Data Select input. When the
Select input is LOW, the lgx inputs are selected and when
Select is HIGH, the I|-|Xinputs are selected. The data on the
selected inputs appears at the outputs in true (noninverted)
form. The device is the logic implementation of a 4-pole, 2-
position switch where the position of the switch is deter-
mined by the logic levels supplied to the Select input. The
logic equations for the outputs are shown below:

Za= OEo(1llaos + loa° )

Zb = OEo(llbos + lob0S)

Zc = OE»(11coS+loc«S)

Zd = OE° (1id 0S + lod° s)
When the Output Enable (OE) is HIGH, the outputs are
forced to a high impedance state. If the outputs are tied
together, all but one device must be in the high impedance
state to avoid high currents that would exceed the maxi-

Logic Diagram
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mum ratings. Designers should ensure the Output Enable
signals to TRI-STATE devices whose outputs are tied to-
gether are designed so there is no overlap.
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (NaeD

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage (VCc) - 0.5Vto 7.0v
DC Input Diode Current (i|k)
V| = -0.5V -20mA
V| = VCc +0.5V +20 mA

DC Input Voltage (Vj) -0.5V toVCe + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vcc)
'AC

2.0Vto 6.0V

'ACT 4.5V to 5.5V
Input Voltage (V]) OVto Vce
Output Voltage (Vq) 0Vto Vce

Operating Temperature 0 a)

7AAC/ACT - 40°Cto + 85°C
DC Output Diode Current (lok) 54AC/ACT - B5°Cto +125°C
Vg = -0.5V -20 mA -
VO = Vo405V +20 mA Mlplmum Ipput Edge Rate (AV/At)
'AC Devices
DC Output Voltage (VO) - 0.5Vto VCc + 0.5V VIN from 30% to 70% of VCc
DC Output Source or Sink Current (Iq) +50 mA VCc @3.3V, 4.5V, 5.5V 125 mV/ns
DC Vcc or Ground Current Minimum Input Edge Rate (AV/At)
Per Output Pin (Ice or Ignd) +50 mA "ACT Devices
Storage Temperature (Tstg) -65°C to +150°C Vim from 0.8V to 2.0V
Junction Temperature (Tj) VG @ 4.5V, 5.5V 125 mVins
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.
DC Characteristics for 'AC Family Devices
74AC 54AC 74AC
Vv o Ta = Ta = : e
Symbol Parameter (\(;)C Ta = +25°C _55003) L 125°C - 400(:";‘0 +85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level 3.0 15 21 21 21 VquT = °-1v
Input Voltage 4.5 2.25 3.15 3.15 3.15 \Y © Voo T'o Vv
55 2.75 3.85 3.85 3.85
VIL Maximum Low Level 3.0 15 0.9 0.9 0.9 VOUT = 0.1V
Input Voltage 4.5 2.25 1.35 135 135 \ orVCc “ 0.1V
55 2.75 1.65 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 29 29 out = —50 jUA
Output Voltage 45 4.49 4.4 4.4 4.4 \%
55 5.49 5.4 5.4 54
*VIN = V|Lor V[H
3.0 2.56 24 2.46 -12mA
45 3.86 3.7 3.76 \ I0H -24mA
55 4.86 4.7 4.76 -24 mA
VOL Maximum Low Level 3.0 0.002 01 0.1 01 «OUT “ 50 JUA
Output Voltage 45  0.001 01 01 01 \%
55 0.001 01 01 01
*VIN = V|Lor V[H
3.0 0.36 0.50 0.44 12 mA
45 0.36 0.50 0.44 \% Igl 24 mA
55 0.36 0.50 0.44 24 mA
“n Maximum Input 55 ol +10 +1.0 juA V| = Vcc, gnd

Leakage Current

«All outputs loaded; thresholds on input associated with output under test.

tMaximum test duration 2.0 ms, one output loaded at a time.
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pc Characteristics for *‘ac Family Devices (continued)

Symbol

*0z

©old
oD

icc

9ll outputs loaded; thresholds on input associated with output under test.

tMaximum test duration 2.0 ms, one output loaded at a time.

Parameter

Maximum TRI-STATE
Leakage Current

f Minimum Dynamic
Output Current

Maximum Quiescent
Supply Current

Vce

)

55

55
55

55

Note: linand loc @3.0V are guaranteed to be less than or equal to the respective limit @S.SV V<x-
IcCfor 54AC @25°C s identical to 74AC @25°C.

DC Characteristics for 'ACT Family Devices

Symbol

VIH

VL

VOH

VOL

wid
0D

icc

Parameter

Minimum High Level
Input Voltage

Maximum Low Level
Input Voltage

Minimum High Level
Output Voltage

Maximum Low Level
Output Voltage

Maximum Input
Leakage Current

Maximum TRI-STATE
Leakage Current
Maximum

Icc/Input

tMinimum Dynamic
Output Current

Maximum Quiescent
Supply Current

vCc
W)

45
55

45
55

4.5
55

45
55

45
55

45
55

55

55

55

55
55

5.5

74AC 54AC 74AC
ta = Ta = ta = .
£25C  _B5Cto +125°C —40°Cto +85°C M
Typ Guaranteed Limits
+0.5 +10.0 +5.0 A
50 75 mA
50 75 mA
8.0 160.0 80.0 A
74ACT 54ACT 74ACT
— o ta = ta = :
Ta = +25°C _geocio + 125°C  —40°Cto +85°C  OMtS
Typ Guaranteed Limits
15 2.0 20 20 v
15 2.0 20 2.0
15 0.8 0.8 0.8 v
15 0.8 0.8 0.8
4.49 4.4 4.4 44 v
5.49 5.4 5.4 54
3.86 3.70 3.76 v
4.86 4.70 476
0.001 01 01 01 v
0.001 01 01 01
0.36 0.50 0.44 v
0.36 0.50 0.44
+0.1 +1.0 +1.0 A
+0.5 +10.0 +5.0 A
06 16 15 mA
50 75 mA
50 75 mA
8.0 160.0 80.0 A

*All outputs loaded; thresholds on input associated with output under test.

tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Icc for 54ACT @ 25°C is identical to 74ACT @ 25°C.
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Conditions

V, (OE) = V|h VIH
V| = Vcc, gnd
Vo = Vcc, gnd

Voird = 1.65V Max
VoHD = 3.85V Min

VIN = Vcc
or GND

Conditions

VoUT = 0.1V
orVcc —0.1V

vOouT = 0.1V
orVcc “ 0-1V

out = -50 jIA

*/IN = V|(orV[H

, -24 mA
OH -24mA
out = 50 jiIA

*IN = V|LorV|H

24 mA
oL 24 mA
V| = VCc, gnd
V| = VILV]n

vO =vcc.gnd
V| = Vcc - 2.1V

VolLD = 1-65V Max
VoHD = 3.85V Min

VIN = Vcc
or GND
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AC Electrical Characteristics: see Section 2 for waveforms

74AC 54AC 74AC
Symbol Parameter Vee* o Ta = —B5°C TA = —40°C Units Fig.
Ta - +25°C o N
V) oL = 50 0F to +125°C to +85°C No.
=P CL = 50 pF CL = 50 pF
Propagation Delay 33 15 5.0 85 1.0 11.0 1.0 9.0
2-3,4
BH o zn 50 15 40 60 10 8.0 10 7.0 ns :
Propagation Delay 33 15 6.0 85 1.0 11.0 1.0 9.0
WAL o zn 50 15 45 60 10 85 10 7.0 s 234
Propagation Delay 33 15 7.0 10.5 10 145 15 11.5 g
H - sto zn 50 15 50 75 1.0 11.0 10 8.5 ns 234
Propagation Delay 33 15 75 10.5 1.0 145 15 115 y
PHL stozn 50 15 55 75 10 110 10 85 ns 234
. 33 15 6.5 9.5 1.0 13.0 1.0 105
tpzH  OuputEnableTime ., 15 g4 75 10 10.0 10 85 ns 25
33 15 55 9.0 1.0 11.0 1.0 10.0
Enable Ti 2-
tpzL  OuputEnableTime oo 5 55 gs 1.0 95 10 95 ns 6
. . 33 15 55 10.0 1.0 13.0 1.0 11.0
tpHZ Output Disable Time 50 15 50 9.0 10 110 10 10.0 ns 2-5
’ . 33 15 55 9.0 1.0 105 1.0 10.0
tPLZ Output Disable Time 50 15 50 8.0 10 95 10 9.0 ns 2-6
"Voltage Range 3.3 is 3.0V +0.3V
Voltage Range 5.0 is 5.0V +0.5V
AC Electrical Characteristics: see Section 2 for waveforms
74ACT 54ACT T4AACT
-Symbol Parameter Vce* TA= +25°C Ta = —505"0 Ta = —iO"C Units Fig.
(V) CL = 50 pF to +125°C to +85°C No.
CL = 50 pF CL= 50 pF
w - ropagation Delay 50 15 50 70 10 8.0 10 75 ns 234
Into Zn
o ropagation Delay 50 20 60 75 10 95 15 85 ns 234
Into Zn
Wi ropagation Delay 50 20 70 95 10 110 15 105 ns 234
StoZn
Propagation Delay
tPHL 50 25 70 105 10 115 2.0 115 ns 234
Sto Zn
tpzH Output Enable Time 5.0 20 60 8.0 10 9.5 15 9.0 ns 2-5
tpzL Output Enable Time 5.0 20 6.0 8.0 10 95 15 9.0 ns 2-6
tpHZ Output Disable Time 5.0 25 65 9.0 10 105 15 10.0 ns 2-5
tPLZ Output Disable Time 5.0 2.0 6.0 75 10 9.0 15 85 ns 2-6
"Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CN Input Capacitance 45 PF Vce = 5.0V
Power Dissipation
CpD ISsIp 50.0 PF VCC = 5.0V
Capacitance
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