CSCI 230: Digital Electronics Dr. McLean
Multiplexer Quadrupling
Using the 74153 MUX to Generate a 16 row Truth Table

The 74153 MUX has two separate 2-input/4-row MUXs on it. To create a single
16-row truth table, we can start by implementing parts of the table on different
MUXs, and then combining the two separate outputs into one output. We’ll turn
on only the MUX needed using the STROBEs. The multiple outputs are combined
with an OR gate. Remember, each strobe turns its MUX on when it is low.

On each MUX, we have to use the MUX doubling technique to fit a 3-input/8-row
truth table onto a 2-input/4-row MUX.

The circuit shown will generate the accompanying truth table. Besides the 74153
MUX, it requires two inverters (C and D ), and one two-input OR gate.

D|/C/B|[A][Q] D
olololo]|[ 1] 1D,
ololo|1][ o] 1D
oV = olo|1]ol[ 1] 1D
% B olo|1|1][ 0] 1D,
Vee 2D; 2D, 2D, 2D, 8 } 8 (1’ 8 }go
1
16 15 14 13 12 11 10 9 T
74153 oo oo o>
0
Multiplexer Lloj1]o]l o] 2D
1o 1 [t 1] 2Dy
1 2 3 6 7 8 1[1]olol[ o] 2D
IS B 1Ds 1D2 1Dl Dy 1Q GND T To 11 2p
L] 1110l 1] 2D,
— 1111 o] 2D,
+5V - -
D B C
C

4D7 Main Output Q



