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AN APROACH TO REGISTER_TRANSFER SYNTHESIS USING DESIGN PLANS

Kazuo KOBAYASHI Haruo WAKABAYASHI

NTT Electrical Communication Laoratories,Musashino-Shi, Tokyo 180 Japan

This paper presents a new procedure for computer aided design of digital
systems. The procedure uses design plans whitch are composed of logic
synthesis algorithms and generates hierarchically register-transfer structure
from abstract behavior. Each of those algorithms produces the structure based
on specific design style (e.g. pipeline control manner or sequencial control
wmanner) that meets design restrictions given at several levels of abstract.
As a result of preliminary experimentation we also show the control structure

of simple processer produced by the algorithm for pipeline control wmanner.
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% HROER

ads, dac, df.
2Ar<0- 15, 5ce<0: 155, mem<0: 15, dateDs 155, 1r<0: 155,
r<o 35:5ir<0:3), r1<0: 2= 1r§4 15, §<?51> =ir<6:7>

2:5ird
exec ct%) { % SATHISHER
vhile (run= ong {

ir:=mem(scc % %Ah sF

iexec(f);
sce:=scetl;

X
fexec( )(X)‘ (

switch
case 'L’ :reglrl
, imem(a
:reglrl

case ST’
case 'ADD
case 'JL’ . :scci=
:switch(rl) {
e 0:df:=1;
default df:=0;} 1}
% RRUTHAERR (i te)

1
% ﬁ"‘ﬂ.ﬁ

:=reg(rl

1=mem ialj
r1i+mem(a2) ;

) i=reg
case 'DIAG’

men (X)

ads =1 }t)me restriction};

L

wait (dac*l) {restriction_end=; Ze) }

mem( ) % AETPAELRE (Read)
ads:=] {time_restriction)

vmt (dax: 1) mem:=dat{restriction_end=2e};}

2 " VAE
aal():=5feg[x2]+reg[b2]+d2;) ¥ VB

xid, {time restnctlon) {restriction_end=x}
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(1) 1 0 €W+ STAGE1,STAGE2,STAGE3
B ELEITETHh3. CORBTUEER
LT B37 7 LXAMENELIH. 20

[INIT} (run/=on)
=>>[STAGE1];
[STAGE1] (run=on) or (f/="JL’)
<O
/elk/ ads:=1, adr:=scc, time_restriction;
=>4
<2> (dac=1) and restriction_end
/elk/ ir:=dat;
=>>[EX}, <1, [STAGE2];
[STAGE2]
3>
felk/ ‘g tf' IS"T))azaz [igéx)l(%if:treg‘[?@iggi mem:=reg(rl];
if (f='ADD’) al: —reg[xZ]+reg[ ]+d:
if {f='DIAG and r df:=
1f f="DIAG" and rl—default) "df:=0;
=>4
<>
/elk/ 1( ét" L") ads:=], time_restriction, adr:=a2;

ST') ads:=I, time_restriction, adr: :=a}, dat:=mem;
£="ADD’) ads:=], time_restriction, adr:=aZ;
1f f="DIAG’) NOP;

=>>[STAGE3];

[STAGE3] (dac=1) and restriction_end
&
/elk/ 1f é}‘- L' ) reg&rl] :=dat;
= = +
1f f= ﬁD}Dﬂ))r ri]: =reg[r1}+dat;
=><6>'.
<6>
/clk/ scei=sce+l;
=>[INIT];
[EX) (£="JL")
/elk/ sce:=reg[x2]+reg[b2]+d2;
=>[INIT);
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OFHEULULTHEF>h 35, LINITICrun/=on)
N i =>[STAGELT;
s T F [STAGEIICrun=on) or (f’/="JL")
— - > - <(1)>
e EOoORVEELIE» BB ICH 7clkl/ ads<«busi(1),adr<bus2(scc), time_restriction;
_ 5 N o — o~ =><Q>;
1T & ﬁ PROVYVEULT. LYRAYPFPI VR <®;(ﬁ?7l) an{lj‘ r%?.ﬁ”f%"’" end
|
JyRBEART 3 HE 2B - WER ;g:l‘:% ;ggz[gzl(aﬁsg(regl[*]) scc2«bus3(sccl);
- s = ., c ir’«<busd(ir);
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LYZAYPI VAT vRddomBRER [STéagm
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/clkl/ if (f’ 'L") ads<busl(1) ads<bus2(a2), Lime_restri
if (F'="$T") ads<busi(1),ads-bus3(a2),
dat«—busll(mem) time_restriction;

BRAR. ABRF YR, HENXEH :}’ E;: :SII)RG?)ads*-husl(l) ,ads<bus2(a2), tine_rest
bok . NTTEREBEHREN 2B XAB renas ;gsﬂﬁl};gﬁ?«reﬂﬂb rsce3«busblsce2);
%M REAAAVRE REERER K ’C'k“’_j’;t;;:g;gg‘jm
FERIRAREBLIVERABGLULEIEN [STAGE3] (dac=1) and restrictin_end
wWkekUFT. /clkl/ |; Ef" L) rﬁgz[bus(i(r|”)]<~bus/l(dal,l),

it (f7= ADD ) regke-bus'I(leg3[husﬁ(rl”)]),
if (1"="DIAG’) NOP;
/clk2/ |f (f" ’L’) Nop,
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= e Cepsm g m =>[INIT];
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/clk2/ scc<—busl(scc2) H
=>[INIT];
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