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Custom LSI Logic Synthesis Expert System CLS
for VLSI Design

Ryoji HAMAZAKI, Masato INAMURA. Kohta KITAMURA and Noboru SHIRAKI

VLSI Research & Development Center.Oki Electric Industry Co..Ltd.
550-1. Higashiasakawa—cho. Hachioji-shi. Tokyo. 183 Japan

This paper - presents Custom LSI Logiec Synthesis Expert System (CLS)
developed for the purpose of shortening VLSI logic design TAT.

CLS synthesizes a logie circuit assigned to the cell library and
its floor plan from register transfer level functinal deseription. We
adopt Hierarchical Specification Language Function Extension (HSL-FX) as
functional description language.

This system can be applied to all types of digital custom circuits.
Its main feature lies in the adoption of a rule-based approach able
to capture design expertise in a straight—forward manner. Experimental
results show that CLS synthesizes several thousand gate circuits in
reasonable computational time.
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NAME + CLSTEST
PURPOSE : EXSANPLE ;

LEVEL + BLOCK H

EXT + CLK. RST. COND. START. A<0:7>. B<0:7> ;
INPUT r .CLK..RST..COKD. . START..B

BUS LY S

H
REGISTER : FF<0:7> ;

BEHAVIOR-SECTION
BEGIN
IF .RST THEN REST(FF) END-IF ;
IF CNTL#STATE2 THEN
AT . CLK DO
IF .COND THEN FF := .A ;
ELSE FF := .B ; END-IF ;
END-DO ;
EMD-IF ;
IF CNTL#STATE3 THEN
.A = FF OFFSTATE Z ; END-IF ;
END :

AUTOMATON : CNTL : .RST: .CLK ;

STATE1 : WAIT(. START) : -> STATE2 ;
STATE2 : -> STATE3 ;
STATE3 : -> STATE2 ;

END-AUTO ;

END-SECTION ;
END
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<STATEMENT> ::~ <COMPOSITE. STATEMENT>
<IF. STATEMENT>

<CASE. STATEMENT>
<CASEOF. STATEMENT>
<AT. STATEUENT>
<WHILE. STATEKENT>

<IF. STATEMENT> ::= <IF.COND.ST> THEN <STATEMENT. RFR>
<ELSE. STATE> <OFF, STATE> END - IF

<IP, COND, ST> :1= <IF.XEY> <SINPLE. EXP>
<IF.KEY> ::= [F
<ELSE. STATE> 1:=
| ELSE <STATEMENT. RFR>
<OFF. STATE> ::=
| OFFSTATE <Z01X>
<Z01X> ::= O0|1|Z[X
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= Ko .

statement (X) --> composite_statement (X).
statement (X} ~=> if_statement(X).
statement (X) --> case_statement (X).
statement (X) --> easeof_statement (X).

statement (X) ==> at_statement (X).
statement (X) ~=> while_statement (X).

if_statement(X) -->
["IF"). simple_exp (X1).
["THEN®], statement_r[r (X2).
il_statement_s1({X3).
{X=["IF ~, X1, [10], “THEX", [10). X2, [10].X3]}.
if_statement_s1(X) -->
[“END"]. [*="). ["IF~). {X=-"END-IF"}.
if_statement_s1(X) -->
["ELSE"). statement_rfr (X1).
({"END"]). [*="1. [TIF"].
{X=-["ELSE". [10]. X1, [10]. "END-IF")}:
{"OFFSTATE").off_state_value(X2).
["END"]). ["="). ["IF"].
{X=-["ELSE~, {10].X1. [10)
“OFFSTATE", [10], X2, [10], "END-IF"]}).
if_statement_s1(X) -->
["OFFSTATE ). olf_state_value (X2).
[END=]. [“="). [“1F"].
(X=-["OFFSTATE". [10]. X2, [10), “"END-1F"]}.
of[_state_value(X) --> bzx(1.X).
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REGISTER : FF :7 ;
BEHAVIOR-SECTION ;
BEGIN
IF . RST THEN RESET ( FF ) END-IF ;
IF CNTL=STATE2 THEN

AT .CLK DO
IF .COND THEN FF :=.A ;
ELSE FF :=.B i END-IF;
END-DO
END-IF ;
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