TAE 28 AISH0IE{(HSM) 73 603

at & o o 7 = zw o2 2"
2 of

2 =R T4 Bl 2A Aoz A%An Agdeld @ 14T 24 AgHelH
(HSIM) 7ol s =gk, 7iggd 24 AFdelse Y, AEHH &4, 295 = —?*"51
o glom, EYd WE BoE ATz, +F AL Foda, ¥F 7% At e A

EHole] Lol AEAR £5E w0l H*fl- zZ+E 713 AFEdelHe 34 FEd /‘lﬂﬂﬂﬂ*ﬂ
Al Fo] 2&H ok YL AFACl4 ARE BAHE HY F47)7h Aok spEE AEH

ol A5 Fa 57&% P4 20% Agsted ARLF FF V5SS AEACA QA A
2rale] AEH0lAE Pt oA € AT r=s] {1 <o) event-driven interpretive AF
Holejsl HEHE v 55% o} =7} ot EdtA Ay Fe 2AWT

HSIM: Implementation of the Highly Efficient
Logic SIMulator
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ABSTRACT

In this paper, we present a highly efficient simulation package which supports simulation {rom
functional level to gate level. The package cansists of a set of front-end tools, a logic simula-
tor, named HSIM(Highly efficient logic SIMulator), and an waveform analyzer. The front-end
tools include & netlist compiler, functional primitive compiler and behavioral compiler. Key fea-
ture of developed simulator is that the compiled behavioral models written in C language are di-
rectly executed in the simulation engine using incremental loader. By doing so, we achieved sig-
nificant speed up as compared with the interpretive functional simulator. Experimental results
show that HSIM runs about 55% faster than traditional unit-delay event-driven interpretive
simulator.
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/* behavieral C-models for JK FF
negative—edge triggered f/f with active low preset/clear */
int ccjkne {input, output, state)
int *input, *output, “state;
{
register int clock, preset, clear;
presel = input[1]; clock = input[2]; clear = mput[3]:
if (preset != ONE) /** preset is zero, undef, float **/

output[1] = 2x;
else if (clear != ONE)
output[1] = (clear == ZERO) ? ZERO : UNDEF;

else il (clock )= UNDEF) output[1] = UNDEF,
else if (vfall(state[1]](clock]) { /** falling edge **/
register int j, k;
j = input[4]; k = input[5];
if (j == ZERO) {
if (k == ZERQ) output[1] = state[2];
else if (k == ONE) outpwm{1] = ZERO;
}
else If (] == ONE) {
il (k == ZERQ) output[1] = ONE;
else if (k == ONE) output[1] = vinv[state[2]];
H
}
else |
output[0] = 0; /* local disconnect: no change */
state[1] = clock; /** last clock **/
1
output[2] = vinv{output[1]];
state{ 1] = clock; /** last clock **/
state[2] = output[1];

(28 2) K EEEE2| behavioral C-29
(Fig.2) Behavioral C-Mode! for JK-Flipflop
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PRIMITIVE p741s375
{ GENINFOS
{ CLASS:seq4bit-latchl;
INPUTS: D[ 1-4](4"1),D[8-51(0000),E12(0) E34(2);
QUTPUTS:Q[1-41(4*0).P5(0);
BIPUTS:B1{0,2);
TYPES:cc375,pwr_of {n;
STATES:5(0000222);
}
TIMEINFOS
{ PATHDELAYS
{ TIMEUNIT: ps;
El12=>> Q1: (10:18:24,10:18:24){~,-)(10:20:30,10:20:30);
D2 => Q1,Q3 : (10:18:30,10:18:30);
D1,D3 => P5 : (10:18:45,10:18:35);
D[1-4] => Q[1-4] : (1830);
}
TIECHECK
{ TIMEUNIT :ps;
SETUP:D[1-41E12,(15,15); SETUP:D[1-4],E34.(15,15);
HOLD:D[1-4],E12,(5,5); HOLD:D[1-4],E34,(5.5);
MPW:E12.(20,20); MPW:E34,(20,20);
TREC:E12,E34,15; SKEW:E12,E34,10; CYCLE!E12,10;
}

}
CAPACITANCE
{ CAPUNIT:pF;
SLEW:Q[1-41,1.152,0.9236;
D[1-4]:0.102; Q[1-4]:0.064;
}

(33 3) POL 51 3=
(Fig. 3) PDL File Structure
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(Table 1) Resulis of Benchmark Test

Circuit LECSIM EUSIM HSIM
C432 95 190 124
C499 128 213 | 144
€880 219 356 232
C1355 309 763 398
C1098 500 1466 860
C2670 707 1550 1040
3540 875 2318 1405
C5315 1347 3815 2636
C7552 2133 6257 4058
Total 6313 16946 10900

***Run Time in Seconds(sun 3/260)
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