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Application and Evaluation of the Automatic Logic Systhesis System LUNA

Yuichi KUROSAWA, Yoshio MASUBUCHI , Seiichi NISHIO, Ryuji UEDA, Hisao MIYATA
Toshiba R&D Center, 1, Toshiba-cho, Komukai, Saiwai-ku, Kawasaki, 211, Japan

In order to do functional and logic design of VLSI more and more effectively,
we developed a hardware design language H20L (Hierarchical Hardware Design
Language) and an automatic logic synthesis system LUNA(Logic synthesis system
based on Universal Network Architecture ). It is a main feature of LUNA that it
adopts rule-based approach. LUNA has been applied to several actual designs and
has been evaluated. One of these designs was completed and the functional and
logic design effort was reduced to one half of that it had ever taken.

In this paper, firstly we describe the overview of H2DL and LUNA. Secondly we
evaluate our system on the basis of the results of those applications stated
above and finally we propose an effective design method using LUNA and describe
the extension of our systeas.
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CINTS) CPU§R9;

/Iy RESET. "RESET SIGHAL FROM PUS TONTROLLER '
FIBSEN, *INSTRUCTION ON IBUS IS EHARLE .

IFLGBCI2:0);
CHRUD :
EADDER  : MEADDC(31:05; " EFFECTIVE ADDRESS ADDER  ° AN—Ror7roEX
LOCADDER : HLOCADD(31:03; * LOCATION ADDER .
R : HGRC127:0); " GENERAL REGISTER « HAOnE

® @ €

CENDHFU) ;
(TERY *STATE OF PIFELINE REGISTER -
FTIE, * IF 1,QIR1'S STATE IS TQiE. "
FTIR, " IF 1,QIR{'S STATE IS TQIR, "

FINTS1:0);
(REG> FOP{(7:0), "OF CODE "
FSR1(7:0>, *SOURCE REGISTER "
® 6 @

1L0CL31:0); "LOCATION COUNTER "

(STATIC)
FINTCE Y=PEX3(OX&FT3R;
o o e
(ENDSTATIC>;
B 2606 6 36 9636 0 9696 36 3 96 36 36 236 2636 30 I M IR K HHRHKHIHRRREKHHHERERHANHAHHR KKK KN KK/

(STATE) FSTAGE! : MCLK ; . 1;

TQ‘E: s & e
- ) . RBEeRR
TOIR:PTIE=0; FTIR=1;FTiU=0;FTi0=0; .
: xs K &BD7R

/*
*READ OUT OF BASE AND INDEX REGISTER AT THE SAME TIME®

CASE FAMICi:0) OF
2R00: :NULL; .
2BQ1::IF FCHNGI N—Foz770t2
THEN NULL ; ORH .
ELSE HGR.READI(FIX{); €—
3 IRL=HGR(427:963; <«
e K250 B8 ENDIF; BROBN
2R{0:: IF FCHNGE
THEN NULL;
ELSE HGR.READR(FERT);
ERL=HGR{95:64);
ENDIF;
IF FCHNGE!PCHNGI
THEN NULL ;
ELSE HGR.READE(FER1);
IRL=HGR{127:94);
HGR . READI(FIX1);
EBRL=HGR($5:64>;

2B

ENDIF;
ENDCASE ;
/% *®/
*THE INSTRUCTION IN QIR GO TO GQIR2,
"AND NEXT INSTRUCTION IS NOT READY.

IF RESET!MCLR
!PIRSEN
&7 (PCHNGE!PCHNGI Y
&TFOFSTH
&(PT2E
PPPCHNGS
&(PT3E
PMUBSY&CRPUSEN! PP TRG)
LCHTHUR ' HEND(43) )
THEN NEXT TRIE;

ENDIF;
® 2 o
C(ENDSTATE);
(STATE) PSTAGE2 : MCLK ;
© e o
| <ENDSTATE};
® o o =

CENDINTSY;
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* GENERAL RESISTER *

2 6 15 B P8
. (mmepiZmmmd (=M= d (mmM@mmd
" 40, M1 AND M2 ARE GLOBAL VARTARLES. °
(SIG HOLi6)<T7:0), _
HiL161¢7 0y, e JO-/SVER
M2(16)<15:0); OHE
(PROC) READBCADRS) ; a—
[ <SIG> ADRS{3:9); HVER
<CPART) DESE
FO0E2R0 GR{71: 64 =M (ADRS} ;
55 GRETS:72>=H1 {ADRS) ;

L

GR{95: 80 =H2{ADRL};
CENDCPART > ;
CENDFRIC S ;

(FROC> READICADRSY;

{SIGY> ADRE(3:9%;

LCPARTY
GREIO3: 96 =HO{ADRY Y,
GROTi1:igdr=0 {ADRIY ;
GREI27TH2:=H2{ADRS Y

JENDCFERT

(ENDFROC Y ;

(PROC) WRITEDCADRS,¥AL . TRUODE) ;
CENDPRGCY;

CENDHF Y ;
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