@ MOTOROLA

DUAL 4-INPUT MULTIPLEXER
{with 3-State Outputs)

DESCRIPTION — The MC54F/74F253 is a Dual 4-Input Multiplexer
with 3-State Outputs. it can select two bits of data from four
sourees using common gelect inputs. The outputs may be indi-
vidually switched to 2 high-impedance state with a HIGH on the

respective Output Enable OE inputs, allowing the outputs
terface directly with bus oriented systems.
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MC54F/74F253

DUAL 4-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS
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CONNECTION DIAGRAM DIP
(TOP VIEW)

J Suffix — Case 620-09 (Ceramic)
N Suffix — Case 648-08 {Plastic}
D Suffix — Case 751B8-03 (SOIC)

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply:Voltage 54, 74 45 6.0 5.5 v
T . ) 54 -85 25 125
TA Opp(mng Ambient Temperature Range 74 0 25 70 °C
loH Qutpit Current — High 54, 74 - - -3.0 mA
oL Qutpuit Current — Low §4, 74 — — 24 mA
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MC54F/74F253

FUNCTIONAL DESCRIPTION

The F253 contains two identical 4-lnput Multiplexers with 3-State Outputs. They select two bits from four sources
selected by common Select Inputs (Sp, S1). The 4-input multiplexers have individual Output Enable (OEa, OEb) inputs
which when HIGH, force the outputs to a high impedance (high Z} state.

The F253 is the logic impiementation 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:

z, - OEa'(|0a'51 *8g + Ma*81Sg + 123 S1+Sg + I3a*S1+ Sp)

Zy, = OEp+ (b *S1-Sp + I1b* 51+ So + f2p = Sq+Sg + I3p * 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.

TRUTH TABLE

SELECT OUTRUT

INPUTS DATA INPUTS ENABLE [OUTPUT
So S lo 14 12 I3 OF Z
X X X X X X H (2
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
= HIGH Level
= LOW tevel

X immateriat
(2} = High Impedance {off}
Address inputs Sg and Sy are common to both sections.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless otherwise specified)

SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MiIN TYP MAX
ViH Input HIGH Voitage 2.0 \" Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 08 \ Guaranteed input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 v |y =18mA Vee = MIN
lon = —-30 =4
VoH Qutput HIGH Voltage 54. 74 24 v OH mA| Vee = 450V
74 27 vV |lgH = -30mA|Vcg = 475V
VoL Output LOW Voltage 0.5 Vv IoL = 24 mA Vee = MIN
IozH Qutput Off Current—HIGH 50 uA Voutr=27V [ Vee = MAX
lozL OQutput Off Current—LOW -50 uA Vour =05V | Veoc =MAX
H Input HIGH Current 20 pA Vin=27V Vee = MAX
0.1 uA VIN=70V
i input LOW Current -0.6 mA VIN=05V Vee = MAX
Output Short Circuit R _
los Current (Note 2) -60 -150 mA Vout=0V Ve = MAX
Power Supply Current OEp =GND
Total. Qutput HIGH 16 l0=45V. 5y, 11 -13=GND
in. Sp. OEp = GND
I n on VEn =
CcC Total, Output LOW 23 mA Vee = MAX
R OEn =45V, Ve = MAX
Total at HIGH-Z 23 In. Sp = GND
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MCS54F/74F263

AC CHARACTERISTICS
54/74F 54F 74F
Ta = +35°C Ta =-55°Cto +126°C | Tp = 0°Cro +70°C
SYMBOL PARAMETER Vge = +5.0V Vg = 5.0V £10% Vee = 50V £10% | uUNITS
CL = 50 pF CL = 50 pF Cy = 50 pF
MiN MAX MIN MAX MIN MAX
tpLH | Propagation Delsy 45 115 35 Qlb 15 45 ©C 135 ns
tPML Sn to Zyn 3.0 9.0 25 s oA 11 3.0 L 10
tpLH | Propagation Delay 30 70 25 5.4 90 30 YU 80 ns
tHt | IntoZy- 25 6.0 25 y.{ 8o 25 { 7.0
tPZH 30 | 8o 25 plg 10 30 Ak 90
tpz, | Ovtput Enable Time 3.0 8.0 25 6{L 10 20 SP s0 ns
tPHZ . 20 5.0 20 B4 as 20 3y 60
tprz | Ouiput Disable Time 20 6.0 2.0 ‘q 8.0 2.0 \4“{\ 7.0 ns
AC TEST CIRCUIT
7.0V
R1 = 500 1
+10%
O Test Point for High iImpedance Scopes
R2 = 500 O For 50 Q scopes, add a
+10% 450 {1 resistor in series

with the scope and delete R2.

PROPAGATION DELAY MEASUREMENTS

VE
in
tPLH — tPHL
V
VouT ouT
VE
S1 §
tPLH—" - A} tPHL
tPZH |— tPHZ
— = VOH
N 3 =35V
Your .
Vour
03V
NOTES:
1. All input of have the f ing characteristics: 2. All timing is measured at 1.5 V unfess otherwise indicated.

Low Level = OV
High Level = 3.0V
Rise and Falt Times (10% to 90%) = 2.5 ns
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