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Title: Design of Full subtractor using 4x1 multiplexer as a subcircuit

Theory:

A full subtractor is a combinational circuit that performs subtraction of two bits, one is
minuend and other is subtrahend, taking into account borrow of the previous adjacent lower
minuend bit. This circuit has three inputs and two outputs. The three inputs A, B and Bin,
denote the minuend, subtrahend, and previous borrow, respectively.

The two outputs, D and B out represent the difference and output borrow, respectively.

We can implement a full subtractor using two 4x1 multiplexer and a not gate.

The truth table for subtracting two binary digits A and B with the borrow Bin is shown below:

Inputs Outputs
B Borrow;, Diff Borrow
0 0 0

ol el el L k=1 L= =2 =2 -
Rimloo|lR|~laolo
=1 =l =l
el =R E=1 1 =N N
Rlo|lo|lo|lr|k|k

SOP form of difference and borrow bits:
Difference: ¥m(1, 2, 4, 7)

Borrow: ¥m(1, 2, 3, 7)
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We can use the multiplexers to get the difference and borrow as shown below:

Difference:
INPUT A I_ ——————— I
1o |
NOT T 4:1 mux |
+—{NOT I2 :
I3 s1 S0 |

“INPUTB I!INPUTC
Borrow:

I
I
I
| BORROW

S0

‘! INPUT B !INPUT CI




Circuit Diagrams: -

This is the main functional circuit schematic for the full subtractor which uses a
subcircuit (4x1 multiplexer):
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The structure of the 4x1 multiplexer subcircuit used:
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The symbol defined for the subcircuit:

4 to_1

;

iz out
3l /S

inl3_an

rd [
j_ﬁlJ

in3 ®3 B
o fi"T""T‘"T' N L
inlF_amd, - o - - L

N R L
31 nmwn S

out

_mult |

;

w
=

ML I_anth © © « - e

inZ - out
3in3§<j_-/--------

§ O

H




Result:

Ngspice Plots:
Inputs:
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Outpults:
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Borrow:
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Python Plots:
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Qutputs:
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