Unit 19 Reed-Muller miniminization

e A function is in the Reed-Muller canonical
form when it is expressed as an eXclusive-
OR of the products of uncomplemented
variables.

e XOR has symbol &

o AP B is either A OR B but NOT A ABD
NOT B
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Rules for Boolean algebraic operations using
the eXclusive-OR operator, &

APA = O

ApA = 1

1A = A

A+B = A®B®AB=AQ AB=B® BA
A(B®C) = ABg AC
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Functions are usually specified in truth table
or Sum of Products form

f(ABCD) = ABCD + ABCD + ABCD + ABCD
>m(5,7,10,15)

Only one row of truth table can be valid at
one time
Therefore we can replace + by ¢ to get

f(ABCD) = ABCD®ABCD®ABCD&®ABCD
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But terms appear in complemented (A) as
well as uncomplemented form (A).

We simplify using

A=160A
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Use

A=160A

to replace the complemented terms by un-
complemented terms

ABCD @ ABCD & ABCD @ ABCD
(L A)B(1eC)Dd (1 ¢ A)BCD
DAl B)C(1d D) ABCD

AC & BD & ABC ® ABD & ACD & 0O

F(ABCD)

This is the Reed-Muller form AND/XOR.
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Reverse conversion RM to SOP

All variables must appear in the SOP.

AP B
APABDH AB D B
A1 B)@B(1g A)
AB @® BA

AB @ AB

AB + AB

>m(1,2)

f(AB)
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Generalize SoP to RM conversion using co-
efficients

apA + a1 A
GO;XG)GLA

ao(l DA DalA
ap D aoA &y alA
ap @ (ag +a1)A
co®clA

aQ

ag + a1

or in matrix form [ €0 ) = (1 9} ( @o
C1 1 1 ai

f(A)

where cq
and cy
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For the two variable function:

f(AB) = apgAB+ a1AB + a>AB + a3AB
= cgDPc1BPcrADc3AB
co 1 0 0O ag
c1 . 1100 aq
where 1 >l T 1101 0 ao
c3 1 111 a3
or c = T.a
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In general the Ty matrix is formed recursively
from the T,,_1 matrix by:

_ [ Ta-1 0 (1
Tn _— < Tn_]_ Tn_l ) and T]_ —_ ( 1

= O

)
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=
=D

N P

Circuit implementation of

ADBCO®D

Only two inputs to XOR gate.
Binary tree structure and cascade structure.
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AAAALS

Circuit which implements

f(z4...20)
1P x120 D123 P T1T4
Dr3rg D r1T2T3 D TO2T3T4

X X X X
BWw N e

X

f(zp_1...20)

employing a bus structure

xo = 1 and the other AND gate combinations
are picked off the bus

combined into the sequential version of the
XOR array.




