@ MOTOROLA
DUAL 4-{INPUT MULTIPLEXER

DESCRIPTION — The MC54F/74F153 is a high-speed Dual 4-Input
Multipiexer with common select inputs and individual enable in-
puts for each section. It can select two lines of data from four
sources. The two buffered outputs present data in the true {non-
inverted} form. In addition to multiplexer operation, the F153 can
generate any two functions of three variables,
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GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MIN TYP MAX UNIT
Vece Supply Voltage 54, 74 45 5.0 5.5 v
= 2
TA Operating Ambient Temperature Range ?: 35 2: 17205 °C
loH Output Current — High 54, 74 — — -1.0 mA
oL Gutput Current — Low 54, 74 — — 20 mA
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MC54F/74F153

FUNCTIONAL DESCRIPTION

The F153 is a Dual 4-Input Multiplexer. It can select two bits of data from up to four sources under the control of the
common Select Inputs (Sq, S1). The two 4-input multiplexer circuits have individual active LOW Enables (Ej, Ep) which
can be used to strobe the outputs independently. When the Enables (E,, Ep) are HIGH, the corresponding outputs (Z,
Zp,) are forced LOW.

The F153 is the logic implementation 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 below:

Zy = Ey-llga*S1+50 + 115+ 51+Sg + 12481+ 5g + I3z Sq* Sp)

Zp = Ep+{lgp*S1+Sg + l1p*S1+Sp + I2p*S1+Sp + I3p * S1* Sgl

The F153 can be used to move data from a group of registers to a common output bus. The particular register from
which the data came would be determined by the state of the Select Inputs. A less obvious application is a function
generator. The F153 can generate two functions of three variables. This is useful for implementing highly irregular
random logic.

TRUTH TABLE
SELECT INPUTS INPUTS {a or b) OUTPUT
So Sq E|llg Y1 1o I3 z
b X Hi{ X X X X L
L L L LX X X L
L L LI H X X X H
H L L | X t x X L
H L L | X H X X H
L H L | x X L X L
L H L|x X H X H
H H L[ x X x L
H H L | x X Xx H H

H = HIGH Voltage Level
L = LOW Voltage Lavel
X = Immaterial

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

LIMITS
SYMBOL PARAMETER MIN | TYP | MAX UNITS TEST CONDITIONS
ViH Input HIGH Voltage 2.0 v Guaranteed Input HIGH Voltage
Vit input LOW Voltage 0.8 \Y Guaranteed Input LOW Voltage
VIK input Clamp Diode Voltage ~1.2 v IIN = ~1BmA, Voo = MIN
54, 74| 25 \ loL = ~1.0 mA vege = 450V
VOH | Output HIGH Voltage 78 | 27 V |lgL=-10mA Voo = 475V
VoL Output LOW Voltage 0.5 v lot. = 20 mA Voo = MIN
20 nA VIN = 27 V, Voo = MAX
iH Input HIGH Current o A ViN = 7.0V, Voo ~ MAX
L Input LOW Current -06 | mA Vin = 0.5V, Veg = MAX
los gmts(:‘;:cz;‘rcun -60 -150| mA | Vout = 0V, Vcg = MAX
icc Power Supply Current 20 mA | VIN = GND, Vge = MAX
NOTES: .
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type

2. Nat ;nors than one output should be shorted at a time, nor for more than 1 secand.
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MC54F/74F153

AC CHARACTERISTICS
B4/74F 54F 74F
TA = +25°C TA = -55°Cto +126°C | Ta = 0°Cto +70°C
SYMBOL PARAMETER vee = +50V Voo = 50V x10% Vee = 50V =10% UNITS
CL = 50 pF CL = 50 pF CL = 50 pF
MIN MAX MIN MAX MIN MAX
tpuy | Propagation Detay 45 105 45 14 45 "M’/ 12 ns
TPHL Sp to 2p 3.5 9.0 35 11 35 (p{y 105
tpH | Propagation Delay 45 9.0 45 I 115 45 &P 105 ns
tpHL | EntoZn 3.0 7.0 256 £|§ 90 25 Ylg 80
tpLy | Propagation Delsy 3.0 7.0 25 5 g0 30 Y¥ s0 ns
tpHL | \nto Zn 3.0 65 25 Yy 80 25 75
AC TEST CIRCUIT
ouT —0 Test Point for High Impedance Scopes
o
+1.0%
For 50 () scopes, add &
- ol 450 0 resistor in series
with the scope and delete R2.
PROPAGATION DELAY MEASUREMENTS
Non-Inverting Inverting
VIN ViN
L] | tPHL tPHL b laetpry
VouT Vour
NOTES:
1. Al input hava the following characteristics:
Low Level = 0V

High Level = 3.0V
Rise and Fall Times {10% to 0%} = 2.6 ns

2. All timing is measured at 1.5 V unless otherwise indicated.
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