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Abstract

The simulator described here-LOSIM (LOgic SIMulator)-was developed to verify the logic design
for VLSI (Very Large Scale Integrated) circuits at mixed level.

In this paper, we present a modeling approach to obtain more accurate results than conventional
logic simulators [5-6, 9] for general elements, functional elements, transmission gates and tri-state
gates using eight signal values and two gignal strengths, ‘

LOSIM has the capability which can perform timing and hazard analysis by using assignable
rise and fall delays. We also prosent an efficient algorithm to accurately detect dynamic and static
hazards which may be caused by the circuit delays. Our approach is based on five logic values and
the scheduled time. LOSIM has been implemented on a SUN-3/160 workstation running Berkeley
4.2 UNIX, and the program is written in C language. Static RAM cell and asynchronous circuit
are illustrated as an example.
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(a) symbol of ANDgate.
(b) circuit description.
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Table 2. Truth table for unidirectional trans-
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A ¢ 0 1 X
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Z1 *Z Z1 X
ZX *Z ZX X
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Fig. 3. Uni-directional transmission gate.

a) Symbol for uni-directional transmission
gate.
b} Circuit description.
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Procedure Event Driven

begin
(1) initialize SARRAY to 1 for the hazard analysis;
(2) set the current time equal to the initial time;
(3) while the current time does not exceeds the final time do
begin
4

for all current event do
(5)

begin
take the event from event list;
(6) update the value of the pet;
(@) if SARRAY is equal to current time then
set SARRAY equal to 0;
8) for all fan-out do
begin
9) get the output value and state
“ by the element evaluation;
(10) if output value was changed for the first time
then set SARRAY equal to 0;
(11) if output value was changed then
in
(12) if SARRAY is equal to O then
begin
(13) calculate the scheduling time
of the future time;
(14) insert this output value into the
time queue at scheduling time;
(15) scheduling time is placed in SARRAY;
end
(16) else perform hazard analysis;
end
end
end
(17 increase the current time by one

end
end

87, Algseld duels
Fig. 7. Simulation algorithm.
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! (b Fig. 10. Example circuit 1(Static RAM cell).
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Fig. 8. Hazard analysis for NAND gate. n L l
N write N _X
(a) Symbol for NAND gate . G1 —
(b! Timing chart, address
G3
G4
G6
X out
hpegwin ure Hazard_Analysis - ) L)
(1) if SARRAY is not equal to 0 then
begin -
@) ‘%Ef.f’;?’.‘:.’;? outpur sute s equal to U OR. 311, Static RAM cell2} A Ealo|d A=
begin ouput state s equal to "D then Fig. 11, Simulation result for static RAM cell.
3) if first stable value is not equal to second stable value then
static hazard exists at scheduled time ajready;
[€)] else dvnamic hazard exists at scheduled time
4 already;
en
%) calculate the scheduling time of the future, . .
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