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Abstract—A magnitude Comparator is a combinational
circuit that compares two binary numbers in order to find
out whether one binary number is equal, less than, or
greater than the other binary number. We logically design
a circuit for which we will have two inputs one for A and
the other for B and have three output terminals, one for
A > B condition, one for A = B condition, and one for A
< B condition.

Index Terms—2 bit comparator, mixed-signal, MOS
Transis- tors, Logic gates

I. REFERENCE CIRCUIT DETAILS

Fig.1 shows the design of a 2-bit magnitude
comparator in mixed-signal mode. In the diagram,
a 2-bit magnitude comparator is split into two
blocks: digital and analog. The digital portion of
the circuit is implemented using Verilog. For the
analog portion, the two 3-input "OR” gates and one
2-input AND” gate are replaced with NMOS and
PMOS transistors, making the circuit mixed-signal.
The output of the mixed signal 2-bit comparator
circuit may be less than, equal to (ET), or greater
than.

II. IMPLEMENTED CIRCUIT
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Fig. 1. Implemented Circuit Diagram

III. IMPLEMENTED CIRCUIT WAVEFORMS

Fig.2 depicts waveform of 2-bit magnitude com-
parator circuit.

Fig. 2. Implemented Waveform
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