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Abstract

We have developed a program that minimizes the chip area with effective code assignment
of microinstructions when the control part of VLSI system is implemented in the PLA.
While conventional algorithms are composed of one pass, the algorithm proposed in this

paper is composed of two passes and it consists of three principal procedures: a procedure for
the determination of the code assignment order, a procedure for the code assignment and a
procedure for the reduction of the code length. Especially, we have proposed a new method
of folding back for the reduction of the code length.

We have obtained the result of 4 bit code length and 9 product terms when 11 micro-
instructions and 6 microoperations were given as inputs. Therefore, we have certified that it
could be used efficiently for the control part of the processors.
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Fig. 1. An example of specification for a

combinational logic.

MI X4 X3 Xz X
A 1 0 0 0
B 0 0 0 0
C 0 0 1 0
D 1 0 0 1
E 0 1 0 0
I 1 1 0 0
G 1 0 1 0
H 1 1 1 0

I 0 1 1 1
J 1 1 1 1
K 0 0 0 1
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(Step 1]
[Step 2]

Select an uncoded mnemonic,
Determine a code for the mnemonic
satisfying the constraint relation.
(Step 3] IF (no code exists)
IF (code length <given bound)
Increase code length.
Go to Step2.
F (code length=given bound)
Relax a constraint.
Go to StepZ.
{Step4 ] Assign the code to the selected
mnemonic.
(Step 5] IF (all mngmonic have been encoded)
Stop.
ELSE

Go to Stepl.

3 3. De Michelizt AA7 23 & dauE
Fig. 3. Code assignment algorithm proposed by

De Micheli.
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Bl 0 0 0 0
Cl 0 1 1 1
D] O 1 0 1
E]l 0 0 1 0
Fl 0 1 1 0
G 1 0 0 0
Hl 1 0 4] 1
Il 0 0 1 1
K| 1 0 1 1

0 Q 0 1

(a) 7} microinstructionel] #E F 5

Wy

Yy

Wy

a6 o ®

®

VIV

(b) AND arrayoll 2/ A#&

a10. 28169 HFIof dal $IIHE Y3 A
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