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54AC/74AC153 ¢ 54ACT/74ACT153
Dual 4-Input Multiplexer

General Description Features

The 'AC/’ACT153 is a high-speed dual 4-input multiplexer ¥ lgc reduced by 50%

with common select inputs and individual enable inputs for ~ ® Outputs source/sink 24 mA

each section. It can select two lines of data from four sourc- B ’ACT153 has TTL-compatible inputs
es. The two buffered outputs present data in the true (non-  m Standard Military Drawings (SMD)
inverted) form. In addition to multiplexer operation, the — 'AC153: 5062-87625
"AC/’ACT153 can act as a function generator and generate — 'ACT153: 5962-87698

any two functions of three variables.

Ordering Code: see section s

Logic Symbols Connection Diagrams
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Pin Assignment
forLCC
Pin Names Description e ha NC bg lsg
loa=l3a Side A Data Inputs E0E
lob—l3b Side B Data Inputs [ o o |
So, S1 Common Select Inputs z, 3@ Sy
Ea Side A Enable Input GND &,
Ep Side B Enable Input NC [TINC
Za Side A Output Z Vee
Z Side B Output lop 31 Ey
ik 8
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* | * Functional Description Truth Table
The 'AC/’ACT153 is a dual 4-input muitiplexer. It can select Select
two bits of f r r the control of inputs (a or b’ Output
the momﬁéwgtﬁ%tm 4-input multi- Inputs puts ( )
plexer circuits have individual active- fables (Ea, Ep) So S E o | 14 12 Is z
which can be used to strobe the outputs indepedently.
When the Enables (E,, Ep) are HIGH, the corresponding X X H X X X X L
outputs Z,, Zp) are forced LOW. The ’AC/'ACT153 is the L L L L | x| X | X L
logic implementation of a 2-pole, 4-position switch, where L L L H X X X H
the position of the switch is determined by the logic levels H L L X L X X L
supplied to the Select inputs. The logic equations for the
outputs are shown below. H L L X H X X H
Zag=Eaz*(lpa®S51*5p + 11a®51¢Sp + L HiL| x| x| L] x L
I29® 81 ®Sp + I39® 81 * Sp) L H L] x| x| v | x H
Zp =Ep*(lob*S1°S0 + b * 5108 + HlH| v x] x| x|t L
I2p ¢ S1¢Sg + Ip * St * Sp) H H Ll x| x| x H H

H = HIGH Voliage Levei
L = LOW Voltage Level
X = Immaterial

Logic Diagram
Ea o ha e l3a $4 So lon hp I l3p E

¢

Zy %
TL/F/9928-5
Please note that this diagram is provided only for the ing of logic ions and should not be used to estimate propagation delays.
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Absolute Maximum Ratings ote 1)
If Military/Aerospace specified devices are required,

Semiconductor Sales

Supply VoltageVcc)

DC Input Diode Current (hk)
V= —-0.5V

DC Input Voltage (V)
DC Output Diode Current (lok)

=05Vio F7.0V

—20mA
+20 mA

—0.5Vto Vg + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vcc)
'AC
*ACT
Input Voltage (V)
Output Voltage (Vo)

Operating Temperature (Ta)
74AC/ACT
54AC/ACT

2.0Vto 6.0V
4.5V10 5.5V

OVto Vee
0Vto Ve

—40°Cto +85°C
—55°Cto +125°C

xo - \7 0'5_\'_/ 0.5V :;8 22 Minimum Input Edge Rate (AV/At)
0= Yoo ™ B "AC Devices
DC Output Voltage (Vo) —0.5VtoVge + 0.5V V)N from 30% to 70% of Vo
DC Output Source Voo @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (Io) +50 mA Minimum Input Edge Rate (AV/At)
DC Vg or Ground Current 'ACT Devices
per Output Pin (Icc or IgNnD) +50 mA V|n from 0.8V to 2.0V
Storage Temperature (TsTg) —65°Cto +150°C Vcc @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (T)
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 shoutd be met, without
exception, to ensure that the system design 1s reiiable over its power supply,
temparature, and output/input loading vanables National does not recom-
mend operation of FACTT™ circuits outside databook specifications
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Symbol Parameter Vee | 1, = +25°C Ta= Ta = Units Conditions
V) —55°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits
ViH Minimum High Level | 3.0 1.5 21 2.1 21 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 A orVgg — 0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.8 0.9 0.9 Vouyt = 0.1V
Input Voltage 4.5 2.25 1.35 135 1.35 \' orVgg — 0.1V
5.5 2.75 1.65 1.65 1.65
VoH Minimum High Level | 3.0 2.99 29 2.9 29 louT = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 v
55 5.49 5.4 54 5.4
*VIN=ViLorViy
3.0 2.56 2.4 2.46 —12mA
4.5 3.86 3.7 3.76 \ loH —24 mA
5.5 4.86 4.7 4.76 —24 mA
Vou Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 lout = 50 pA
Output Voltage 45 | 0.001 0.1 0.1 0.1 v
5.5 | 0.001 0.1 0.1 0.1
*ViN = ViLorViy
3.0 0.36 0.50 0.44 12 mA
4.5 0.36 0.50 0.44 v oL 24 mA
_ 5.5 0.36 0.50 0.44 24 mA
N Maximum Input 55 £0.1 1.0 +£1.0 wA V| = Vgo, GND
- Leakage Current

*Ali outputs loaded, thresholds on input associated with output under test.
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| DC Characteristics for ’AC Family Devices (continued)
74AC 54AC 74AC
Svmgl il HSMFM 'M':E O Ta= Ta= Ta = Units Conditions
(\2) +25°C —55°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits
loLp 1Minimum Dynamic 5.5 50 75 mA Voip = 1.65V Max
loHD Output Current 5.5 —50 —-75 mA VoHp = 3.85V Min
lcc Maximum Quiescent Vin = Voo
Supply Current 5.5 40 80.0 40.0 pA or GND
fMaximum test duration 2.0 ms, one output loaded at a time.
Note: ||y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
Igg for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Vee Ta= Ta= Ta=
Symbol Parameter i) +25°C —855°Cto +125°C | —40°C to +86°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level | 4.5 1.5 2.0 2.0 2.0 v Vout = 0.1V
Input Voltage 5.5 1.5 2.0 2.0 2.0 orVgg — 0.1V
ViL Maximum Low Level | 4.5 1.5 0.8 0.8 0.8 v Vout = 0.1V
Input Voltage 55 1.5 0.8 0.8 0.8 orVgg — 0.1V
VOoH Minimum High Level | 45 | 4.49 | 4.4 4.4 4.4 v lout = —50 pA
Output Voltage 55 5.49 54 54 5.4
*VIN = ViLorViy
45 3.86 3.70 3.76 v I —24 mA
55 4.86 4.70 4.76 OH —24mA
VoL Maximum Low Level | 4.5 | 0.001 | 0.1 0.1 0.1 v loytr = 50 pA |
QOutput Voltage 55 | 0.001 0.1 0.1 0.1
*VIN = ViLor Vi
45 0.36 0.50 0.44 v I 24 mA
5.5 0.36 0.50 0.44 oL 24mA
N Maximum Input V) = Voo, GND
Leakage Current 5.5 +0.1 +1.0 +1.0 MA
lect Maximum 55 | os 16 1.5 mA | V1= Vec— 21V
lcc/Input
loLo FMinimum Dynamic 55 50 75 mA | VoLp = 1.65V Max
loup | Output Current 55 ~50 -75 mA | Voup = 3.85V Min
lcc Maximum Quiescent ViN = Vee
Supply Current 55 40 800 40.0 BA or GND
*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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AC Electrical Characteristics: see section 2 for Waveforms

74AC S54AC 74AC
n » n o = _
0 O "54ACQIR3FM "0 [ [ | o5c Ta = —56°C Ta = —40°C Fig.
Symbol —Parameter W CL = 50 pF to +125°C to +85°C Units No
L p CL = 50 pF CL = 50 pF -
Min Typ  Max Min Max Min Max
tpLH Propagation Delay | 3.3 25 95 15.0 1.0 195 25 175 N 234
Snto Zp 50 20 65 11.0 1.0 14.0 2.0 125 s ’
tPHL Propagation Delay 33 3.0 8.5 14.5 1.0 18.0 25 16.5 ns 2.34
Spto Z, 5.0 25 6.5 11.0 1.0 185 2.0 12.0 '
tPLH Propagation Delay 3.3 2.5 8.0 135 1.0 16.5 2.0 16.0 ns 2.34
EtDZn 5.0 1.5 55 95 1.0 125 1.5 11.0 !
tPHL Propagation Delay 3.3 2.5 7.0 11.0 1.0 14.0 2.0 125 ns 234
Eto Zy 5.0 20 5.0 8.0 1.0 10.0 15 9.0 '
tPLH Propagation Delay 3.3 2.5 75 12.5 1.0 16.0 2.0 14.5 ns 2.34
Int0 Zn 5.0 1.5 55 9.0 1.0 115 15 105 :
tPHL Propagation Delay 3.3 15 7.0 115 1.0 145 1.5 13.0 ns 2.34
Into Z, 5.0 1.5 5.0 8.5 1.0 10.5 1.5 10.0 '
*Voltage Range 3.3 is 3.3V 0.3V
Voltage Range 5.0 is 5.0V £0.5V
AC Electrical Characteristics: see Section 2 for Waveforms
74ACT 54ACT T4ACT
Ta = —56°C Ta = —40°C
* =
Symbol Parameter v(“’,‘; 1;? _ ;‘,?Fc to +125°C to +85°C Units :‘:
L= 0P CL = 50 pF CL = 50 pF -
Min Typ Max Min Max Min Max
tPLH g’°p“’ga"°" Delay | 54 3.0 70 15 1.0 15.0 20 135 ns | 234
n 10 Zn
tPHL Propagation Delay | 4 o 3.0 7.0 115 1.0 14.5 25 135 | ns | 2-34
Spto Z,
tPLH ;’°paga"°“ Delay | 59 2.0 6.5 10.5 1.0 13.5 20 125 ns | 234
ntoZn
toHL g’°p“9""°" Delay | 50 | 80 6.0 95 10 15 | 25 110 | ns | 234
ntoZn
L) PropagationDelay | 50 | 25 55 95 | 10 125 | 20 110 | ns | 234
n n
tPHL Propagation Delay | 20 5.5 95 1.0 12.0 20 11.0 ns | 234
Into Zn
*Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CIN Input Capacitance 4.5 pF Vce = OPEN
Cpp Power Dissipation _
Capacitance 65.0 oF Voo = 5.0V
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