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An Application on ASIC Design
with Mixed—level Simulator FAL

Kunihiko YAMAGISHI . Tohru ICHIMURA , Eiichi YANO . Masatoshi SEKINE

VLS! Research Center, TOSHIBA Corporation
1, Komukai Toshiba-cho, Saiwai-ku. Kawasaki 211, Japan

This paper describes a structure model at the novel mixed level simulator FAL.
The structural models for standard products LSIs are named as a high level model
in this paper. To comfirm the utilization of the high level model, an example of
the super integration which consists of the Z80 microprocessor. a clock generator
and two user-defined logic circuits, is simulated with FAL. The total ecircuit of
the super integration can be simulated concurrently with FAL. FAL was also
applied to the functional design verification of several VLSIs. All the results of
the investigation demonstrates the effectiveness of FAL and the high level models
for ASIC design.



1 3L

HUASERERORYBBNEHFICEID. LS I OHH
BRaEEE{m-TVW3, ThitE b -»>T, LHKH
HhOEMLE VAT LE2ERTILS IRRFEINLTV S,
Ll LS 1ORAPABEI>EWHEICTBITL M-
T+ LS I ERBIICSER MBI RAETEI &R, £F
FTHHEICL->TETV S,

COWMELRMRTBDIC. LTO2o0hEIcL 5%
HENFBRINTVS, 12, BEOKSIVLHEFORRE
FEEEEK (AL ELTSA TS YL, TS
BWEIHMEBS LTOWKHETH S, H>12l. RTL
(Register Transfer Level) THEEZBEITV. WH
ARBIUBABLLTY FckDLS I 2ERTIHET
Hb,

FRELLDOFEELBITLTH, RETORIEEFTHES
ETid. LS 1D “behavioral model” BWEETH 5, 7
bbb, N—FY 27 OBER L CHEICH L /LB
BERTLICLBEFY V72TV EAS%logic VIV
CRESEUPORIETEENBELIL S,

PEDBEHBICL T BARBI v 7RV Y Iab—
SFALOMRAiT>TE%, FALTRLS I VRLOD
N (AHENL) THBSMC (Super Macro Cell )
254753 —ELTHATEIENTE, Edica—F
NEHFELLT 70BN EDI v IRV I ab—Ya L2
ST ENFHETH B,

SEI, ChETHREET-CERLFALDASIC®
HiebI 235 IAHBEMLEEZRET S0, Bk
SBROFEY, BEOLSI1%2SMC314 75 Y& LTH
VWBBADEFY L SDOFE RESA 75 Y —OfERE
HBICODWTKRE L 720

2 ASI1C®%:t

—fEicL S 1 OEBRFRUTOZa—R#->Tirbh

60
1) . EXHEBEOLSOVRTLOETFY VY
2) . BEftEROE LY (BEERD)

3) . BEEDEBIUN—FrI7ick 3 EEHKR
’ CGREE:h

4) . HREROERENE S L TELE
FTHROBBRBORE ZICEAEREL id. HRERSH
LWy 274, BEE BEREONS—C 07y SE

(2)

DVTITHENICEFET 5,

AS1CTREFEKELS 1{LL Ty 27 ADHAER
LFEHBZBANEL . TORFIFBRELT. GA (Gate
Array) S 1 (Super Integration) [1] &7k
ERESNTVS, ChEDHEEAVEILITE T,
LS IAEHickitda EafELiis, ¥5icS 1
i3, CPU, DMA, SI1O0%L&EDOLS 1654k 5EHE
1OOLS I RBERHTEILNTES LD, VAFLOD
ARy MELBEEICE S,

ChoDARTIR BEOLS 1 2BKHELTHEATS
D¢, Fit LOEARBERTCEINBILICNS, £
®fp, HDL (Hardware Design Language ) ic& 3
RANTOO TV B,

HDLiz&k B3N —Fo27ORHIB. VI b7 27 DMK
REBLBEMNB L, (Table 1) LHL. VIZFD=7T
LHRT. "= FY 27 0EE, BRABIELE VS /NG
TH5HHDL VI aV—F KX DREETRI &M
MEEKD, EBIKHDLYIalb—%ZAVACILick
ST N—FD 27 bV 72 b0 o7 EEBOFIETHERET
5T EMTEI,

COXSBABBBAS I CORFRIEDIDITITHEE
VRLDEFANBETH 50, BEDS v TY A M E
ERTEIATR. F1 VI E2E8DIUENRDB, €T
HDLREBhORILEZEAL K,

2.1 IwZ2AVRNVYIab—%FAL

YRAFLREEFTIELSHDOCADD Y X7 LHEKRE
%Fig. 1IER T ZACADYRFLTCR VAT LDOH
WHBRISOXENRAETH S, Yialb—YarD
ANELTE, FRAIMEBEETSTL 2 (Toshiba
Standerd Test Language 2) [2] »S&H|L 7R
FRZMVE, RETEYTSRE-TT Y TAEN

kw4 ruTursLtEERAT . RENMERD K

RTUVRNAEENS, WBEKIRT L8] 2~ T
HiEdEERT 5, ChERAVTHEBYIab—Va Y
F R ABERIT TS,

BHREKR, R——< 7 O ESAKERELRR%:
bEic, BEHMELVATY M4 2745, BECKL
TIwZRAVRAYIalb—vavyTOILIvI/ 0K
RETES,

DS, TOCAD Y RFALTIR, BEERH S
VAT bPETE—~BLTXBTEIL0TEE, X—
NR—zz7avbicH L Tid. RTVRAMKBEIv IR



HARDWARE DESIGN

SOFTWARE DESIGN

SPECIFICATION | FUNCTIONAL/AC/DC

FUNCTIONAL/EXEC-TIME

DESCREPTION DIAGRAM/TRUTH TABLE
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Cireuit CPP Time ‘sec) events X bit
Kind Language level Compilg Set up
name 1ink execution events X bit/sec
SCPUL | 1 block | RT+function 0.3 0.5 8.2 K
0.7 0.2 14.9 k
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1.1 0.8 8.8 k
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6.9 30.4 4.0 k
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MODULE CELL-NAME ;

TERMINAL term-pame kup, kdn. C1 ;
TERMINAL term-name kup. kdn. C1 ;

s

ACSPEC term-namel.term-name2 ;
SYMBOL delayi.delay-name.mode.max-dly,.min-dly.typ-dly ;
SYMBOL delay$.delay-name.mode.max-dly.min-dly.typ-dly ;

00

e

ENDACSPEC ;

ACSPEC term-namel.tern-name2 ;

ENDACSPEC ;
ENDMODULE ;
Fig.2 SMCRHUELSA IV 7ER
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YIalb— ¥ og v R e 0.07 sec/clock
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