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Abstract

In this paper. a synthesis tool using matrix operations for designing multi-level Reed
Muller circuits is described which has been named as MRM (Multi-level Reed Muller
Minimizer). The synthesis method which uses matrix operations has advantages in effectively
minimizing chip area, delay optimization and fault detection capability. However, it uses only
truth-table type maps for inputs, synthesizing only small circuits. To overcome the weakness,
our method accepts two-level description of a logic function. Since the number of cubes in the
two-level description is small, the input matrix becomes small and large circuits can be
synthesized. To convert two-level representations into multi-level ones, different input
patterns are extracted to make a map which can be fed to the matrix operation procedure.
Experimental results show better performance than previous methods. The matrix operation
method presented in this paper is new to the society of Reed Muller circuits synthesis and
provides solid mathematical foundations.
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i /* MRM : Multi-level Reed Muller synthesizer */

| Main()

{
read_trm(trmfile);/* trmfile® 2]o] 43
Wa 74+

mrm(trmfile); /* MRM H 1 &€l */

! generate_glue(); /* GLUE 3% dejz

! Histd 394 &9 v/

mrm(trmfile) /* MRM #|J£€ */
{
if ( number of input <= 1 ) return;
/* MRM &8 =3 ¥/
find_best_partition();
/* AHS) YR Y Ay Y/
calculateLMR();
[ ARRETA R PAAN Y/
make_trm();
/* F$E trmfile 74 */
mrm(left_trmfile);
/* left trmfileo]] 2%+ MRM Wi& */
mrm(right_trmfile);
/* right trmfileo] ]33+ MRM xiy */
}
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Fig. 5. Matrix transformation algorithm by
symbolic matrix.
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{
repeat until best one is found
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/*ERE THed YEEY A4 Y
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get_rank();
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}
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Fig. 7. Matrix operation by symbolic matrix.
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conl] 7] 7 [om | w7 [ ool 17] 7 | 0w || 31 | 1 | oo E:3 4. random data ol 23 Az}

countl] 6 1 005 || 12 3005 6 1 006 14 7 | 005 Table 4. Experimental results using
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