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Abstract

The evaluation of the logic

capability and the

library generation method of the

multiplexor-based logic module is described. Optimizing logic module for silicon area and logic
capability is essential to build a efficient FPGAs(Field-Programmable Gate Arrays). Because
the multiplexor-based logic module can implement a large number of functions, it presents
the logic functions of the logic module can
be significantly reduced by limiting the number of variables and sum-of-products and by

removing same functions with different variable ordering using algorithm presented in this

difficulties for library-based approaches. However,
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Fig. 1. The multiplexor-based logic module.
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Table 1. The increase of product terms
according to the control gates.
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Table 2. The increase of product terms
according to the combination of

control gates.
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Table 3. The number of product terms in
case of AND-OR control gate
combination.
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according to the input variables

in case of 2-input AND and
3-input OR control gates.
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FF2=(E&(|A&BIA&!B)IF&! ({A&BIA&!'B) &(GI'H) | (C&('A&B|A&!B) ID&! (1A&B|A&!B))&(!G&H):
FF3=(E&(IA&BIA&!B)IF&! (A&BIA&!BN&(!IGIH) [(C&UA&BIA&!B) ID&! (1A&BIA&!B)) &(G&!H):
FF4=(E&(IA&BIA&!B)|F&! ('A&BIA&!B) & (GIH) | (C&('A&BIA&IB) I D& 1A&BIA&!B) &(IG&!H):

FFG FFH FFI:

FF5=(E&AIF&'A)&UGIH) [(C&AID&! A &(G&H):
FF6=(E&AIF&!A&UGIH) (C&AID&IA) &(G&!H):
FF7=(E&AIF&!A)&(GIH) [(C&AID&!'A) &(IG&H):
FF8=(E&AIF&!A)&(GIH | (C&AID&!IA) &(IG&H):
FF9=(E&!AIF&A)&UGIHY [(C&!AID&A) &(G&H):
FFA=(E&!AIF&A)&(!IGIH) [(C&'AID&A) &(G&H):
FFB=(E&!AIF&A) & (G HC&!AID&A)&('G&H):
FFC=(E&!AIF&A)&(GIH) [ (C&!AID&A) & (1G&H):

FFD=(E&AIF&IA)&(!G) [ (C&A[D&AY&(G):
FFE=(E&AIF&!A)&(G) I {C&AID&'A) &(1G);
FFF=(E&!AIF&A)&(!G) {C&'!'AID&A) &(G):
FFG=(E&'A[F&A)&(G) i (C&!'AID&A)&(IG):

FFH=(E&(IA&BIA&!B) IF&!(TA&B|A&!BN&(IG) [(C&(TA&B|A&!B) ID&! (! A&B|A&!B)) &(G):
FFI=(E&(!A&BIA&!BMF&!(IA&BIA& !B &G (C&('A&BIA&!B) ID&I(A&BIA&!IB) &(1G):

.outputs

FF1 FF2 FF3 FF4 FF5 FF6 FF7 FF8 FF9 FFA FFB FFC FFD FFE FFF FFG FFH FFI

.names
ABCDEFGH

<
o
®
w

a
abaagegegh
abalaggegh
abalalgggh
abaalggegh
abagagegh
abaglaggh
abaggagh
abalggagh
abalglgagh
abaglgagh
abgaagegh
abglaaggh
abglalagegh
abgalageh

.end

T8 4. 29 g5 7] $1% LFGEPY 13 =4
Fig. 4. The input file of LFGEP to get the boolean output fuction.
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Table 6. The results of MCNC benchmark.
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