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Abstract In this paper, we introduce a method of formally verifying specifications on hardware directly from their
descriptions in HDL (Hardware Description Language). The method is focused on SFL, the HDL of the hardware
synthesis system PARTHENON. The essential part of the method is transtormation of SFL descriptions to the
Boolean formulas which represent the relation of state transition of the hardware. In this transformation, several
devices are required to create the Boolean formula that behaves precisely in accordance with the semantics of SFL
when it is applied to the standard backward model checking algorithm of temporal logic CTL. We discuss the
problem in detail. -
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declare TIMER {

instr_arg START(INIT );

module TIMER {

instrin  START;

instrin  RESET ;
instrout EXPIRE ;

input  INIT<3>
Teg REMAINED<3> ;
DECR3  DECR:

stage_name MAIN { task RUN( REMAINED ) ; }
instruct  START generate MAIN.RUN( INIT ) ;

stage MAIN {
state_name DOWN, ASSERT ;
first_state DOWN ;

state DOWN  any{
RESET ! START : finish ;
else @ par{
REMAINED := DECR.ENABLE( REMAINED ).OUT ;
if( DECR.OUT == 0x00 ) goto ASSERT ;
}
}
state ASSERT any{
RESET ! START : par{ goto DOWN ; finish ; }
else : EXPIREQ) ;

declare DECR3 {

instr_arg ENABLE(IN );

module DECR3 {

input  IN<3> ;
output OUT<3>;
selv C<3>
instrin  ENABLE ;

instruct ENABLE par{
C = [ IN<L:0> )

i IN<O>

1060 ;
OUT=NIN@ C);
}

X4 : RO

iy P

[ LY AT OB oy
(~((st = DOWN)A(™RESETA START))A = START AREMAINED?)
V((st = DOWN)A (- RESETA -1START)

A(REMAINED? = (REMAINED1 V REMAINEQ)))
V/(STARTAINIT2)
<« REMAINED2/

(7 ((st = DOWN)A(PRESETA " STARTHA = STARTA ~REMAINED?2)
V{((st = DOWN)A (M RESETA —START)
A (REMAINED? = (REMAINED! VREMAINEO)))
V(STARTA —INIT2)
<= " REMAINED2A

(™ ((st = DOWN)A(-RESETA 7 START) A =START AREMAINEDI)
V((st = DOWN)A(TRESETA "START)A(REMAINED1 = REMAINE())
V (STARTAINIT1)

+« REMAINED4

(M ((st = DOWN)A(RESETA —START) A 7 STARTA “REMAINED1)
V (st = DOWN)A(TRESETA —*START)A = (REMAINED! = REMAINEQ))
V(STARTA ™INIT1)

« TREMAINEDIA

(™ ((st = DOWN)A(RESETA —START)) A 7 START AREMAINEDO)
V((st = DOWN)A (' RESETA " START)A " REMAINED)

V(START AINITO)

— REMAINEDO

(7 ((st = DOWN)A(TRESETA mSTART))A —'START A ~REMAINEDO)
V{((st = DOWN)A(TRESET A 7 START)A — (" REMAINED))
V(STARTA —INITO)

<« T REMAINEDO®

[ s ATV ORT— PRy
(runA (st = DOWN)A (T RESET A 2 START)
A (REMAINED2 = (REMAINED1V REMAINEOQ))
A =(REMAINEDI = REMAINEO)A — (—REMAINEDI))
V(—runA(st = ASSERT))
<« sth= ASSERT

(run/A\ (st = ASSERT)A(RESETV START))
V(—runA(st = DOWN)

Vinit

— sth= DOWN

[ie e s AT =Y DranDEAL - - - ¥
START

V(T (((st = DOWN)V (st = ASSERT) A(RESET VSTART)) Arun)

< runh

(((st = DOWN)V (st = ASSERT)A(RESETV START) Arun)
V(' STARTA —run)

<« A



