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An Experience Of Cislom ASIC Design By Using ASIC Emulator RPM.
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Abstract We describe how to verify a motor control IC using a ASIC emulator RPM. RPM
has many advantages: (1)Easy and straight forwafd implcméntation of prototype by preparing
ASIC data to be also used for its fabrication. " (2)Comfortable and ‘powcrful design
environment to check ASIC functionality m a target system board. (3)Eliminating -
labor—intensive modeling on . motor's . mechanical characteristics by wusing real hardware.
(4)Much faster emulation speed compared with many: simulators.(including functional-level one -
and hardware—accelerator) - Our experiences showed that RPM is a powerful tool to reduce

turn—around—time and design cost in both ASIC prototyping and ASIC design.

(1)



1 RUBHE

ASICE=BH -METILMMIDB, AS
1 CEZE8TLY—Hwb s PXFATOREER
PM (Rapid Prototype Machine ) Ic& YU fjft
W, TOFDHERBLILOT, EOFEBRER
CKOWTREZTS.

ASICHRE{FS5K,. ZTOAS I CHA
UDYRFADRTERICHETINEBRET
Zroicid, MEHICEBO ) CEMNELT.
RMEVRFL K- FhTENESEETH
HEBhEl, EULhCHREBRHOBRSATOR
HE 2 3aL-2avTiHis, EBMOYR
FheURIsYIab—vavTINTOR
EEFS5CLREARTHE, YIal-va
VEBMNELOMBZLbUVEDOBATH
3N, CHIIBH 7D -0 TOFRRGEES
TlREL, EBRYAFLABKOBHLAS
I COMREFABLITLIIOHKETHY, ¥
XFASRHICRENCHENRESA TN
ELTH., EBOF-SRBBTLbEOMGE
BYEAOhTEDLTVYIalL-YaVvThRE
LECctERNERLAVESBATOHY R
5., COEGKTHRHMNTOIIAEVYTESR
ROCHEELTHWBE o ENSL, COBA
hoR3EAS I CHRRICETSH#¥EDTO b
SAEVTEPLDEILEB3T Ly K+ K—F
(B/B) #MALETO M9 AEVTTHB
B, ROBLEEMEEHF>TL S,

B/BFOMSIAT « YXAFLMNDAS |
CEHERTIICE,. SATS5YNREE-HH
BEGBMNVLETHE, EOLH. CoXEHO
EL4HBREIC., A =20BBXRACHET I
CORBHUEICLED, OIS LBEET

SEHBILRLERYIalb-Yavy F-49&EB

/BILEAYEBIIMBLEF - Y EHBTEH
ETREETocH, EAOICIIH 2 ORMEH
BB &b I,

RPMRBAEIA v I -VHOBRTT,

B/BLAS | CTREBRBUMNREIGE
HHY, TOFBEALHBLTREEFTS o
CIRYRXRFLB/BRHELAS | CREHED
BEWCEANMLETHY, SHLIKEESESE
PoTWBEHBENSABHRBIBOME L,

HICHFNOBYEF VT8 413, B
AOAMM /HBHCEBRE (BYiEHOR
WOEHE, HEORSORARYE, HFTS
DRVEE) 2V TTISHENSSE, O
MEZEARTIE-HICRPMERATE 3,
RPMIZ, Y7 b9 x7070bMSAEVYTHE
HTHLS TRIFITELTO Y SIEVY I OX
BICHANTIAS I CHREBTON-FI =
FHETOMYAEYY - Y—-NEWR B,

COESICVYRTFL LRIODBEHEAS
| CEREMBPELTITFS5 &, ASI CF—
YTCUVRFAREERHETRICTIONRP
MYRFATHZE, ZTOBBEIROANLES
b5ha, (1) ASICTZaL—9ThY
B/BYXFAL - UXNTORKEIEHNBTES
(2) ASI1CSATFT3VIc&VERENBOD
THEEILASICF—%&HY, AS | CEBE
sEEMNLL,

FRETRCORPMEMABLTE—%%
#HPTsI CERELEERBLCODLTHAXS,
ETE2MEEIHT. RPMON— KR
VI MRBEERICLODWTZEOEBERANT S
ROBAWTHRPMEZOLODEXMBED
HEOKRBRICODVLVTHEX, BESHTHAEHO
BMICOWTHET S, FOLS5TBEERE
EiFofleh, ERLOITRYPEES., HELH
SEHNIOBMBICOWLWTELEEDTH,

2 RPMER

RPMRERDESLED2ON—- FHBBER
K&YTETLS, »

TX2ab-Yaye«EVa—N: #HHA
DLCA (Logic Cell Array: Xilinxtt@ P L
DXC3090% M) ZRAVWTS VYL 0O w9 D

(2)



Emulation Hardware

C

Workstation

5CSl  ———————————

CAE
Workstation

Control
Piocessor

. reM |
Etheract . |- .

Iaternal I
Bus I

Memory.

X (uPs, Peri
Adapters Hhigh Speed Logic, etc.)

Pod
Cable

In-Circuit
Interface

Plug
Board
Cuble

Emulation

cP P Software

Munitor
and Keyboard

. Tape

Modules
(SOK Gaies Max)

| = e

Adupters

Logic
Analyser

Stimulus
Generator

BRI,

Target System

[y ﬂ/ﬂ///)/////////#///////ﬂﬂ//////‘//ﬂ//ﬂ/W//lI/////W/////l/

B1 RPMAN- Fi#§k
BADTIalL-—YavERRATIES S,
LCAMOYRX5A - LXVTOP&R (AW
EER®) LLCARSBSTOP&RNEITFEH
3. BERE—-—FES5MH:zE¥T, NEE
BRMEE5 0KG, ‘

OY7F+ESRES: TIab-va
VeES2a-WEEBESALY, TIaL-
YaveESa-NHDLESF-YEBRBLE
YT 3%®. RPMHASNYXFTLAZRKT
BY-NEEDORLH>TEY., Y27 LRE
ORBELTHMBETCESESELTLS,
1F+XWBIEY3Z2KRFw TOAEY,

AVR-KXRV N7 TS5 w420,
XEY, RASEBUEES VS L0895 Th
WHDETIaL—Ya YHRECRYATESD
DEE, EFNAREDAVITz—RTh
B, YRAFA-R-FELEFRLIRE®(C
ELABETHBH. RPMUYRFADHIZIKY
AL LTRAEAMERDPES, '

AVY—F o b oA VFTz=R: &—
HybePRFA (ASICHABYRFA -
K—K) \RPMEEETILD. PODM
BR-FICERTIICRTSY - 75T ook
VFE-F - TNERLWT. DIP, PL
CC. PGAICHRETES, bH53A4%BO

BEREBNOERLFIRTH S,

WME@Toky Yy : AWAAREFHLTTE
alb—9Ya3yV e EVa-—NdPoOS7r, ESR
EB. AaVvA-—xVF-TYTIENRT S,
CAEY—-YRF—YaVERPMANA—-K&ED
A 29712 —RBRYTHB,

3 RPMHRE

RPMORMAARCODVWTELY T by
TORMEN SRS, '

S4TSUfk: RPMIZaL—%Ic
Xy bPETEVTTIEHICERBEMICLC
ADTUIF«TERAVT Ry FERBRLLEH
hidhEbhy, COxy FEREERTEE
HIEEBLCAOLOTRATZSBER L W4
®XFSA4T5Y%ERPMBMOBETETY 5
«TTRERTISENSS, E20FFAN
R1OEXRRLTHNSALAT-AND-28 & QT
NOR-ZKXRPMTRBENETYI5 4T TH
3,

o b EHR: Ry PF—SERPMIE
HBRADDZIT - SICERTIVLENDS, KA
[TDL (Toshiba Design .Lan‘guage ": Tegas
DEER) 74+-—-7 v

Description Language

(3)



COMPILE;

DIRECTORY MASTER;

MODULE ANRI:

INPUTS A, B, C;

OUTPUTS 0;

LEVEL FUNCTION;

DEFINE
11(QA=2)=0T-AND-2 (A=A, B=B) ;
12(0=2)=0T-NOR-2 (QA=A, C=B) ;

_END MODULE;
END COMPILE;
END;
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COMPILE;
DIRECTORY MASTER;
MODULE QT-JKFF;
DESC
QATTR
COMP QT-JKFF CLASS “COMPOSITE
COMP QT-JKFF GATE-COUNT "8
NET D  WEIGHT "HIGH-WEIGHT"
NET 10 WEIGHT “HIGH-NEIGHT"
NET  JK1 WEIGHT “HIGH-WEIGHT
QTEND;
INPUTS  J, K, CK;
OUTPUTS Q; ,
LEVEL FUNCTION; =~
DEFINE :
D(D0=0)=0R(JK1=1, JK2=2, JK3=3);
DFF1(10=0)=DFF (CK=C, D=D);
JK1(JK1=0)=AND(10=3, NJ=1, NK=2) ;

END MODULE;
END COMPILE;
END;

11 Xv btOEAHT

EEERBCBATRENEML Z O MMM S
B, SAIVIMEBECHLOERRIERE
WERRCHMLT., SATS5URBHIERY b
BLEERTACENTEE, BLHEKTS
BEESEECTE, (2) $EROE5C
AYN—9EFALTEEEMNTTHR-I KB
REBRTEHELEZIONS, ‘

COMPILE;
DIRECTORY MASTER;
- MODULE FD2;
- INPUTS CP, D, NCD;
OUTPUTS Na, 0;
LEVEL FUNCTION;

DEFINE
10(QA=0)=TSB-CONC-BUF (D=1) ;
11(Q=0, NO=NQ) =

QT-DFF-NR-NQ(QA=D, CP=CK, NCD=R) ;
END MODULE;
END COMPILE;
END;

COMPILE;

DIRECTORY MASTER;

MODULE TSB-CONC-BUF;

INPUTS |;

OUTPUTS 0;

. LEVEL FUNCTION;

DEFINE
B1(0=0)=QT-CONCRETE-BUF2(0Q1=1);
B2(01=0)=0T-CONCRETE-BUF2(Q=1);

END MODULE;

END COMPILE;

-END;
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