On the Minimization of the Multi-output Switching Functien by Using
the Interseciion Table

Hee Yeung Hwang, Dong Sub Cho, . Ho Kyum Kim
COLLEGE OF ZNGINEERTNG, SEOUL RATTONMAL UNIVZRSITY

sbstract @ The optimal selection of Prime Implicants for .the multi-output switching
function is a difficult tesik, as the input var,iéhles increése. This paper is concerned
with the technique for ihe minimization of the multi-output switching function using

the intersection table (5). This procedure is applicable “to both mamal and computer-
programued realization without complexity.

iJ INTRODUCTION

4 large mumber of an established problem in logic design have mmlti-output ewitching
fureilone. One of the approaching method would be to_design each function separately.
For many of the simpler logic networks, ihis approach is a realistic soiution to the
problem. But, as the function becomes more complex, we often find that we can share
& certain part of the logic network. )
This sharing of the network affect the overall cost of the network design, sv there are
other teckmiquee to share es many logic circuit elements as poesible. Goals of each
techniques are minimization of switching function with the optimal cost by retaining as
much commonality as possible between switching furctions. In this paper an applicatien
Irom ihe gimple table and Intersection table is generated. :
) ;'From the intersection table, the commopality of minterms are found easily and prime
implicants are selected optimally.

' I1I.  APPLICATION OF THE SIMFLE TABLE METECD TO MULTI-CUTPOT FUNCTION
The adaptation the Simple Table Method (5) to Multi-Output function ie guite similar
to the Single out-put function.
Considerable savings cen often be achieved by the sharing of bardware emong the multi-
out-put funetions. It is clear that minirmum totel mamber ‘of gates are required,
To find the minimal sum of product reslization for each function, at first draw the
intersection table {as shown in Fig. 1. ) of a glven functions.
Then locate this intersecticn table baiween the Simple Table aud the Check List of
each functiom for corresponding columm minterwms.
Nexi make the check 1ist, just as in the single output Simple able ¥ethod.  Only
differnences in that ere(1) we select the common letter from the intersectiom table
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in checking minierms which are reduced te one prime implicant and write in correspon~
ding row and (2) in selecting prime implicants. The following procedure is uszd to

guarantee an optimur realization (minimum total cost}.

Step 1. Select the prime implicants group containing the same mmber of the commen
letters.

Step 2. Obtain the prime implicants from the selecied group -uct as in ihe single
cutput functior.

Step 3. If a1l the minterms are covered, go to Step 5. Ctherwise go to Step 4.

Step 4. Select the next group which has the lower commdn letters, and go to step 2.

Step 5. Find the dominated prime imrlicants and eliminete then,

'Step 6. Punetion realization.

Ao example for this case is solved as follows.
This example is taken from (1), pp. 161-166.
For a given multiple output function, first the intersection table is constructed as
in ¥ig. 1. and then from this intersection table we can obtain each enotker intesecti
table that inserted between the Simple Table and the Check List. )
The Simple Table and the intersection table and the Check List are given Fig, 2=
Fig. 4 for each function.
Using this Step we can select the minimal sum of products for each function.
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Fig. 4 The Maltioutput fmnction



