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(57) ABSTRACT

A method of simplifying a combinational circuit establishes
an initial combinational circuit operable to calculate a set of
target signals. A quantity of multiplication operations per-
formed in a first portion of the initial combinational circuit is
reduced to create a first, simplified combinational circuit. The
first portion includes only multiplication operations and addi-
tion operations. A quantity of addition operations performed
in a second portion of the first, simplified combinational
circuit is reduced to create a second, simplified combinational

(21) Appl. No.: 12/367,660 circuit. The second portion includes only addition operations.
Also, the second, simplified combinational circuit is operable
to calculate the target signals using fewer operations than the

(22) Filed: Feb. 9,2009 initial combinational circuit.

100\ IDENTIFY A NON-LINEAR COMBINATIONAL CIRCUIT
OPERABLE TO CALCULATE AT LEAST ONE TARGET SIGNAL,

THE NON-LINEAR COMBINATIONAL CIRCUIT INCLUDING
INCLUDING MULTIPLICATION OPERATIONS (“‘*AND™ GATES)

102f AND ADDITION OPERATIONS (*'XOR™ GATES)

!

DENTIFY A FIRST, NON—LINEAR PORTION
1047 OF THE COMBINATIONAL CIRCUIT

!

PERFORM “AND™ GATE REDUCTION METHOD
105f (SEE FIG.2) TO SIMPLIFY THE FIRST PORTION

!

UPDATE THE COMBINATIONAL CIRCUIT TO
INCLUDE THE SIMPLIFIED FIRST PORTION, SO
Ya THAT THE COMBINATIONAL CIRCUIT
108 CALCULATES THE TARGET SIGNAL USING
FEWER “AND" GATES

IDENTIFY A SECOND, LINEAR PORTION OF THE
Ve COMBINATIONAL CIRCUIT THAT ONLY INCLUDES
110 ONLY ADDITION OPERATIONS ('XOR™ GATES)

PERFORM ““XOR" GATE REDUCTION METHOD
112f (SEE FIG.3) TO SIMPLIFY THE SECOND PORTION

UPDATE THE COMBINATIONAL CIRCUIT TO
INCLUDE THE SIMPLIFIED SECOND PORTION, SO
Ya THAT THE UPDATED COMBINATIONAL CIRCUIT
114 CALCULATES THE AT LEAST ONE TARGET
SIGNAL USING FEWER “‘XOR™ GATES




