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ASP-DAC (Asia and South Pacific Design Automation Conference) &, VLSI 3 XU 27 A LSI

DOFXFHEATCRK T B b &2 7 —~ I L7 V7 KPR COR KB OEES#E TH 5,
ASP-DAC | KECTHIESND ZOBEHDO hy 7+ a7 57 L A TH 25 DAC (Design Automation
Conference) , ICCAD (International Conference on Computer Aided Design) <°KRM CHAfE < 415 DATE

(Design, Automation and Test in Europe) &L AHX — + 2757 LU ZADOERIZHY | BAHWIZ
VxR LT BR AR > T D,

ASP-DAC (F, B fFHlE AR PR R EOERIZT TR Bl A — DB L0 E
EA =T DEFRHFETH S JEITA (2P Y RFIE EIA]) & EDSFair (2EF4AY K3 EDAT)
DIIED b & T 1995 I BHkR STz, %ﬁl%ﬂ@é JEITA 7% ASP-DAC O & 9 72 [EBR &0
TEITS>TWVDHDIE, RD X H B o TEAEA — T ONERA =N DERFHE R OB L E
FRGORE LTI 12DIIX, ~—T T+« /7’?;@ DR 7T Tl < KRB - mikEe - IRTH
BES DY AT I LSI @Wﬁmﬁr%@ﬁ;ﬁf"ﬁfﬁzZopx.zﬂj%#foz\%b%%.6 ZDTDHITIE.
B ORRGEHH B EEATIZ DWW T OFHRINEE LR AT O LER D H, —IROEBRESEAENT
Bife 22 ik, DREND XV X OEMHE LSRR RSN L TRIRDORGH ATl L O
At HEMEEMTIC DWW TOMRFRIEE, HIAHR 8 21T 5 T L3 ATREIC /2 %, ASP-DACIEZ D &
Y7 B E R - TR BT,
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ASP-DAC O 1 [HIH DKL 19954E8 H30 HNH 9 A 1 BIZT THEIEA v ED AT X
viar kv —7T, [FHROESEOERSS TH D IFIP (International Federation on Information




Processing) ® TC10 WG10.2 3 X X WG10.5 (ZJ& 9% CHDL & JL U VLSI & W 5 A FRD 2 D D[EFR
Kk L WHIBE O TR X 7=, 55 2 [B B I1X 1997 4F 1 A B X, ZLARREAE 1 A 1B
I T&E 72, ASP-DAC 2005 1% 10 [FIH OB TH D, Z O, 1999 FIZIFHME (HE) T, 2002
FIZIIANHr—L (0 R) TEAENBRMES N, 1999 FLUEIL, AART2 FMBAKE LS
EESACIEBRET 2o r—TFT— a3 U TEE SN TWD,

4 [E1D> ASP-DAC 2005 1%, Ly (FIE) T 200541 A 18 H22H 21 HE TO HE TR I,
2006 435 LTV 2007 A%, B (X7 4 afiR) CREESND TETH D,

3.3.3 ASP-DAC 2005 O#tZE

ASP-DAC 2005 O 23 1127, —fGHE & LTI, 32 BED B HRAR S A7z 692 fi 0
DOHNG 280 fREFAIR S .3 HHICDTZ> CAFID 6 DD T v 7 QHAMNLIZ4 T v 7).
350y a sy TERINE, 11D HDND K DT, 2004 4 & L7245 RO HEDHRKD
Frat s, A OBFRELS 291 M0 692 & KIBIZHIZ 722 L Th D,

Fo, RFELSIRGFOa T A M T, 281FDT WA U BEIRS L, FRFEOFER DK, R A
Z—RMMToN T, AEPIORAE LT, WERBROFAEN B O R4 J % T 5. PhD.
7 —T LRI (MOEBESE CIEIBESEREH ),

FFGREO X A MV EBEEER 21, FllEy v a v DX A M EF—TFAFEE3 T
H 27 BICBRESNIZARTF 2— ) 7 VOMEL R 4 1TRT, BRSNRILOTNE, £51
AT 2 ROFRIERITIL, NA M= N"—EHRZEINTZ, £2, T - 3T R MRS
LB G, K6 T Lo, BFT A L 2N RITNTRE SN,

F 7z, Sallelite Workshop & L T, The 3rd Asian University Workshop on Semiconductor Design (4t
JUNTH . 4 E4]) & Special workshop on compact modeling (ASP-DAC 2004 (Zft& 2 [EH) @
ZoDT—r v a vy TNERI L,
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e ASP-DAC 2004 ASP-DAC 2005
- 20041 H 27 0 (k) 200541 H 18 H (k)
~30 H (<) ~21 H (&)
P BT (AA) by (rE)
NV T7 g AR ER SRS Hotel Equatorial
iR i EDSF 2004 MR R (12 )
A SRR 291 692
Am SR IE (M) 2K 28 32
Regular 99 (14.3%)
L Short 86 (12.4%)
A SCERRER (BRIRER) 147 (50.5%)
Poster 95 (13.7%)
At 280 (40.5%)
¥—/—krT7 KL 2R 2 1 34
— R 35ty ar (147 ) 35y ar (185 #)
W F 2— TV |3y g
LS Gdhid 8wy av I RIVENR 3kviayv
(PR ETH ) B
FARFRR T ltyya»
FHA e aT AR ltyyayv ltyyayv
RAHK—HR— R 1y av 4y ay
PhD. 74— A — lEyvay
ARF2— U T |5 (&E 34, B 200 6 1F (&H 20k H 41

&2 HiFEE

RS A BV e
L. . . Zhenghua Jiang
The development of Integrated Circuit industry in China I
(PEANRZSHARER)
Rajeev Madhavan

Silicon Compilation: The answer to reducing IC development costs

(Magma Design Automation)

Design at the end of the Silicon Roadmap

Jan M. Rabaey
(UC Berkeley)
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Who is responsible for the design for

manufacturability?

C. K. Cheng, Stive Lin

Are we ready for system level synthesis?

Jason Cong, Tony Ma

EDA market in China

David Chen

TRT v R

Design for Manufacturability

Lei He, X Sharon Hu

Leakage Power: Trends, Analysis and Avoidance

Lei He, X Sharon Hu

Fa—HrUTL Designing Reliable Circuit in the Presence of )
Lei He, X Sharon Hu
Soft Errors
o CAD for Microarchitecture Designs
FRrRh T Hannah Honghua Yang

(REEHL 3 1)

R4 Tutorial DA A kL

N4 A ZA4 hv
1 4 H | T-1 C-Based Design
2 2 H T-2 power aware design for performance
3 e T-3 Automated Macromodeling Techniques for design of complex analog &
mixed-signal Integrated Systems
4 A T-4 IP:Protection in Semiconductor and VLSI design
5 *H T-5 Current Practices and Future Directions in high level design verification
6 ¥H | T-6 Chip-Package co-design
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“Speed and Voltage Selection for GALS Systems
Based on Voltage/Frequency Islands*

Koushik Niyogi, Diana Marculescu (Carnegie
Mellon University, USA)

“ The Polygonal Contraction Heuristic for

Rectilinear Steiner Tree Construction”

China)

(Tsinghua University,

Yin Wang, Xianlong Hong, Tong Jing, Yang Yang
China), Xiaodong Hu,

Guiying Yan (Chinese Academy of Sciences,

“Fast PLL Simulation Using Nonlinear VCO
Macromodels for Accurate Prediction of Jitter and

Cycle-Slipping due to Loop Non-idealities and

Supply Noise”

Xiaolue Lai, Yayun Wan, Jaijeet Roychowdhury
(University of Minnesota, USA)
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“A Bandwidth Efficient Subsampling-based Block
Matching Architecture for Motion Estimation”

Hao-Yun Chin, Chao-Chung Cheng, Yu-Kun
Lin,Tian-Sheuan Chang (Chiao Tung University)

“A Low-Power Video Segmentation LSI with
Boundary-Active-Only Architecture”

Takashi Morimoto, Osamu Kiriyama, Hidekazu

Adachi, Zhaomin Zhu, Tetsushi Koide, Hans

Jiirgen Mattausch (Hiroshima University)

334 RXOETRINRT

1997 57~ 5 2005 4E0D, ASP-DAC ~ D LA FGEL D s OHER %2 4 1 127”3, ASP-DAC 2002
134 > RO B 1 — )L Tl B S 472 VLSI Design 2002 ~DOEfaim L& G A TWDHT720, &
DRIZEOFEL Y bEREN L, K IR T LIS, 1999 4 (FHEBAME) DARE T Eefmmm s 4
ERIME D D, BADPLOEREL L Lo THRTEY, AELE LICHFHAE LD OFEE

EHLLTESELELETINWTHAS, £ 712,

Bl SNzim s oo 5 E G 2R T,

HARD B O BRI DOHERS & AR D

700
600
B Africa/Others
500
TLEE SO 400 OEurope
AR S 300 OAmerica

200 W ASP
100F " O Japan

0

1997 1998 1999 2000 2001 2002 2003 2004 2005
v
1 HugRIER XX IRTE
R7 BAILDOmMXERBLELERICEDHDIEE
F
‘ 1997 1998 1999 2000 2001 2002 2003 2004 2005
HiL I
HAR 42 29 24 42 36 46
N/A N/A N/A
(FE) (29%) | (18%) | (9%) | (18%) | (12%) | (6.6%)
EEXEN N/A N/A N/A 144 161 269 235 291 692

WRAZ . WFZE 57 BRI O Fa SCBEFR A ES X OBRIRGR U & 3% 8 127" 97, ASP-DAC 2005 TlE, ASP-DAC
2004 E[RIEEIC, WFZE0EF %2 11 FEEAIC 0 FE L Cim L OERE E G DIREE T o T2, 4 [lim LR




BNE D> T-08 1%, 58 6 DRT p—~< A« KU T UWERRE. 08 11 O& iRt =5,
B S O & T v T O L &R EHREER ETH D,

®8 I DRIIRFEH & FRINGH X

Sy I Bk 2005 AFERAREKL
‘04 |05 | Reg. | Short | Poster

1 System Level Design Methodology 42 | 65 10 8 8
2 Embedded and Real-Time Systems 22 | 37 6 4 6
3 Behavioral/Logic Synthesis and Optimization 29 | 66 9 6 11
4 Validation and Verification for Behavioral/Logic Design | 31 | 50 7 6 7
5 Optimization and Verification in Circuit and Chip 34 | 74 9 10 10
6 Performance Driven Physical Design 51 | 103 21 6 17
7 Test Technology and Design for Testability 19 | 46 8 4 8
8 Analog and RF Circuit Design 29 | 64 8 8 9
9 Design for Manufacturability (TCAD) 11 | 23 3 6 0
10 | Reconfigurable Systems 8 66 8 8 8
11 | Leading-Edge Design Experiments 15 | 98 10 20 11

& Ft 291 [ 692 | 99 86 95
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ASP-DAC ~DOHUIRI OB IMEB OB AKX 2 1T, £/, BRSO DBNMEDOHB AT 9 I
KT, PERTNLDOSIMEIL 168 4. BENLOBMNEIL 44 4, KENLSDOSINEIL 1384 T
B D,

700
600 W Europe
500 OAmerica
400F"
S mE OASP
300
200 W Japan
100 O Grand Total

0
1997 1998 1999 2000 2001 2002 2003 2004 2005
v

2 MRS INEDHRS




K9 BALNLDSMERELKIZHEDDHEE

1997 1998 1999 2000 2001 2002 2003 2004 2005

H A 357 416 32 383 39 | a | 253 316 55
) | (86%) | (79%) | (21%) | (76%) | (73%) (59%) | (61%) | (11%)

é.[\
EEXZN 416 524 156 507 520 623 429 515 516
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AIEL BRSO KIRITIE 2 72, FFIT 2004 4 & HOle U CRpisCEm s 2 728 & L i, REAR T (37
M = 209 W) . KE (97#F = 208#%) Th oD, KENSOEFDNRY O, KENZHE
LTWOHEROMIEE DEBKCTH D LHEN SN D, HARDD OFmCERIL. 38 fin b 46 fll
WX 7D, BRI EDLEIE L LTE, 12%05 6.6%IZIK N LT,

A [E D BT O ASP-DAC OBEIL, AARLUSN TORE L L CUEREHIES > TRWTHA I,
X OBBRE DS TIE, BAULEDOENZRLEES > TLY, 2, BINHEOENID OHF)
BAORTIEEARIZE D OO, BHNLOBRNMEOBME IO R TIE, AR EIZEIRH D L
SoTLW, AR ERE 2., 5 FEH%D 2010 51X, ASP-DAC (FHA L HEE TREI
BifeE X5 ATREME DS B,
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41 PDMWHRL#HE
411 FoFvFT-H—2II - 2RV 5 )L—T (OCTE-TG)
4111 EHEM

SoC F v 7 COHEE IO - T, BAOMERASZRBEIND, LNLBRBRLMLT L
HA T T TORE L DBIIIREICI > TV, T T OVEIRED EF X, Blfto EM
IR L BmEECEET S, £-F v S ETORBEDIZS X 13, 7 — NEBIEEE, BRI &
BIEICEE L, "R A IS, Jay I AFxa—DIEE0EX~0RkN5,

KL AT T N—T"TlL, Fv 7 ETOBGMRNZ YT 572012, 1TRS [OCTE-1] #&&(C
BEL 90nm 7 BEAT, NulFr—Y2GEARE Y I a2b—va w7 02 ERL, BEIXLD
TOHERERDHNRTA—=F (AEV 0Ty 7 OEMBLE, HRENEE, 707 7r70) &,
F v THNORKIBEZOBEMEZ T 5, L O DL, BREBBEIZRNT, v 7D
BEHOT 07 7 A VHE-> T, IREIREDLOE ORMERELZITMICHIT 50, 7u 7 771
X2 fEEt 2 BARAICIRE T 5,

T, ZOF v T EOREZEN, Fv T DONRT7 p—~< A (CLOCK SKEW, EM $#) ~ 10
Z B D E RN RN E1T 9,

HIT, REICKR U TR e IMEm 2 F5 2 V) — 7 B OZE#HZ v I a2 L—rva VET L
MAIAT Z & T, BHEFTED L D ITEET RENEMIT, IRET 5,

4112 BEOHRER
LSI 23H T 2B/ O KIZ ST, LSI OREITFHFTORNEHTI L 72> TE TV D, R
e~ r7n 7oty BT, O~ R A v NP EERREFHEEDO—D L fotofb\%é
%y7°0>iﬁﬁ?€:ﬁbffﬁﬁ“é OO oY EHSET5 2L B L < 2 [OCTE-33, OCTE-34],
WCEDEMEREGEZBIET 272005 E LT, BIZIZKRO LI R FEMERSH TV
[OCTE39\ OCTE-21, OCTE-22],
(1) 7%%?7??%@%’&5%%:Ebﬂﬁ%ﬁ5%%%ﬁ®ﬂ@éfmy7%E§ML
THET S, BEITEMEEEI 7oy 7 2HWAN, Fo 7 EORENEEIC ER LS
IHERHEE N7 0y 7 ICEEZ IV B2 5 (MREIZIK T3 2),
(2) B & EEEE ORI - 7y 7 EOREAESR L CREO EFIOG U CEREESCENE
JE e A T D

IO OXMEKITT — MEOEIZ 7280, a XA MRERD, £z, SOCIZBWTIE Ny
r—IICEID S THI R MPEIRSND Z ERZ N2, SOC HFHIBWTEIEE 725 0 L
IMERMD D Z EIFIEFICEETH D, L, SOCZXGE LT, RENMBEE L0, F
TREDRBN EORRE T 2 )& ERMITRD I CERITIZ L A E R4S T2 5700,

DI CHETT 2 N ICBEET BT OMFEE LTI, RO LI R ONETF LS, ik
[OCTE-23] Tix, T< BB E ©7 OfERIC Kk L CQRE DA 2 EfEICRO TS, “ U
o VIR B O A E L T — BRI X 0 ATy T OIRE S B IR B T




525, CER[OCTE27JIC e ST W 5, IREE/r A0 O @G RIS 298 & L Tid, SCHR
[OCTE-28, OCTE-17, OCTE-37] %% 255 Z Lk s, v 7 LORESMEZZE L, i
FESAR DAL Z XD LA T o Mgkt FiE E L Tix, [OCTE-29, OCTE-30] Bd 5, Zibhid
force-directed placement F:¥£ [OCTE-31] TZD%@ DL LTREZTS DO TH D,

4113 HEEOHRRE
WEEEORRZ 3. DUNICEHT 5, BREEX, Fy7o7rm 77 A VEFEELT, ¥Ia
L—3 3 VBT ) O DBREIER AT 121,
1) FyT7OWKT vy 7ICKHKFEN FRCHEEENORLRSL, A€V, v¥y 7 10 TH
FL, TOBEENRED LT, &KRE - RKIREEICEET D0,
2) LREOEMBEEBEIOuY YT ay s ONERE S EETDLINEMRIT L, FTRIZZE O
RrF s,

DEal—iaviEROEME

s SHEBEH—TEOIIL T, ARYEBEOZIEOEM
ISREEAT, FIENSEH
o NEBIZEZORDOIHOEERE AN ESFTSH

s ODYIORFYTORRIYELEAICEFTEHEL.
BEE AT, AEmd 3
- FUTRBIZIFEASHBMTHD

s ODYOZEREIL. BEAUEAMABEHTHIL
TREEAT  FHRMTED
« TAVIREIE, HEEBEN S EFIEETS

OCTE-2 YIzal—Ya iEROERE
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SPICE#{#o1-3 22l —3ay
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- /Rz;
Package/ - Rl ¢, » SO
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Active Iayer e |- Ry > UTige
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Package
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OCTE-3 Sal—Y3vETI

4.1.1.3.1 BETIL

KIEHT TIEEA BRONRN Y =DV 2B HEO/NEEIZEI L, 2 b 2 AICERETCHse s
52 LI XV BOIEH A T U LT D, &/ MR EMRPT L BVR BN 5725 3 otk TRDT,
INEIE A~ DAY EN DR F % X OCTE-3 (2739, ZDRTiX, BGA Xy 7 —VICHIEENTWD E A
x, y HAZENZEN6 Bl z HIZ 8 BEILTWbH, XA U a v Hikfg, 7314 A&,
BLOERBEMEN SRS L L, SBEBED BT Sy r— VB 2 UTERR — LD
T5, £, YV I EREO TAEBIESENS 258y r—VRBIZEVE Y RS LT,
I EEOR—VE LR FEO/ Sy 7 — P REOM 55 JE IR & OB EITH LEL., Fv
TEBIONy = OMlEITWEE T 5, LSI OKRKEE (x, y A % 10 mm O, ES %K)
500pm (¥A) +400 um (NRNyFr—) L35, BAREERLEE ITRS @90 nm / — KD
BiEz5E L35 11) . mEET x. y FRZEnEn 16 5% z Hmc 9 pEle L, <y
rr—vFim (MOCTE-3 (a) O ke Fi) %, 25 CICEET D, EMEE LT Cu, B
B P X OB R o#sigsr kel IMD,  ILD) & LT Si02 Z{ET 5, BEIZIE Cu, Si0, @
BURPURREARAAME A RO, 2 2 CIRRERAFME 2 B4 UEIR O Tl 3%, e LTHY
% LSI DJEMER & | @ DOBRFEZ £ 1 12”7, epoxy 1Z/3y 7 —Y OMEFTH DA * U HiE
%, subl~sub4 & subs D5 IV 3 HRAERT, VU a BRI ORE & il L CTELN
KEWTZ®H, subl~subd D4 JEIZHEIL TWD, FEROREEFHIZITT A ABMER I TV D
TORBIR L 7o TRY, EHBUWMENMIOE L IZR D B2 LN 2 LD, FEREREZM
SL7ZJE subs & LTCW5, ECAE & ILD 13EEE LD T wirel & wire2 O 2 BIZoEIT 5, &
NENOREIX, x. y HAOEF?2 B L ILD 4 O 8 BIZ oW THIEIC MK - REZFH
L. HA, WHOHEHZZE L TELDTND, wire2 O EIZiE, Sy r—UBRER—10 D
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LR E TOREMDOFMET L
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OTICTT
| j??. 1
[ el '"J&If&
| 7 | =
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7
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(a) (b)

OCTE-4 E#RE CORUERMEMETIL

BKHUIE S & 7 DECRE O BRI A £ LD S Mt E U CHET D, B2 1EX OCTE-4
(@) OX572EMICKI LTI, (b) WO T LI ICHEPUEEZE XTI ~_E X 217> T P1-P2 [
DEREZFHE T2, ZoBICE, SBESOBURFN/ NS WEN D, BURSEKZ B85
FHEEZBE LTS (R4  FH—fkOy Fm, BLOz FHTk L THREBROFR 2175
P2 kD 5, AR RITEGBAR & BREIEOBEEORIII LR D 5,

B -BED/NTA—54]

PRy — S (BMER) A\ Ty TR EERE
Fo7 DBERERITmsOA—5 —

Layer | Z-thickness Rx Ry Rz Cp
() (KW) | (KW) (KW) (J/K)
Epoxy 200 2.7e4 2.7e4 2.7e3 9.81e-5
Subl1-4 | 125 each 63.5 63.5 2.54 8.00e-5
Active 2 9.0e3 9.0e3 0.037 1.56e-6
Wire1-2 | 3.1 each 7.8e3 7.8e3 0.93 5.39e-6
Bump 200 5.0e4 5.0e4 1.0e3 1.69e-5
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4 J& (subl~subd) \ZHEIT 25V 2 HfE OEBRHT & BV B, R TRl 4 0m >
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g U CEMREIA R E WD, Ty T OREZRD 5 FHRKN T & 70D, AFITHEELT LNy
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X OCTE-6 RESHD AT SHREKEFMH

41132  [EIRR#EIKREN

RIEDO LS TEAEY 2 BEHT LA™ H D, ATV vy 7 TIXHEEENNRIR D7
W, AFVOLEICLVIRESRN R D EHZ2 b5, £ T U0 #HkEZRS Fv 7 EIZAE
UNEDLEIGE AT HEELaM L LTERL, BRESMEGZ LW EBEMRTH, ITRS T
X, SoC d AU HA A 2003 FITH 75%. 2012 FFI2IFH 93% TS D ETHIL TV D 11),
BRI ER E L CAEY SERIIEMERIZS 22, EEICETy 7oIcHICE Y A€V 5F
RIIRELFEESLEZOND, LTI TIITIHATY SERLEEARICEREL 52 535
A—H LEZT, 20~80%IC LS5,

AEY OBENEEOMEE oM ZEL, HEARICESET oM —ELTDH, ZZTIEAEY
DEHNEFICROT, BV E2ETa Yy 7 OFEHE LTE T 5,

Yy 2% 1 EETICEDPESES C MELITL MoOME, oM=025 (Wmm?) &L, A€V
HAFE oM 1FIE 20~80 % OFIFH TE{L I DREO T v T NIRE DR KIE & i/ ME, FoRIRE =
(= KM - F/ME) %K OCTE-6 [Z- 3, AFVDOEHAENKELL vy 7 OEFRINNEL
RAHIFETFy THNORKIEE, BIOREENENT 5, TobbT v 7OMRIEEE N —ET
HoTHTF v TORESHIIRRDGEND D, FHIATYDOBEBNE—E LT LD, AEVH




BRI L TAERYENIPBBICHNT 5, Z0mom Yy 7ICBIT52EBNEEIIAT)DOLER
RIKLELLHERT S, TOME, oy TSN R KIBENEMT S —F, A€V T
B SN D5/ NEENED L CEEEITEMICRKE LS 20, BEZEIIKN TS CLliot,
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Constant memory power density scenario, o M=0.25 Wfumz,

Memory occupancy: 82%
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CH, L BOEEZHERE LT, oYy B /hSnray 72555 rRE/R R T IRE Ak
NS THEDOT 8y ZEEICOWTREFTT S

B OCTE-6 Ti%, AEV HEARLENORTEICE S THIC L MELE OIRE AN C AELE I %F
LTREN, FTF v 7HTORKNRED, L@E%ﬁ%w L BEE CIXHEEIORE
Ty I NTF Y TOMIZENND, Ty T OMIRITEIEFE DN S AR5 1R OBREL & HEVREE & L
Tﬁﬁpﬁzﬁwkbmﬁuﬂﬁéﬁﬁﬁ¢éwo:@k@\?y7®%ﬁﬁﬁ&ﬁéfny7
ERETDHEIBENERTLIEEZOND, ATV HEHEE 0% FHIBIT 5T v TNOIRE i
%X OCTE-8 |Z/~”7,

WIZ, AED HEREZLK 80 % ICEHE L CZORESCHE 207 a7 77 U NEER L TWY
SBRZGRENAANED X HIZEILT 50 %[X OCTE-9 (Z/RT 3 DD/H — 2O THobrd 5,
WTFNOANZ—TH VO BIIZT v 7 OREIEICEET D,

NHE—v (a-1) PHIREEELTRrY Yy 721 Tyl L TTFy7OMICELS, HEEHET
vy R ERSTZEE, v Yy VLB ERARRT ATy TRRE T K
TOBHET 2,

RE—r (a2)  (a-) WXV T uy s BHRICBE LICREZYHRE LS T5, Yy 74
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WBESTIE e & OFREIE N T A — X O RIS VIREICKBITE . TNENDMNL LIz 5Hi%k b o
EEZLND,

ZHETIT, BBEE NT7 A —Z ORES VEEICET 278130 < D2l ST E 7208,
FH I TS LPE Y — /LT DWW T 2 O FIEICER T 2 22 BB L7sim T <
WMHAEERK A BB L CRBEEL S E2Eim T2 2 EEREETH -7, T2 T, Forid, BfE
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0.35 u m FRLARE DG 7" 1 & 21270 5 & 2 KR OEMAEIE T A — 2 2285450 L 3 SRR
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Extract interconnect based on IPL
Y

1 Net-by-net architecture
extracts one net at a time
— patented algorithm
For each net
1 isolate its geometry
2 create dynamic tunnel
3 containing neighbor nets
3 decompose each region into
¢ | primitives
4 look up primitives in IPL
4 + 5 combine primitive
information to create
electrical model

6 build network and reduce it
G 333333333 $333283

é&\ for output
i

33 EREEER) EEE X RS

1

N\

L

Using pre-compute library of 3D primitives
@ exhaustive set of 3D primitives characterized using 3D field-solvers
@ all nets can be decomposed into these primitives
@ no accuracy loss due to curve-fitting

Library ‘
SIPPs » e | IPL

Ve L 4

Field solver
& —

&

z; 7

ICM-1 IPL (Interconnect Primitive Library) A= LPE
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AT EREM)

X ICM-5 EIERZESDH
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220 r

200 -
180
160
140 |-
& 120 WERER |
# 100 [ OIERAH |
80
60
40 -
20
; o b
-20 -16 -12 -08 04 00 04 08 12 16 20
HxERE%)
ICM-6 HMBERENH
5.00
4.00 1
3.00 8 x2
2.00 x x3 |-
< 1.00 ° x4
K
Ji 0.00
7E —1.00
~2.00
~3.00
~4.00
~5.00
0 200 400 600 800
1B SERFfE(ps)

ICM-7 BIERENH
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1400 -
1200 -
1000 -

&/ 800 -
1 WERER

600 OERS
400

200 - Ii:[
0 = B -

PG LIC AR SR SN S S
/Q) b /b‘. /(b b /('1/. /\ b /0 b 0 3 A ("/. (b b

22 (Vpeak) (Normarized by Vdd)

K ICM-8 40X +—9 /A XEFRENT

1400 -
1200 -

1000 r

™ 800 ¢ WRERER
600 - OIERS

400 -

E82(Cc) (Farad)

ICM-9 Hhvy TV IBRERED

(2) 3D RXF—
X ICM-10, 11 {2, 3D ¥ — Ml CARONIZREESAT D7 T 7 &7, X ICM-10 (33
SERFES VREZED A, K ICM-11 137 0 A b — 2 BERFE Y BEOHHTH 5,
3D N —F BT OBERERZ T 3 ot L e o T 0 | BRI GHELAR O B T 1172
FTh<L BATE HIMOBERFMIOENTREZER L2508, MRESMAERIT 2D ~"F— &
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[ C < IEMOA IV AMIZ R > TR Y . ARZ—0Zx L THEREHLIN DK E 72
RRAEFRIZEE L CEL T, BEASMICERT 2RBEICOLRFEDRY BN ERbnd,
VEAERFR RSV 951X 30=4.74%. /A4 RETFRBVEAEIZ30=1.50%& 72 -7,

B, VA= ) A REBERBEVBESAD 30 N 2DITHTHI LTS, 20
HHE LTI ETORMELZE ETFICHIBLEZ 210X, BEEEICH T 5 PATEARFZA
BEHEOFIE LTINS K lpole 2 & & AT MMA BIEZ RO DB 0 LT mo5ER
FURRENBERM SN Z EBRFET LN,

— 7. PEREREE RS D BEFEIE 2D NZ — U THATHIIN L TV A, ZAUEAE BT SRR
& BB E N BT D ORREICER T 5, M ICM-12 2R E 91, EHEME THE
Bt & O ORERZEIL, HEHEMEP TETHHIF LT 5, Tk, EBENT & LPE
O CHMR A TSGR —B L TV D72 RISV ERRENEM SN D2 Th
HEBEZOND, TNEMHTH720IZ, ICM-13 |Z/R TR/ N Z — 2%t L, BT D
BECRR R OB EMFZE A RO T2, AN — 2Tk, FHERE ERT D FERBRICH L, &
RENTH — ROBERR A BLE T 5, BRERMRZ E O, FRERIT3I A, S&, 7KDY
T— gk Ui, FEBREIRZ K ICM-14 1277,

X ICM-14 2> 5, aFlixt8 D LPE Y — L Gl FEEURDS 5 KD/ — Tk LIFE A CFR
ZEELTELT, ZONF—UNIPL ILHFET LD EEZ2 O D, £72, M ICM-BM2 DR
FRSE =X TN LD 2L T LARICEE SN TS 72D, +HROFRZEEZ AT T
=2 Embnb,

(2, B HERESEREISIVIZE, BBESEI SN D 2 LRSI,
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40
B ERER
30 - OERS M
=
X
20 |
10
0 ILh i NE NN ﬂn4
ARSI RPN NN I SR A
X ERE (%)
ICM-10 EEBELRESf
100
80
i BEEER
o 60 OERN %
I
40
20 |
RSN 1] .

222 (Vpeak) (Normarized by Vdd)

ICM-11 7 0R b—9 BEEBRERESDT
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15%

2

T ER S HRE T
e SL

|
a
a2

€
A
| o
b ol
n
N~

~

ACHR B
ICM-12 FEE#HRE TRRREOHOBTERE

ICM-13  EBREDERBBHEFTMEA/ 2 —>
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30%

—— TAREITEAR
0% --- -52K3F-f'_rEEﬁ ]
— - - 3ARFITEAR
e
W 10% T
Inllu /
£ T [l T
& o PP T PY P TE PE PE P P I
ﬁ 0p 1.0 2.0 3.0 4.0
& —10%
~20% T ———
-30%

ER-75 B ECHRAA BERE(1 m)

ICM-14  FREDERERKTF M@ IER

4133 CMPAI—AR D74 )LEEREHMBEETIVEEE

HETRICBWT, ZEER e 20K EZ FHIZT 572912, CMP (chemical-mechanical
polishing ) ALEEAMTHOILD [ICM-1]-[ICM-3] . Z DOHFEEIZISN T, BURRO 2 Z VR EE & ek o
MBEDOENILY, RE—RAZNVGMEEREEZE L T5, FHEEZm EESE57e0lc, —
FRACEAR D 72 WEIICIZZ R — « AX L« T4 VEFAT D, ZOFI— -« 7 4 VIIWEELGHC
BIFDLZA I IEEICKE EEZ KITT [ICM-4]-[ICM-8],

X TAIVZ R DAL T VT A R RSO EEEBE L7 4 ) v T HR R
ZENTWD [ICM9]-[ICM-13] ., £7-4 3 — -7 4 V&2 E[E LI-ERA R 5L, 3D 7L -
Vlalb—va Al [ICM-14] | ¥ X — « 7 4 VE SRR OSMENFERICLD
FiE [ICM-6] | Mo BIEAERIIC & 2 HIE[ICM-TIE RN R RZ ST D, 7V 3D 12X D 1A,
B T & 2 AMLERREE ME R 72 72 SEBR D VLST IR Y v — 2 (UERf L EH AT V)
OB CHEAT S Z LITE# L,

S TN R & BEAERIC L DRI S 2 — - T 4 VBRI 5 O TE%LL EOREENE
CAHEaNRHDH [ICM-5][ICM-7], ¥ I — -+ 7 4/ « N2 — 3N OPER SN TV S [ICM6].
[ICM-7], [ICM-10], [ICM-13] ([ ICM-15), iE4, EHMAEEZE—IZRD &V S FE [ICM-8]
T RICEASNTND 7 b« R —3E (XY Fl) DHREZE I — « A X VBRITIE
Tz L . XY FEWZ—EIZy 7 FLIZEETH D [ICM-6]. [ICM-7],

ARKUAR—=FTlE, EENSREXI— AZNVERIZERFEE L, TOXI— - A X )V%E XY
HINZHE—12v 7 b LT — iy R — o a5 L35,

JEM A 2 — « 7 4 TEMB BICE 2 D ENRKEVHENEL 2 — - 7 4 VOB
INEW [ICM-8], £ ZCTAENE, BNK 2 — « 7 4 V& & £ RO BRI 2 7R &35,
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EEEN B .E Il --I

ICM-15 A =2— - JqJL-/N3—2DN\N)I—2 3>

4.1.3.3.1 CMP #=— X4 ’5!)1«7 1V EEREHEETIL

CMP # X —DEMFERREICE 2 D EEET MET HFIEE, KICM-16 12737 3@ OF
BRI EnS, K ICM-17 12, 260 9 HLERRF/EROFE LR 2 E LT 5 FIEIC OV TRE
SINTWDL7r—K%Z5-T [ICM-15] [ICM-16],

A[ENZ LPE Y — VEHl OB R, 26D 9 H LPE Y —ANAT 54 I — %2 RELICERT
AT T VEREIT ) FIEIZOWT, ZORBEOFMAEIT - 7=,

« CMP&'= :E7_:U/7\$I£

ETVTFE B *
EoiRRl/ BRI EELER HEEDLPE(ERT]
BE—RELI-BESA4TD) [IBT—RE(EFE
A ZI—/\NFI— A U s WAN

S RBLE-BRESATSYIFEEFE

o] O)°g -

ICM-16 CMP #=—ET Y VI Fi&
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Interconnect technology Dummy generation rule

W ==

e s |:|

— i —

e =

— ama !
Y

Select layer combination M, M] and M,

o

Y
Calculate capacitance of 3D structure containi
metal-fillers with splitting line widths & spa

\
Determine effective permittivity of high-k diele
with 2D modeled structure
I
Effective permuttivity of high-k dielectric
replacing off-plane metal-fills

+ |

Calculate capacitance of 3D structure containin
on-plane metal-fillers %
Y

Determine side-wall thickness(ts) of conformal
dielectric with original permittivity %
sy

Next layer? j h_-

Effective interconnect geometry

Yes

S-ICE (Pre-layout modeling), Post-layout parasitic extraction

ICM-17 B4R BRIDFERELET HFE

41332 CMPAI—AAILT74 )LEEREMHEETILEHE

¥ ICM-18 12, §Hlio 7 o —XZRd, /2, KICM-19 2, 7 A b7 — k%R,
PG HORR D 7= I COFMM & 2 o 7o 7z, AENTBFEMN R L I —FlE - A XE2BELI=T —
ANy =gl Ui, AFNVT 4V EEamd D L CHEREREEIC OV T,
6%~69%Z MdHE L T\ %,
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. RUFI—H 70—

GDS{ERK
LA Yl

A7V Tk

P
a7y AL

GDS2

GDS2DEFZ GRD= > /3A /L

*] Taurus Layoutds & U'RaphaelldSynopsys™
PUETT

*2 DEF: Design Exchange Format
(OpenOrg/Cadence™)

*3 IPL: Interconnect Process Library

ICM-18 ANy Fv—4 70—

ARG R 2 X ICM-22, ICM-23 (2" ¥, X X —% R L7 &ET A 77 U ZH /- LPE OFEE
X, LFO LS ITHRIETE 5,

O KBIERE I—7 4 M L CEERE GRS 1%AR0)

@ TFTBHEILI—7 0 LTTEERKE W (SR OREE I3 L TR ZEF4-12%)
F£7-. T Raphael THEAELIFEMEZ D LIZ, X I—T 4 VDA 3T NEiliL, f
REMICM-24 17T, FHEFER LV ¥ I —T7 4 VEBE LRWIGE | B EMHAZEITRR-23%
(@sStitch_3 1), #F IR T H FIE5%RREDOFRE L 2 | ARBY I —F 7 V3K I —iIALZ Bl
HRAMETHD Z ENHBA LTz, S50, X —ZEE L7 Z — VA LOEN D, BTIR
X0 FEETFOTIEE NNTI%EENPRKE N LB, BIERE I —7 4 V2V, (KL
I —F 7V LPE #1479 MlAENKEE-TAT-U Y —ADNRT U ZAD L WFEETH D LW 2 D, fiE-> T,
I =T 4 VMBROBEICENTUL, RIS EEMINNS L, DOBEO LWMERES 5720
2, FTEOX I —FE L MG RO 7T 72 R ET D 2 L 2 RET 5,
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o TAMT—5{14%

1. @t
LEEEEE
Intermediate | M3-6 0.16 0.16 ILD 3.5
ITRS2000Update 100nm=~’O+ X 184 IMD 2.1
—e Passivati 4.0
2. U77l/7/7\‘y—)l/7'—’5¢1:|:$§ assivation

Array-1 | #®&FA+25Uv9F

Array-2 | #®&FA>JUvEF | M3/M4/M5 1/3/5 1/2/3
Stitch TFRIEF

ICM-19 TRETFT—24EH# (FOEX A AZILT 4L A4 X)

o TARAMT—R4HkR

Cross Section Array-1 Array-2 Stitch
Harget
L lowmmy] [ ]

Dummy Density

[ fElum] |Eibmlum]] ZE w0
1 25% Density(%)
11%
6%
56%
36%
25%
69%
51%
39%

| 60-70
W 50-60
W 40-50
| 30-40
m20-30
0 10-20
0o0-10

[$111S,1 (4] [OV] (o) [4V) Eoy Bt
WIN = |WIN =W IN | —

ICM-20 TR MT—REH (AFJILT 1 ILEETT)
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« TAMT—434Hk

E A

— LT —3 4k

N(=38)

”‘ J

ICM-21

)7L RARGDSIF—4hn4—7 vk
REBEU T —MRRERLAI—D0
IWEHIBRLTE—T b T— 3%/ 5

F=—4EEIILPES /4TS PL)IZTIR
BHAI—DJAILEREEITD
REF=—D4IILREIIFT—D1ILDIE
LREIBRE/NSA—RELTEERT S

TRAMT—24% (RVFI—UFH)

—— - .
. &1 LPE/Raphael &= LLER
| 1 = X
type size space| Solver3D LPE Error
wo/ dummy 3.26E-15 — — _
array 11 | 348E15 | 335615 | —30% CMP# S—E R AR MHET LT
array 1.2 .33E-15 .30E-15 -0.8%
array 1.3 31E-15 .28E-15 -0.8% 450E-15
array 3 1 57E-15 47E-15 -2.7%
array 3 36E— 40E- 1.2% 4.30E-15 H —— Raphael3D
array 3 31E- .35E- 1.0% —8— |PE(Virtual Dummy)
array 5_ .64E- .62E- —0.6% 410E-15 F
array 5 .38E- 46E- 2.4%
array 5_ 31E-15 42E-15 3.3% 3.90E-15 F
average(array) | 3.41E-15 | 3.40E-15 -0.1%
array2 1.1 3.36E-15 3.35E-15 -0.5% 3.70E-15 -
array 31E-15 | 3.30E-156 | —0.4% T . A A / A
array2_ .30E-15 .28E-15 —0.8% 5 350E-15 — .\.\ .\.
array. 42E-15 47E-15 1.4% ] W \:% '\.\/\l\/
array2 . A41E-15 .40E-15 —0.3% &) 3.30E-15 fgm
array2 . 40E-15 .35E-15 -1.7% .
array2 5_ 55E-15 | 3.62E-15 | 2.1% 3.10E-15 Array-2 Stitch
array2 5 .53E-15 46E-15 —1.8% %Err=—12.4%
array2 5 53E-15 | 3.42E-15 | —3.2% 2.90E-15 | %Err=-0.6% ==
average(array2)| 3.42E- 40E- -0.6%
stitch .88E— JE5ES —13.8% 2.70E-15
stitch_1_: .63E- .30E- -9.2%
stitch_1_: BilE= .28E— -8.2 2.50E-15 —
i g, & = ':72_ _18'5‘ BN O O SN O N 0 @ N O @ 9D o)
s::c:” e ‘2@ 13452'6_ RN RR R bbb PR el gl duidh
stitcl .66E— JE5ES =
Stiohs 1T 426615 | gere-15 | 1o0x e EECEEECEEETe e T aitiis
stitch 4.00E- 46E— —13.3% € S S 38888 8s FEREY Y
stitch_5 . 3.84E— L42E— —11.0%
average(stitch) | 3.90E— .40E— —12.4% Dummy Type

ICM-22 ANUFI—U#R (BXRE)
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- -
o FE%E SR (LPE+E > 5
A L=
type size space| Solver3D LPE Error
wo/ dumm .26E-15 — — _
array 1 48E15 | B35E-15 | -3 CMP5 =—&EARMHERZ (LPEX{Raphael3D)
array 1 .33E-15 .30E-15 —0.
array_1_. .31E-15 .28E-15 —0. 10.0%
array 3_ 57E-15 47E-15 =2.7%
array 3 | .36E-15 40E-15 1.2% N
P YT NS 50% IR 3
array 5_ W = d = -0. - = o~ B s H
array 52 3.38E-15 | 3.46E-15 2.4% 585 2235 5&s-8_.° Stitch
array 53 | 3.31E-15 | 342615 | _3.3% = ST Enu P or PRAS %Err=—12.4%
y 5 : . .34 ) ,?§/' ? TTPIAT AL < rr -
average(array) 41E-15 40E-15 —0.1% & 00% = clu - [ | g
array? 1_ E-15 | 3.35E-15 | —0.5% N qf_\/ N
array2 1. .31E-15 .30E-15 —0.4% [a) !
array2 1. .30E-15 .28E-15 —0.8% E -5.0% \ = § ﬁ
array2 3_ 42E-15 47E-15 1.4% | \ : & G S
array2 3 41E-15 .40E-15 —0.3% L | -|/- " o —]
array2 33 | 340E-15 | 3.35E-15 | —1.7% 3 o0 Erl e ST
array2 51 | 355E-15 | 3.62E-15 2.1% v /| J 82
array2 5 2 53E 46E— -1 5 I/ \ 7 \e !
array2 5 3 I 42E— =3, 5 C =\
average(array2)| 3.4 40E— -0, & -15.0% \:g'/
stitch 11 ] = —13.8% T/
stitch_ 1.2 .6 .30E— —9.2% Ll
stitch 1.3 3.57E-15 3.28E-15 —8.2% -20.0% —
stitch 3 1 | 4.26E-15 | 3.47E-15 | —18.5% o |
stitch 32 | 3.06E-15 | 3.40E—15 | -14.2% 3332999% T | I v e
stitch 3 3 3.66E-15 | 3.35E-15 —-8.5% Q IS 5§ 5§ 55555 5
stitch_5_1 4.26E-15 | 3.62E-15 | _—15.0% g;g;gggg;%%%?i%%%%ﬁéééééééé
stitch 5 2 4.00E-15 | 3.46E-15 | —13.3% LI T N B I
stitch53 | 384E—15 | 342E—15 | —11.0% Durnmy Type
average(stitch) | 3.90E-15 | 3.40E-15 —12.4%
S o =
B ICM-23 RUFI—V#R (FExBRE)
— » (¢}
e =i =+ e }[/"N_E’fs JA I\
A P =—/ 21 S
type_size_space| w/ dummy |wo/ dummy Error
array 1_ 4BE-15 E15 | o4 CMPHS—ERARHIHIRE (FS—FLHEFY)
array 1 .33E-15 E-15 -2.1
array_1_. .31E-15 .26E-15 -1.4 10.0%
array 3 1 3.57E-15 3.26E-15 —8.6%
array 3 2 3.36E-15 3.26E-15 —3.0% 5.0%
array 3 3 3.31E-15 3.26E-15 —1.6% > - = = =
array 5 64E—15 | 326E-15 | —105% £ £% 8 SRS Stitch
array 5. 38E-15 | 3.26E-15 —3.7% 3 00% NTZT ETsT T s88 -
array 5_ 31E-15 | 3.26E-15 —1.4% 3 o "'/- ] Ir’ R %Err=—16.0%
average(array) | 3.41E-15 | 3.26E-15 -4.3% ~ _5.0% :‘/ \\?;_ [\ =) L N
array2 1 1 3.26E-15 =3.1% > \‘“f’/ \s/ !
array. 6E-15 -1.7 E Ve \;T/ o
array2 1. E-15 -1.4 3 —10.0% o -
array2 3 E-15 -4.8 \; ?
array2 3 . =15 =AY I
array?2 3 E-15 -4. E‘ 15.0%
array2 5_ .26E-15 —8. €
array2 5 2 3.26E-15 —7.6% 3 -200%
array2 5 3 3.26E-15 —7.6% g
average(array2) 6E— -4.8% = _o5.0%
stitch 11 = ~16.0% noe
stitch 1.2 .26E— -10.3% e
stitch 13 326E-15 | -8.7% & -30.0% |
stitch_3_1 3.26E—15 | —23.5% | A | U
stitch 3 2 3.26E-15 | —17.8% —% < % i %} 191010 = — = 3 ) 10 10y 10 [ =) =] o) 03 3 10] 1) 1]
en == ~10.8% z z T T AIR N o adaallk <o
i EAEE CEEECEECC[EYrEereeaeazaszzss
stitch 6E— —18.5% 5855558 oo 2 2
stitch .8 .26E— -15.1% Dummy Type
average(stitch) | 3.90E-15 | 3.26E-15 —16.0%

ICM-24 AX—DJ 4 )HEEOAELK
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4134  CuBCiRETE DB/ \F — KRFHHRAE
4.1.3.41 Cu EC#RErmE

Cu B 7 11 & 2 DRI, kiR LICESREZ R L, BAEDI 2 AR & L7e Y T A 20
JEFC RS . A > FEIZIDERR E 72D Cu ZHDIAL - HERE, T OB (X7 V) LHtE
Xy RZ 72 CMP (Chemical Mechanical Polishing) “EHAVALERIZ X v SEHH 72 Bl E 2 TRk T 5
F~vv (BiR) 7akAThs (KICM-25),

CVD-Si0uk

SiLKiRER

| Pl & UBREEN o RETEEHIL .
BITEITVWENS., T NEHRE

B e

.
1 F

YT (Ta) HR

CMP4LER

ICM-25 Cu#4<v>>r7a+X
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CMP VA bZH WAL X~ 7 rtE XA ThHA, FEEIZITATZ U O Cu, #EEZENITKE
TOMEEIG O GEIREL) OV, BROHHE Yy ROEERBREOHERIZLY, T4 v )
Ta—Ya Vil BEENELIHSEMES (KICM-25), /-, A v X2 LD Cu OHERERHZ AT
BEAZEL, 2 CMP LR THH SN WA b ERZERDER & 72 5,

4.1.3.4.2 >slb—>a>%?»

Al U 7c Be 72278 D303, RICHMOBPIRICEET 2, £D7-H, LPE RICYEBIREZET
/M’lﬁ L’C%F@@"éi{ﬁi))fm éﬂ’(b\éih FNHDOYI 2 — g ETIVZLLTFICRT 2 ff
HIC KA TE D,

(1) EYRET IV

BJ ICM-26 ITRT L 91T, AvFBE 2u—T9 /7 4 vy v VT EE2RGIE. BRER
FBEOEFAE LTET /ML, TEGREICE Y X+ U 7 L—va U 5 FEMERS LT
% [ICM-17],

Infarconnect w2 W interconnect
J to be modeled B g
% Hj' v A 3
/ L\ E B v‘i dwe
: X =~ :
Fig.4 Reading HEHE B HH tr 6:
Deff from layout. R . e, & o (=tan(8)}
Model . . .
Parameters Unit Variable Meaning
" ol — 5%, w0 H
prow - W S) VY for rosistance dtc: AyFBE. IR—2a3> TayIVy
dwe pm W, (S) AW for capacitance dtr-dtc, dwr-dwc:/X\)7AZJLE,
dtr um W, 5, Deff AT for resisiance — o
- 6 :T—/\B

dtc wm W, 5, Deff AT for capacitance

o - w slope of edge

P ms um | Constant or W resistivity

Parameters | Unit Meaning

W um Width of target interconnect

S um Spacing of target interconnect

w2 pm | Width of neighboring interconnect

52 pm | Spacing of neighboring interconnect

X .

Y pm Pattern size

ICM-26 [EIERETIL

ZOFEIZHOWTIE, LPE Y — AN YEET L2 b b, ERNEREE OHRMEZ A L
TWIUERERD 7 0 —2 B2 D 2 E N VORRETH D, —J7, BLHRIE. ERNEORRE N
BAYFE®E mu—Tay /Ty vy T EETPT AEERE TEG OWikE /&l
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DA 5RD D FIETEEN TRV, EHIC, FxDOKRE SO YA FURNIZRIT 5 BURE
Z 1 D ERNEEICHERT D 2 LIRS 5T MEAEN R FET D, T2 T 4
- OSICERFBX, kT4 708AIal—va BT NLEDORKEITST-,
2) FrEARYIalL—i g EFTL

WHEE S > ROIGHIGEE % FFT 2 VW TR a2y 2 a b—ya VREMER ST
% (K ICM-27, SCHER[ICM-18], [ICM-19]. [ICM-20]), #fH T, MiZFIEICIT, A v F T
FOvIalb—yvaryBEEnTtnsd (K ICM-28), ZOFEF I VYRR T 7 a—FT
HDHT-H, TEG ZHW=F v U T L— a3 T 2E MRS, — 5, BTl LPE
Y — VDI T EBEEIC T B O~ N v 7 R ERD LT, B~ N v 7 A% A
N9 DHREE © 572 LPE Y — AR E 2 51E0, BB Lic~ MY v 7 AZERLTE
SWERDHD, - T, ZITHEHREIFRETMZXHTHY 77 L AL LTRET VAR
S5,
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HE® - BREEH]
- I 1 . O um

v Tu W[ Tdown, O.8um
1BAZILE— v 1.0um
INVRDERS I DIEE
W &R
MERELIE N TLAC DR
Ahi = A.At [E/1{hi—
FFT-1 (FFT(h) -FFT(1)) }4P0]" /o1

CMP-Designer-Cukl M 4512

1. JEDCOGETILIZEACu-CMPDEREEE
2. BREETIVICEALELTOER G
s RS FL, AVFEHITH IS AT HE
RIEAYFTETIL-FETLARLNETIL
-O—AJILETIL
3. XxYIJL-a v HEEHET
4. ERAFERELOBN—H
4%(21 ., 2R 7Y T DErosion,Dishingh LN 14,
ERER—EHT D,
5. BUREE
-FFT. IEF I8
6. IZ{EEm EHEEE
-EBHEFI &, GUL, ) IL-av

ICM-27 CMP Z7A+t€A<3al—YaYvETIL
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CurvyxETIL

1. BRAEREFEHAD
2. ZELEBERIGEHE
3. BRIEET/L
4. L&SET IV ERIRBFEITO.

ERERIEAY X ET LRS- B ESEED 12—/

ER#g/\A—> T2 D _ ; BECHRIETO
s—85—y 0 awems " ERBWEIE S apgie
MEEIT7AIL
i XEAR YEEAR densl dens2 ...
o - e ¥
S W<WI WI<W<W2
B ‘

Ay X & DIRE (Overfil ) D EAFER - IRE D WIKTEFEHE
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5o | TRCESEY.VEaAL—LaLEEOBEILERRT S \_Information J
- FEREEBILTEY—LEER e T
| L]
(EADMAT — 2852 DT H AU E > TERERL.
2L —LaVREMNRGIIEEHEDR APU Process
Graph )
I B g I
Scheduler Generator
SystemC-like
Description
7 BV

Hi 8 : Nick Savoiu,etc. “Concurrency in System Level Design: Conflict between Simulation and Synthesis Goal”, Univ. of California, Irvine, 2002
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[37] Univ. California, Irvine

A4 k)L | Structural Design Composition for C++ Hardware Models
Z & | Vivek Sinha, Frederic Doucet, Chuck Siska, Rajesh Gupta,
Bt & | UCIrvine
# ZE | SystemCETIOv/EREIEHRE(TINT S
<ICSP (Incidence Component Structure Project) >
REELAT O BR. O07 TSUBREE R A A
EVHREAN D LD ISBERERFAL TV EICEY RTRRTORKOEMEROL. BREECTOVIMDS
ASVTBEREB-EDHEIITHED
BED2—LOBEMMIE. R—rDIEFREBILTESLS. SystemCD I FR 54T UMLK
A B struct stage ex : public icsp module {
B i\ alu  alul; // sub-modules: both EX stage functicmal
Bshift bahl;
clk
1d_ex_in;
. -3
N Ay Y eV
@ // Thitialize base module: from 1D o to MEM
(L ap modut h Bshim & fwd
s vz v -
e :.Exp comp( bsh1l ) ), x5
#/ 2. Port placement,
icep_porder {
icep_ppair( clk,
1c8p ppair( id ex in,
icep_ppair( ex mem_in, IC D_LEFT ).
icsp_ppair{ ex _mem out, ICSP_UPPER_RIGHT )}
% #| 5@
Hi 88 : Vivek Sinha, etc. “Structural Design Composition for C++ Hardware Models”, Univ. of California, Irvine, 2001
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[38] Univ. California, Irvine
A4 kJL | Interfacing Hardware and Software Using C++ Class Libraries
P Dinesh Ramanatham, Rajesh Gupta
Ray Roth
_ UC Irvine
i b CynApps Inc
B E | SWEeHWDAUE—T1—R
SystemCE{E-T, YIFTEITLTWELEDO —HEZHWETILIES 5,
"HW./SWICRICCERE TR T A LT, MBRDBITERHITTS
FOBRIC HWEBIETHFERELT. N\ R z—5 (Request./Done) B EIZRBN—K 7 - RS/ N\EEKT 5,
-HWORLEBER S ESWIA—REZOFEFRAL. BEICL>TIE A TS EITS,
<HWRFUHL> <HWa—K>
int sc_main() { class hardware : public sc_sync {
sc_signal<bool> request, done; public
. data_type data; hardware(char *h, sc_clock_edge &m_clk,
A P~ <SwWa—k> sc_clock clock(“clk”, 1, 0.5, 0.0); const sc_signal &m_req,
- - hardware = new hardware(“h”, clock.pos(), sc_signal &m_done,
int main() { request, done, &data); data_structure &m_data )
data_structure data; F1(&data); : sc_sync(h, m_clk) {
Fl (&data); request.write(1); void entry {
F2 (&data); [:) do { if (m_req) {
F3 (&data); sc_run(1); F2(m_data);
} }+ while(!done); m_done.write(1);
request = 0; }
F3(&data); }
} b
4> %8 | Co-Design/Co-Simulation
Hi 82 : Dinesh Ramanatham, etc. “Interfacing Hardware and Software Using C++ Class Libraries”, Univ. of California, Irvine, 2000
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[39] Univ. California, Irvine

A4 k)L | Transaction Level Modeling in System Level Design
Z & | Lukai Cai, Deniel Gajski
Bt & | UCIrvine
B E | SUYIL A LR ETIVTDESR
AIBEONS UYL AY  LALERE (BROTL—EB5) ’ 1. Spec,ﬁcatm model ‘
< FfI>
1. YRF LY ITPAUAUN(1 -2 —> 3 -4 —6) | 2. PE- assembly el |
2. 7—HTIOFHER@ = 4 0r 5 = 3NT(—F-/3vY)
3. IR§$1ﬂﬁ(3 —5) | 3. Bus-: arbltratlon model |
<E@#A>
1. FRTYI> A - Gl
HERET DD, DRATLYIT7AAUNEIT, : une-a_ccu;ate -ye e-acc‘urate
COBHERLIZRPEETILIE. S4T3YELTEELTHE SOMIINCANoN SOIpuEHon
i 2. BETHA12OT7YT - TL—TF9rRTH—LR—2R) e E—
N B | fHETILEERER. BEOTYIUEBFAL. BN#ESSEZTRBETYES ’ 6. Implementation model ‘
fEoTYRal—2ay, RS T ERGEAHA>TVSD T, HEFEL S,
PE-assembly model Bus-arbitration Model Time-accurate Communication Cycle-accurate computation
5 @ =TT
H#8: Lukai Cai, etc. “Transaction Level Modeling in System Level Design”, Univ. of California, Irvine, 2003
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i [40] Univ. California, Irvine
A4 k)L | RTOS Scheduling in Transaction Level Models
% & | Haobo Yu, Andreas Gerstlauer, Daniel Gajski
it & | UCIrvine
B E| MUY ar-ETILORTOSICE DR Da—0y
‘RTOSO#EE# R I HETIILEIERL . &#PEZ P T Ervirsmment S
SWARYELTEE
RTT )T DAEEEZTIIaL—Yavl,
RRNERITDA— )T HEERE
R4 -ETFILT. SOUR-AEY T a—4>TFa—4,
TA—H>I AT DR P1—YU T TER
TA—HSIVA—FDRTT1—Y T ERA
RS
" e S
(a) nns:hed:led model (b) scheduled model
Lines Sim. | Context | Transcoding ‘
of code | time | switches delay
Unsched. 11,313 | 27.3s 0 9.7Tms
Roundrobin 13,343 | 28.6s 3262 10.29ms
Encod>decod 13,356 | 28.9s 980 11.34ms
Decod>encod 13,356 | 28.5s 327 10.30ms
(b) scheduled model Impl. 79,006 5h 327 11.7ms
s H|=8
Hi# : Haobo Yu, etc. “RTOS Scheduling in Transaction Level Models”, Univ. of California, Irvine, 2003
© Copyright 2005 JEITA, All rights reserved 1& 48
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[41] ESCUG4 2001

B4R Efficient Modeling and Simulation of Data Communication Protocols in Communication-oriented Designs using the
SystemC-SV Extension
% % | Robert Siegmund, Dietmar Mueller
Bt & | Chemnitz University of Technology, Chemnitz, Germany
B = SystemC-SV EWVSEEBILIRICKY . MREDRGEAFI—T—REFDOED 21— /LEBBMICHERKL, 23aL—23
VEITORETIRHET S,
SV_INTERFACE, SV_TRANSACTOIN. SV_MESSAGE, SV_COMPOSITION M) & —7—F%Hi5EL. 122 T7T—RE
BEITI. REDA—UHSRETNLEFVHLTRIEZTI MRENELDIESICIE. ERICRV BB
COMPOSITION/DECOMPOSITIONZ 4T > Ci#{E 9 5.
Zh5MCOMPOSITION/DECOMPOSITION[E B% (& & R AT BE7%iSystemCa—F TR AIRELED T, EDA V3 T—RE
MEEZD.
MRS T SVEBEIHLEOT, BET I LOEFLTRE,
3? Module A Interface Abstraction Level Module B Ef
w H Transacion  ©
noEL i
< <
» H|=m
& : ESCUG(European SystemC Users Group Meeting) Oct.2001
© Copyright 2005 JEITA, All rights reserved JEITA 49

i [42] ESCUGS 2002

A4 k)L | A Method for the Development of Combined Floating- and Fixed-Point SystemC Models

% & | Yves Vanderperren
it & | Alcatel
fx_doubleE W\ > 7S REHT=ITHERL . REVMNIARETIVEAE /N RETILICSHLTRLY—RI—FTEET ., BEE

BB MAsHETOISLADNEN D5 S,
B BRI MAT LT, BHIMATT L CRASh IO 5 Lhhdoublekse fied —BE A 5. Lir
Lo DB AEELD T, F7-1=x_doubleblN3 SR EERLL . BN A, El /N A L (=D ix_doubleZ (i
. Chi=dl). Y—Ra—RE— b TE 5, 2. BR/NEATT L OBMEHNEDEMEIE. TOT5 LD
535,
DUT
floating
point
& u

s E|ETIVY

& : ESCUG(European SystemC Users Group Meeting) March.2002

© Copyright 2005 JEITA, Al rights reserved JEITA 50
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[43] ESCUG7 2003

A4 kJL | The SystemC Verification Standard (SCV)
% % | Stuart Swan
Pt & | Cadence
" = SCV(SystemC Verification standard)1.01ZB8 9 3B A, SHIXSCVI.0D AV RAR— L —SI2HE8FEN TS
ZF1K,
SCV1.0TTEH EELITFDEY, transactor
2550553 LN ILBEY - LANLA
DZEHR (transactor) i sovon.ors,
. — ZhILSystemCH A B—TT—R R
int read ( unsigned addr
ER—MEESTREFRICLURES S i ks )
3.5U8 LRB—U R :
test transactor design
Verat'e S ED D S DEHITSCVTIE ] H_ 3l
774, C++40SystemCODHERE TRIRATBE, F‘ i ‘, <] 1
5 | #&E

© Copyright 2005 JEITA, All rights reserved

& : ESCUG(European SystemC Users Group Meeting) March.2003

JEITA
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i [44] ESCUGY 2004

A4 KJL | SystemC 2.1 Overview

% & | Stuart Swan

i & | OSCI

BELbR0EE Nt ILDRNE),

SystemC 2.1D#E,, SystemC 2.1 TIU NV RER I, IPEZ 1 —ILED B R L (sc_argov()ZE DB M) .
¥ E | TLM(Transaction Level Modeling) M L+>3 &[f k (sc_exportZDiBiN) . FDhEL T S0 E L (read Y ELTIEX,

1. IPEPa— LD BESHERLE
- #R B $sc_arge(). sc_argv() DB
— sc_main()D5IHIMBNERIZH5,

155 m By WA/ SE (bR
— sc_main() LAS+ THIFUH LT,
before_end_of_elaboration()

=
o

2. TLIMOLFEH L
sc_exportDBMPERI T O+ R4 /K

3. ZDfth
-.read(). .write) AV YR ELIZT VX,

B BEERA,

SystemC 2.1TOIU/N\VRIEBITDOVNTOERHA,

IPEH#ITURSAUDSHIHTTEEICLE 5,

start_of_simulation(). end_of_simulation()

~IN—hEILIEE T ORIV ERICANDRELL,

top_level_module

modulel

O interface

[Jport
|> export

;’ function call

o | F®

© Copyright 2005 JEITA, All rights reserved

i & : ESCUG(European SystemC Users Group Meeting) Feb.2004
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[45] ESCUGY 2004

44 kJL | A Functional Coverage Prototype for SystemC-based Verification of Chipset Designs

% % | Robert Siegmund, Ulrich Hensel, Andreas Herrholz, Isa Volt

BT J& | AMD Dresden Design Center, Dresden, Germany
B  E | SystemCIEIE(Z#1+ % Coverage-APID FOR A TEEK LT, AMDDFv Tty DIRIEIERALL=,

sr_cover, sr_toggle_coverage N ¥ —7—RZEHIRL. A/ Ly P BIEIZH RBAPIBO IO A TE#EELT=, &<
BEFAHNLYT TG T—EONRTARZEDHNLYCERET BED, S5 LRIILEAEHEDLLE BOEL
RIFETIENTEES,

RD&STHRET D,

ANLYSRHBENNLYST—ER—RADEE

KT ILANRLYY

HRARNNLYD

“hILyDYR—k

HNRLYPHERODMFELRESNTHY.
WLy TR—ILDREETIENTED,
SystemC 2.0 IZa>/8F T L,

=
0%

o | #%E

H B8 : ESCUG(European SystemC Users Group Meeting) Feb.2004

© Copyright 2005 JEITA, All rights reserved JEITA o

i [46] ESCUGY 2004

A4 kJL | System Architecture Performance Modeling with SystemC

% & | Soeren Sonntag, Raimar Thudt, Tino Bertram

fr & | Infineon

m = DSLAM(/ X7y b e £ 38)Z& SystemCEE LN R T LLAR LT 2aL—ay, SystemCO B MEE R T LEBIZSystemC
D ERE R E 5.

DSLAM(Digital Subscriber Line Access Multiplexer : DSLEI#REFHE YA —H D /47y khfE )% SystemClZ kY
BEREOBVETILE, OORMREESFETIVEMERL, Y3alb—lay MREDEWNI&SIIaL—YaviEE
ENRESA TS, SEDETILITIZH L TIESystemC 2.0. 10 BERE2 D5,
1. BREDARNUEX 21— BT ENTELLY,

event.notify(10, SC_NS);

event.notify(20, SC_NS);

wait(event); // BZI10nsIZR>T<2 (BZI10nsISA R R 4E)

wait(event); // B> T/ (BEZI20nsIZIZ A R MEFEELALY)
2. FOvR(E BREMALEZARUINEDA RN HA DALY,

SHLF % IFH DA SystemCOA—RILBITHIS LI (E5H5hEM,
sc_port<int, 512> in; //512F v RILDZER—+

=
B}

sensitive << in;

wait(1);
I EDF v RINARDBELLD I

s E|ETIVY

i & : ESCUG(European SystemC Users Group Meeting) Feb.2004
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i [47] ESCUGL0 2004

A4 KJL | XML-based Parameterization of SystemC Models

% & | Andreas Doering

BT /& | IBM Research Lab. Zurich, Switzerland

w = XML ZFIALTZILF AL YRCPUDSystemCETILE/STARTA AL, AV T4 X1STIHETIVE, ZDETILEERE
B9 DM AEIERL. 7—F T F vEFiliL 1=,

RO ESBEE CDOWVT/IITAREEToT=,

ALYR D, IATSA2DEAT L Instruction Decoders

LATUY BE. WSS, PRTAL RHTR)I—
R—DRALYREEBA VAR T HEORRER:
B ZLYRHRENENBI O IndexZHOBENH B,

INGAEETHHEADNDE, Execution
CNLERIRT B2, SC_THREAD_I ¥/ O%{Em L=, Units
#define SC_THREAD_I(func,i) char strgbuf[30]; ¥

A
sprintf(srgbuf, #func "_%d",i); ¥
declare_thread_process( func ## _handle, ¥
strgbuf, SC_CURRENT_USER_MODULE, func )
Priority
Handler

Issue and Completion

=
0}

s B|ETIVY

B : ESCUG(European SystemC Users Group Meeting) Oct.2004

© Copyright 2005 JEITA, All rights reserved JEITA s

i (48] HASCUG 2003

A4 k)L | Transaction Level Modeling with SystemC
% & | Thorsten Groetker

& | Synopsys GmbH
W ZE | SystemCTDORSUHHLavLARILDETILFER, AMBA AHB/APBD/NRET )L

SystemCDAZ2 =45 —30 AN= X LIZ DUV TERBA, ModulefDaS2=4—2 3> (&, Channel T3, ModulelE.
PortZ 4L T. Channel&iE#iS b, Portld. Inerface Method Calls(IMC)Z > TERIB SN TL S, ChannellE. 2iEiE
ELEHATEE,

Ayt—IL A —&, Transactionl ¥ —. TransferL A ¥ —D3DDHEET LI HDIH . CDILD25EED
Transaction LevelEFJLZE B, 12I&. Generic Transaction Level Communication. £5—2(&. AMBAM®AHB/APBZ
Ora—ILDISU I3V ETY VY . AMBADAHB/APBO ZObka—/)LETF ILAS, burst_read(), burst_write()?®
Blocking®API& . request(), has_grant(), init_transaction(), set_data(), response()®Non-Blocking®APITXEE, &
Al%, OSCIMsimulation}® 151285 . Simple BUSET L,

=
i}

[M1] [ M2 ][ M3]

I .
Module2 50S ';\L'tzrl
ecoder

Hierarchical
Channel

Module1

Port]
rocess rocess [ process |
b b £ S1 S2
5 | ETIVY
HiE: BARSCUG(B & SystemC Users Group Meeting) 2003
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i [49] B ASCUG 2003

B4RV | N—FHTF7EREH&ESystemC

= & | REXHB

B B | =EE#MtEIaE98—hrR=—

B E | SE¥EHtEIaL A8 H R —TORKDSystemCR IR E
W SystemC%:EA ZEH
(:é}_rl—*fia%d){é%’!é‘ QBEE/NEEE (3) C++/COBETOTSLLDMAEHE (4) 1VA—T—RADHZR
ERbuY

WEES LY —ILEHT

EBEE Y —ILDFHTiZ 500172 E O F 5 NE R IR T, :25R [ER/HDANT+—IvMIHHE TEIEL, BiRE
MEEENTTERTEILALDEEFINERELT, S FIHEHERBLI-Y—ILHH S, ELVFDIXTER
AIREEHIMTL . FRFAFMIE TEARA.

W SystemCir5Verilog~DZE Y —)L

SystemCh&Verilog-RTLADZE Y — )L & BB S (& B (E7EL) . SystemCOmethod 7B R &Cthread 7 At R
(23t AR, REBREEETITI.

WIR7EDSystemCER5HIBE

THAVARET VT DHEREEFIA, >3aL—RFYT7LURI a4 §EII2L—2av BELFE.
EERKIE. RALANLOLOEEZLTEA, AAEIXAHDLL AL EBZ =8 OSCIE BWGIZHA1F
BIFRADEAREORKE

(1

QED2—I AVA—T—R, A—HFEBREZTAETNIZHELIEZN—FII7ERIRE, SRAEXDZLEL, /N—
FOI7EBIIL—ILFvh, ERETEOFMEFvIY—IL,

YPLVIIVRXLBIAETIVEYI7LVREL, ERTOwyHIP, ERICEL & 1=, AR RS

5 & amk
HE: BARSCUG(H A SystemC Users Group Meeting) 2003
© Copyright 2005 JEITA, All rights reserved JEITA 57
240 | SocEFIALESOCY T LS 31 L—ARa%EH|
£ & | mR
BB | ATER BB
B E | SOCORTLYIAL—aVIBBEORKEEN
TILFATATRIBLSID Y AT L 22 L—42%SoCTRFE, B OV AT L7 —FTHF v EEEIREE. QHWY 7L
VAETF DR SWF1—=2% , BIFBIRIE65 A . O—F44 XIL30KT. BEXY 1)L, —HELETIL,
PMRELT. DIFEHT TUSWERFLENSDNRBEFXOEMMEESHTIZET 50kHz QRTLBIITOSUA L
BRETHDUIFLURETIVELTER Q@SWTNYAEEHZLTO. MW, 7T r—3 o SWDFa1—= 5 %R1T
]
ok DMAC ARM
Jotyy f LLET )L
B
< AHB >
COF 1 [ F 1 | INJC | [Zuw
1 HAIKEE
HEAEY| |HFAEY =
SRAM SDRAM
4> %8 | Co-Design/Co-Simulation
HiE: BARSCUG(B & SystemC Users Group Meeting) 2003
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426 IEEE ki SystemC V2.0.1 LRM L E 21 —F& H<!)—
2005.03
W
FEAESR, IEEE NIZ, P1666 D% & SystemC (LD SG 23Fiss S 4v, 1R R E 72D, HiT-
72 SystemC 2.0.1 LRM K7 7 k23, WEB (http://www.eda.org/systemc/) (Z TR 47,
2003 HE K TG N CiE OSCI i@ SystemC 2.0.1 LRM @D L ' = — %217\ & DS % issue report
& LCLIEEE/DASC ITHEH L7y, ZOBFUIC OV THHELRM O L B2 —{75 Z L & LT,

BLRM L t = —iEH)

VB a—Jike LTIE, SystemC2.0.1 LRM %32, &fh, £HTLEa—L, ZOMEELFD
Ho, BPERICB T FEmEBELC, BH - L OETo72, TORKT, LTO 3 SICEEL
T, LE=2—%1T-o7,

l. [HLRM (OSCIff) DLt =a—% L7cERIZHER L7z ISSUE g STV D E 9 )

2. BRI RR RN E S h
3. HLRM IZ&H > TH LRM THH TV D ULV, E728T LRM TiEIN S A7z mU3 a2
- F L DIZBW TR, AiE &R <, VHDL IR Template D438, itk fiEz5E & Lz,
W2 43 1%

IEEE fit LRM (Z %92 #H1 issue report : 31 1

P issuereport THH D 1 12 {4

2%
[H LRM(OSCI it LRM)IZ %9 % issue report : 62 1
IEEE filt LRM TEIE &7z issue : 34 {1
EERHIER, SBTHIER, EIERAFE CRERS Ro7cb D 0 161
FIJE issue report 23N E 72 H D 12
| eVl 4
(1) Language Definition Problem 33
(2)  Terminology, Grammar and Typographical Errors 8 4
(3) Language Deficiencies and Modeling Problem 11
(4)  Request 11

WAk s L ComEm
R L B 2 —%1T 572 OSCILRM & W72 BN TARE AT S, NEMIZHHTL
WNE LIRS TS, BIFRIIZ, AT <, oL RT <o TNDHENI DR, £ D
ZEORME, £/, RiRIOAK TG 2345H L7= ISSUE D% < bIEIEFA (50 /62 1) Th-o712,
AEOZ—PEITF E NI VT, VI a2 L —FOFEEEETIHEE LTHEELZAZ A LTl
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SNTWD, 20D, Ialb—v a7 /)ya Y XA Elaboration, £ = — /L@ ED
Y . mIE & R TEME LTV S,
7 FERIClX. Language Definition Problem (289 % ISSUE 2%, &b %02 o7,

m5

IEEE SystemC 2.0.1LRM (20995 ISSUE U A k% IEEE SystemC SG |Zti#ERE L LT, 2

ERAR
b5,

4 A1z, SystemC 2.1 IZKT 2 LRMPRERTETHY, KTGTHL E2—%1T9 FET

W25 5k

VHDL IR Template
SystemC 2.0.1 LRM (IH)
Draft Standard for SystemC (IEEE PXXX?/D2.0.1, October 18 2004)

SystemC 2.0.1 reference simulator Y — A = — R
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4.2.6.1

IEEE ff LRM

ISSUE LIST (—&%)

JEITA Issue|Classification Summary LRM section|Affiliation OSCI-LRM
# Issue #
1]Language Definition Problem interface, discrepancy between 3.1.4 and B.2.29 3.14 Fujitsu Limited
2|Terminology, Grammar, and definition error of sc_event operator= 572 NEC Electronics Corporation

Tvpoaraphical Error
3|Terminology, Grammar, and The explanation for to_seconds() includes a typographical error.  (5.8.4 NEC Electronics Corporation
Tvpoaraphical Error
4|Language Deficiencies and sc_event_finder should support multiple parent ports 55 NEC Electronics Corporation 50)
Modeling Problems
5[Terminology, Grammar and A typo is in description. 5.12.1 OKI Electric Industry Co.,Ltd.
Tvpoaraphical Errors
6|Language Definition Problem Explain typedef declaration. 5.15.2 OKI Electric Industry Co.,Ltd.
7|Language Definition Problem _|"sc_attr cltn(const sc_attr cltn&);" differs from the reference 5152 OKI Electric Industry Co..Ltd.
8|Language Definition Problem _|About deletion of get data ref() and get new value() 6.4.2 OKI Electric Industry Co.,Ltd.
9|Request Add the example of update(). 6.6.4 OKI Electric Industry Co.,Ltd.
10{Language Definition Problem __|About deletion of get data ref() 6.7.2 OKI Electric Industry Co..Ltd.
11]Language Definition Problem _|About the reason of an addition of start time() and 6.7.2 OKI Electric Industry Co.,Ltd.
12|Language Definition Problem |About deletion of a sc_bit class 7 OKI Electric Industry Co.,Ltd.
13|Language Definition Problem _|About deletion of sc_set default time unit 58 OKI Electric Industry Co..Ltd.
14| Terminology, Grammar, and Indentation 7422 Sony Corporation
Tvpoaraphical Errors
15|Language Definition Problem _|Add the instruction of referenced section for operators. 7.55,7.5.6 _|Cadence Design Systems, Japan
16|Language Definition Problem _|What is meaning "// NOT YET IMPLEMENTED". 7.59.2 Cadence Design Systems, Japan
17|Language Definition Problem Insufficient explanation of constructor. 6.21.2 Toshiba Corporation 20
18|Language Definition Problem _|Insufficient explanation of constructor. 6.22.2 Toshiba Corporation 24
19|Language Definition Problem _|Constructor with a double-type argument is not declared explicit. |7.5.5.2 Toshiba Corporation 6
20[Language Definition Problem | There are assignment operators, which don't have the 7552 Toshiba Corporation 7
corresponding constructors
21[Language Definition Problem | Constructor with double-type argument is not declared explicit. 756.2 Toshiba Corporation 11
22[Language Definition Problem | There are assignment operators, which don't have the 756.2 Toshiba Corporation 12]
corresponding constructors
23[Language Definition Problem _|Insufficient explanation of explicit conversion. 7.6.4.6 Toshiba Corporation 33
24|Terminology, Grammar and Wrong inequality 7.71 Toshiba Corporation
Tvpoaraphical Errors
25|Terminology, Grammar and Wrong range of vlue for a unsinged fixed-point format 7.71 Toshiba Corporation
Tvpoaraphical Errors
26[Language Definition Problem fixed-precision fixed-point is not mentioned 7.7.71 Toshiba Corporation
27|Language Definition Problem _|Lack of an explanation of a member function 7772 Toshiba Corporation
28| Terminology, Grammar and Wrong range of singed representation 7.7.91 Toshiba Corporation
Tvpoaraphical Errors
29|Language Definition Problem _|Insufficient explanation of sc_max function. 8.4.2 Toshiba Corporation 48
30[Language Definition Problem Insufficient explanation of sc_min function. 8.4.3 Toshiba Corporation 49
31[Language Definition Problem |There're no explanation about "to_int,to_long,to_uint,to_ulong"in |7.6.2.5 Nihon Synopsys Co. Ltd
"Explicit type conversion" 7.6.3.6
7.6.4.6
7676
32[Terminology, Grammar and In explanation literal "I" is used, but in the table literal "I" is used. |7.6.2.6 Nihon Synopsys Co. Ltd
Tvpoaraphical Errors
33|Language Definition Problem | There's no example of bit select in "7.6.7 Bit-selects" section. 76.7 Nihon Synopsys Co. Ltd
34[Language Definition Problem | There's no example of part select in "7.6.8 Part-selects" section. |7.6.8 Nihon Synopsys Co. Ltd
35|Language Definition Problem | There's no example of part select in "7.6.9 Concatenations” 769 Nihon Synopsys Co. Ltd
36|Language Definition Problem  |There's no explanation about "scan, print". 7.6.2,7.6.3, [Nihon Synopsys Co. Ltd
7.6.4,7.6.6,
7.6.7,7.6.8,
769
37|Language Definition Problem  |There's no explanation about "length". 7.6.3,7.6.4, [Nihon Synopsys Co. Ltd
766.76.8
38|Language Definition Problem _|More detail explanation about a difference between sc fixed and |7.7.3.1 RICOH COMPANY.LTD
39|Language Definition Problem  |Macro DECL_BIN_OP(/,div) is expanded 7.7.10.2 RICOH COMPANY,LTD
7.711.2
77122
40[Language Definition Problem __|add the comment of the difference of sc_pvector and vector 8.1 Renesas Technology Corp. 59
41|Language Definition Problem | The lack of explanation what methods should be defined 8.1 Renesas Technology Corp.
42[Language Definition Problem __|add the comment of the difference of sc_string and string 8.2 Renesas Technology Corp. 58
43[Language Definition Problem | The lack of explanation of some methods of sc_string class 8.2 Renesas Technology Corp.
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JEITA Issue Number:
Classification:
Language Version:
LRM Sections:
Summary:

B.2.29

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

3.1.4 Specific technical terms

<snip>

1

language definition

IEEE PXXX?/D2.0.1, October 18 200
3.1.4 Specific technical terms

interface, discrepancy between 3.1.4 and

interface, interface proper

2005/02/18
Takashi Hasegawa
Fujitsu Limited

eda-sctg@eda.ics.es.osaka-u.ac.jp

An interface is a class derived from the class sc_interface.
An interface proper is a class derived from the class sc_interface but not
derived from the class sc_object.

Annex B.2

2.29 interface: A class derived from class sc_interface but not derived from

class sc_object. An interface declares the set of methods to be implemented
within a channel, and called via a port. An interface contains pure virtual
function declarations, but no function definitions and no data members.

JEITA Issue Number:
Classification:

Errors

Language Version:
LRM Sections:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

2
Terminology, Grammar, and Typographical

IEEE PXXX?/D2.0.1, October 18 2004
5.7.2 Class definition
definition error of sc_event operator=

sc_event operator=

2004/02/06

Kazunori Goto

NEC Electronics Corporation

1753, Shimonumabe, Nakahara-Ku,

Kawasaki, Kanagawa 211-8668, Japan

Author’ s Net Address:

Description of Problem

eda-sctgleda. ics. es. osaka-u. ac. jp

The definition of operator = has two “operator”. This is a typographical

[Error]
class sc_event

{

CITOT.

sc_event& operator operator= ( const sc_event &);

[Correct]

class sc_event

{

sc_event& operator= ( const sc_event &);

1

JEITA Issue Number: 3

Classification: Terminology, Grammar, and Typographical
Errors

Language Version: IEEE PXXX?/D2.0.1, October 18 2004

LRM Sections: 5.8.4 Functions and operators

Summary: The explanation for to_seconds() includes a
typographical error.

Related Issues:

Relevant LRM Sections:

Key Words and Phrases: ~ sc_event

Current Status:

Superseded By:

Date Submitted: 2004/02/06

Author of Submission: Kazunori Goto

Author's Affiliation: NEC Electronics Corporation

Author’s Post Address: 1753, Shimonumabe, Nakahara-Ku, Kawasaki,
Kanagawa 211-8668, Japan

Author's Net Address: eda-sctg@eda.ics.es.osaka-u.ac.jp

Description of Problem

The explanation for to_seconds() includes a typographical error.

[Error]

double to_double() const;

double to_seconds() const;

These functions shall return the underlying representation of the time value,
first converting the value to a double in the case of to_double and
to_seconds, and then also scaling the resultant value to units of 1 second in
the case of to_seconds.

[Correct]

double to_double() const;

double to_seconds() const;

These functions shall return the underlying representation of the time value,
first converting the value to a double in the case of to_double, and then also
scaling the resultant value to units of 1 second in the case of to_seconds.

JEITA Issue Number: 4

Classification: Language Deficiencies and Modeling
Problems

Language Version: IEEE PXXX?/D2.0.1, October 18 2004

LRM Section: 5.5sc_event finder t

Summary: sc_event_finder should support multiple parent
ports

Related Issues:

Relevant LRM Sections:

Key Words and Phrases: ~ sc_event_finder

Current Status:

Superseded By:

Date Submitted: 2004/02/06

Author of Submission: Kazunori Goto

Author's Affiliation: NEC Electronics Corporation

Author's Post Address: 1753, Shimonumabe, Nakahara-Ku, Kawasaki,

Kanagawa 211-8668, Japan
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Author's Net Address:

eda-sctg@eda.ics.es.osaka-u.ac.jp

Description of Problem

Current sc_event_finder doesn’t support multiple parent ports. This is not
good in case of modeling a transaction bus.

When there is connection to multiple parent ports in case of tlm port,
current sc_event_finder can only find the first parent port even though it is

Why does it make a typedef declaration of iterator and const_iterator using

For instance, as follows,

public:

elem type?

typedef'sc_attr base* elem type;
typedefsc_attr_base* iterator;

connected to other parent ports.

JEITA Issue Number: 5

Classification: Terminology, Grammar and Typographical
Errors

Language Version: IEEE PXXX?/D2.0.1, October 18 2004

Summary: A typo is in description.

Related Issues: none

LRM Sections: 5.12.1 Discription

Key Words and Phrases: ~ sc_object

Current Status:

Superseded By:

Date Submitted: 2004/02/28

Author of Submission: Yasuyuki Shimizu

Author's Affiliation: OKI Electric Industry Co.,Ltd.

Author's Post Address: 550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan

Author's Phone Number:  +81-426-62-6190(ex.4626)

Author's Fax Number: +81-426-64-1256

Author's Net Address: eda-sctg@eda.ics.es.osaka-u.ac.jp

Description of Problem

"'5.12.1 Description" has description of "an sc_object."

However, this is the error of "a sc_object.”

Proposed Resolution

Please correct a typo.

JEITA Issue Number: 6

Classification: Language Definition Problem

Language Version: IEEE PXXX?/D2.0.1, October 18 2004

Summary: Explain typedef declaration.

Related Issues: none

LRM Sections: 5.15.2 Class definition

Key Words and Phrases: ~ sc_attr_cltn, elem_type, typedef

Current Status:

Superseded By:

Date Submitted: 2004/02/28

Author of Submission: Yasuyuki Shimizu

Author's Affiliation: OKI Electric Industry Co.,Ltd.

Author's Post Address: 550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan

Author's Phone Number:  +81-426-62-6190(ex.4626)

Author’ s Fax Number :

Author's Net Address:

Description of Problem

+81-426-64-1256
eda-sctg@eda.ics.es.osaka-u.ac.jp

In "5.15.2 Class definition", It is declared as follows,

public:

typedef'sc_attr_base* elem_type;
typedefelem_type* iterator;
typedef const elem_type* const_iterator;

typedef const sc_attr_base* const_iterator;

Proposed Resolution

Please tell us the reason for making a typedef declaration of iterator and
const_iterator using elem_type.

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:
LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

7
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
"sc_attr_cltn(const sc_attr_cltn&);" differs
from the reference simulator.
none
5.15.2 Class definition
sc_attr_cltn, vector, constructor

2004/02/28

Yasuyuki Shimizu

OKI Electric Industry Co.,Ltd.

550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan
+81-426-62-6190(ex.4626)
+81-426-64-1256
eda-sctg@eda.ics.es.osaka-u.ac.jp

By the reference simulator of OSCI, "sc_attr cltn(const sc_attr cltn&);" is

public.

However, in this chapter, it is private.

Proposed Resolution

Isn't there any problem by changing into private from public?

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:
LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

8
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
About deletion of get data ref() and
get_new_value()
none
6.4.2 Class definition
sc_signal, get data reg(), get new value()

2004/02/28

Yasuyuki Shimizu

OKI Electric Industry Co.,Ltd.

550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan
+81-426-62-6190(ex.4626)
+81-426-64-1256
eda-sctg@eda.ics.es.osaka-u.ac.jp
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There were get_data_ref() and get new_value() in the reference simulator
of OSCI at the member function of sc_signal.
But, get data_ref() and get new_value() have vanished from the member

function in this chapter.

Proposed Resolution

Is there no influence to the simulator or modeling even if it deletes from a

member function?

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:

LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

9
Request
IEEE PXXX?/D2.0.1, October 18 2004
Add the example of update().
none
6.6.4 Member functions
sc_bulffer, update()

2004/02/28

Yasuyuki Shimizu

OKI Electric Industry Co.,Ltd.

550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan
+81-426-62-6190(ex.4626)
+81-426-64-1256
eda-sctg@eda.ics.es.osaka-u.ac.jp

The explanation of update() of "6.6.4 Member functions" is still indefinite.

Proposed Resolution

Please add description of the concrete example about operation to the
explanation of update() of "6.6.4 Member functions".

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:

LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

10
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
About deletion of get_data_ref()
none
6.7.2 Class definition
sc_clock, get_data_ref()

2004/02/28

Yasuyuki Shimizu

OKI Electric Industry Co.,Ltd.

550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan
+81-426-62-6190(ex.4626)
+81-426-64-1256
eda-sctg@eda.ics.es.osaka-u.ac.jp

get data ref{) existed in the reference simulator at the member function of

sc_clock.

However, there is not get_data_ref() in "6.7.2 Class definition".

Proposed Resolution

Why was get_data_ref() deleted from the member function of sc_clock?

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:
LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:
Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

11
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
About the reason of an addition of start _time()
and posedge_first().
none
6.7.2 Class definition
sc_clock, start_time(), posedge first()

2004/02/28

Yasuyuki Shimizu

OKI Electric Industry Co.,Ltd.

550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan
+81-426-62-6190(ex.4626)
+81-426-64-1256
eda-sctg@eda.ics.es.osaka-u.ac.jp

start_time() and posedge first() are declared as the member function of

"6.7.2 Class definition".

However, start_time() and posedge_first() do not exist in the member
function of the sc_clock class of a reference simulator.

Proposed Resolution

What is purpose of start_time() and posedge_first() defined?
Moreover, for what kind of case are these functions used?

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:

LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

12
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
About deletion of a sc_bit class
none
7. Data types
sc_bit, data type

2004/02/28

Yasuyuki Shimizu

OKI Electric Industry Co.,Ltd.

550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan
+81-426-62-6190(ex.4626)
+81-426-64-1256
eda-sctg@eda.ics.es.osaka-u.ac.jp

There is no description about sc_bit which existed in LRM of OSCI.

Proposed Resolution

Why was the sc_bit class deleted from the data type?

JEITA Issue Number:
Classification:
Language Version:
Summary:

13
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
About deletion of sc_set_default_time unit
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Related Issues:
LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

none
5.8 sc_time()
sc_time, sc_set default time unit, time unit

2004/02/28

Yasuyuki Shimizu

OKI Electric Industry Co.,Ltd.

550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan
+81-426-62-6190(ex.4626)
+81-426-64-1256
eda-sctg@eda.ics.es.osaka-u.ac.jp

There is no description about sc_set default time unit which existed in

LRM of OSCIL.

Proposed Resolution

Why was sc_set_default_time unit deleted?

JEITA Issue Number:
Classification:

Language Version:

Summary:
Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

14
Terminology, Grammar, and Typographical
Errors
IEEE PXXX?/D2.0.1, October 18 2004
Indentation

7.4.2.2 Class definition
// comment line

2005/02/18

Masaru Kakimoto

Sony Corporation

Shinagawa Seaside North Tower,

4-12-3, Higashi-Shinagawa, Shinagawa-ku,
Tokyo 140-0002 JAPAN
+81-3-6834-5120

+81-3-6834-5109
masaru.kakimoto@jp.sony.com

Indentation error in following lines.
P133 // prefix and postfix increment and decrement operators
P134 // explicit conversion to character string

Proposed Resolution

Add indentation.

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

15
Language Definition Problem
TEEE PXXX?/D2.0.1, October 18 2004
Add the instruction of referenced section for
operators.

7.5.5 sc_bigint 7.5.6 sc_biguint
sc_bigint, sc_biguint, sc_signed, sc_unsigned

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

2005/02/18

Takashi Ohsaka

Cadence Design Systems, Japan
3-17-6 Shin-Y okohama, Kouhoku-ku,
Yokohama 222-0033, Japan
+81-45-475-8430

+81-45-475-6331
eda-sctg@eda.ics.es.osaka-u.ac.jp

Both sc_bigint and sc_biguint sections have the description that sc_signed

and

sc_unsigned are base classes. However a user have to associate operators
(arithmetics, bitwise and comparisons) that are available from table of base
classes. I think to add instruction for this is more useful for customer.

Proposed Resolution

Add the instruction for operators table in base class.
Insc bigint : Specified operators in base class as described in 7.5.3.7.
Insc_biguint : Specified operators in base class as described in 7.5.4.7.

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

16
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
What is meaning "//NOT YET
IMPLEMENTED".

7.5.9.2 Class definition
sc_signed concref'sc_signed concref r

2005/02/18

Takashi Ohsaka

Cadence Design Systems, Japan
3-17-6 Shin-Y okohama, Kouhoku-ku,
Yokohama 222-0033, Japan
+81-45-475-8430

+81-45-475-6331
eda-sctg@eda.ics.es.osaka-u.ac.jp

T understand this feature is not implemented yet in this version. But I seem
this feature is "a future plan". If so, LRM does not have to include a plan.
Or will this feature be added until fixed IEEE LRM? I want to know mean

of this
description.

Proposed Resolution

If this is meaning a future plan, remove this comments from class
definitions and only add description about "not implemented" outside class

definitions.

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

17
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
6.21.2 Class definition (page 105)
Insufficient explanation of constructor.

—208—



Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

sc_fifo in_if, constructor, protected

2005/02/22

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

Explain reasons why the constructor without argument is declared

protected.
See the following code.

Protected Constructor
sc_fifo_in_if();

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:

Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

18
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
6.22.2 Class definition (page 106)
Insufficient explanation of constructor.

sc_fifo_out_if, constructor, protected

2005/02/22

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

Explain reasons why the constructor without argument is described as a

protected constructor.

See the following explanation.

Protected Constructor
sc_fifo_out if);

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:

19
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.5.5.2 Class definition (page 171)
Constructor with a double-type argument is not
declared explicit.

sc_bigint, constructor

2005/02/22
Hiroshi Imai

Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

Toshiba Corporation
580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

Explain reasons why constructor with a double-type argument is not

declared explicit.
See the following codes.

//Constructors
sc_bigint( double v );

explicit sc_bigint( const sc_fxval& v );
explicit sc_bigint( const sc_fxval_fast& v );
explicit sc_bigint( const sc_fxnumé& v );
explicit sc_bigint( const sc_fxnum fast& v);

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:
Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

20
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.5.5.2 Class definition (page 171)
There are assignment operators, which don't
have the corresponding constructors.

sc_bigint, constructor, assignment operator,
sc_int base, sc_uint base

2005/02/22

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

Although there are assignment operators with a sc_int_base- and
sc_uint base-type argument,
there aren't constructors with a sc_int_base- and sc_uint_base-type

argument.

Does this cause any problem?

See the following codes.

//Assignment Operators

sc_bigint<W>& operator = ( const sc_int base& v );
sc_bigint<W>& operator = ( const sc_uint base& v );

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:
Current Status:
Superseded By:

21
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.5.6.2 Class definition (page 173)
Constructor with double-type argument is not
declared explicit.

sc_biguint, constructor
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Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

Explain reasons why a constructor with double-type is not declared explicit.

See the following codes.

Constructors

sc_biguint( double v );

2005/02/22

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

explicit sc_biguint( const sc_fxval& v );
explicit sc_biguint( const sc_fxval fast& v);
explicit sc_biguint( const sc_fxnum& v );
explicit sc_biguint( const sc_fxnum_fast& v );

JEITA TIssue Number:
Classification:
Language Version:
LRM Section:

Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

22
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.5.6.2 Class definition (page 173)
There are assignment operators, which don't
have the corresponding constructors.

sc_biguint, constructor, assignment operator

2005/02/22

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

Although there are assignment operators with a sc_int base- and
sc_uint_base-type argument,
there aren't constructors with a sc_int_base- and sc_uint_base-type

argument.

Does this cause any problem?

See the following codes.

Assignment Operators

sc_biguint<W>& operator = ( const sc_int base& v );
sc_biguint<W>& operator = ( const sc_uint_base& v );

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

23
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.6.4.6 Explicit type conversion (page 197)
Insufficient explanation of explicit conversion.

sc_Iv_base, explicit conversion, dontcare, high
Z

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

2005/02/22

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

In the explanation of explicit conversion, the behavior of a logic vector
including X or Z is not explained.
See the following explanation.

Explicit Conversion
int to_int() const ;
long to_long() const ;

unsigned int to_uint() const ;
unsigned long to_ulong() const ;

JEITA Issue Number:
Classification:

Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

24
Terminology, Grammar and Typographical
Errors
IEEE PXXX?/D2.0.1, October 18 2004
7.7.1 Fixed-point representation (p217)
‘Wrong inequality

fixed-point representation, word length, integer
word length

2005/02/10

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

Interpretation of fixed-point representation is explained in three cases.
Inequality in the first case is wrong.

It should be "wl <iwl".

JEITA Issue Number:
Classification:

Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:

25
Terminology, Grammar and Typographical
Errors
IEEE PXXX?/D2.0.1, October 18 2004
7.7.1 Fixed-point representation (p218)
Wrong range of value for a unsigned
fixed-point format

unsigned fixed-point format, range of values

2005/02/10
Hiroshi Imai
Toshiba Corporation
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Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

The range of values for a unsigned fixed-point format is wrong.
It should be "[0, 2/ {iwl} - 2" {-(Wl-iw])}]".

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:
Author's Fax Number:
Author's Net Address:

Description of Problem

26
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.7.7.1 Reading parameter settings (p224)
fixed-precision fixed-point is not mentioned

fixed-precision fixed-point, parameter settings

2005/02/10

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

This section explains parameter setting of fixed point object.

Fixed point object consists of fixed-precision fixed-point object

and limited-precision fixed-point object.

But in the original LRM, only limited-precision fixed-point object is

mentioned
as follows:

The following functions are defined for every limited-precision fixed-point
object and shall return its current parameter settings (at run-time).

It should be as follows:

The following functions are defined for every fixed-precision fixed-point

object

and limited-precision fixed-point object and shall return its current
parameter settings (at run-time).

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:

27
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.7.7.2 Value attributes (p225)
Lack of an explanation of a member function

fixed-precision fixed-point, value attributes,
value()

2005/02/10
Hiroshi Imai
Toshiba Corporation

Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

An explanation of a member function, const sc_fxval_fast value() const ; is

missing.

JEITA Issue Number:
Classification:

Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

28
Terminology, Grammar and Typographical
Errors
IEEE PXXX?/D2.0.1, October 18 2004
7.7.9.1 Overflow modes (p228)
Wrong range of singed representation

signed representation, the lowest (negative)
number, the highest (positive) number
range

2005/02/10

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

The explanation of range of singed representation is wrong.
It should be "-2"{n-1} (=MIN) <=x <= 2"{n-1} - 1) EMAX)".

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

29
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
8.4.2 sc_max (page 317)
Insufficient explanation of sc_max function.

SC_max, >=

2005/02/11

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

The class T must have ">=" member function to use sc_max function.

Explain the necessary condition of the class T.
See the following explanation.

template <class T>
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const T sc_ max( const T& a, const T& b) {return ((a>=b)?a:b);}

JEITA TIssue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

30
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
8.4.3 sc_min (page 317)
Insufficient explanation of sc_min function.

sc_min, <=

2005/02/11

Hiroshi Imai

Toshiba Corporation

580-1, Horikawa-Cho, Saiwai-Ku, Kawasaki,
212-8520, Japan

eda-sctg@eda.ics.es.osaka-u.ac.jp

The class T must have "<=" member function to use sc_min function.
Explain the necessary condition of the class T.
See the following explanation.

template <class T>

const T sc min( const T& a, const T& b)) {return ((a<=b)?a:b);}

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

31
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.6.2.5,7.6.3.6,7.64.6,7.6.7.6
There're no explanation about "to_int, to_long,
to_uint, to_ulong" in "Explicit type
conversion".
None
7.62.5,7.6.3.6,7.6.4.6,7.6.7.6 Explicit type
conversion
to_int, to_long, to_uint, to_ulong

2005/2/17
Junji Nakano
Nihon Synopsys Co. Ltd

eda-sctg@eda.ics.es.osaka-u.ac.jp

There're no explanation about "to_int,to_long,to_uint,to_ulong" in "Explicit
type conversion" 7.6.2.5, 7.6.3.6, 7.6.4.6, 7.6.7.6. These explanations are
summarized in 7.2.8, so we should add "reference to 7.2.8 about to_int,
to_long, to_uint, to_ulong" description.

JEITA TIssue Number:
Classification:

Language Version:
LRM Section:

32
Terminology, Grammar and Typographical
Errors
IEEE PXXX?/D2.0.1, October 18 2004
7.6.2.6 Bitswise and comparison operators

Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

In explanation literal "I" is used, but in the table
literal "I" is used.
None

comparison operations table

2005/2/17
Junji Nakano
Nihon Synopsys Co. Ltd

eda-sctg@eda.ics.es.osaka-u.ac.jp

In explanation literal "I" is used, but in the table literal "1" is used.

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

33
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.6.7
There's no example of bit select in "7.6.7
Bit-selects" section.
None
724

2005/2/17
Junji Nakano
Nihon Synopsys Co. Ltd

eda-sctg@eda.ics.es.osaka-u.ac.jp

There's no example of bit select in "7.6.7 Bit-selects" section. The example
isin "7.2.4 Bit-select" section. So we should add "reference to 7.2.4"

description.

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

34
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.6.8 Part-selects
There's no example of part select in "7.6.8
Part-selects" section.
None
725
Part-select

2005/2/17
Junji Nakano
Nihon Synopsys Co. Ltd

eda-sctg@eda.ics.es.osaka-u.ac.jp
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Description of Problem

There's no example of part select in "7.6.8 Part-selects" section. The
example is in "7.2.5 Part-select" section. So we should add "reference to

7.2.5" description.

JEITA TIssue Number:
Classification:
Language Version:
LRM Section:

Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

35
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.6.9 Concatenations
There's no example of part select in "7.6.9
Concatenations" section.
None
7.2.6"
Concatenations

2005/2/17
Junji Nakano
Nihon Synopsys Co. Ltd

eda-sctg@eda.ics.es.osaka-u.ac.jp

There's no example of part select in "7.6.9 Concatenations" section. The
example is in "7.2.6 Concatenations" section. So we should add "reference

to 7.2.6" description.

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

36
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
762,7.6.3,7.64,7.6.6,76.7,7.6.8,7.6.9
There's not explanation about "scan, print".
None

scan, print

2005/2/17
Junji Nakano
Nihon Synopsys Co. Ltd

eda-sctg@eda.ics.es.osaka-u.ac.jp

There's no explanation about "scan, print" in ""7.6.2 sc_logic, 7.6.3
sc_bv_base, 7.6.4 sc_lv_base, 7.6.6 sc_lv, 7.6.7 Bit-selects, 7.6.8
Part-Selects, 7.6.9 Concatenations"

Add explanation about "scan" and "print".

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:

37
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.6.3,7.64,7.6.6,7.6.8
There's no explanation about "length"
None

Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

length

2005/2/17
Junji Nakano
Nihon Synopsys Co. Ltd

eda-sctg@eda.ics.es.osaka-u.ac.jp

There's no explanation about "length" in "7.6.3 sc_bv_base, 7.6.4
sc_lv_base, 7.6.6 sc_lv, 7.6.8 Part-Selects"
Add explanation about "length".

JEITA Issue Number:
Classification:
Language Version:
LRM Section:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

38
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
7.7.3.1 Fixed precision fixed-point types
More detail explanation about a difference
between sc_fixed and sc_fix

sc_fixed,sc_fix

2005/02/18

Yasutaka Tsukamoto

RICOH COMPANY,LTD

3-2-3 Shin-Yokohama, Kouhoku-ku,
Yokohama 222-8530, Japan
+81-45-477-1447

+81-45-477-1766
yasutaka.tsukamoto@nts.ricoh.co.jp

There is no detail explanation about a difference between sc_fixed and

sc_fix.

Proposed Resolution

A difference between sc_fixed and sc_fix should be described like 6.8.3 of

OSCILRM.

JEITA Issue Number:
Classification:
Language Version:
LRM Sections:
Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

39
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
77102 7.7.112 7.7.122
Macro DECL_BIN_OP(/,div) is expanded

sc_fxnum,sc fxval,sc fxval fast

2005/02/18

Yasutaka Tsukamoto

RICOH COMPANY,LTD

3-2-3 Shin-Yokohama, Kouhoku-ku,
Yokohama 222-8530, Japan
+81-45-477-1447
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Author's Fax Number:
Author's Net Address:

Description of Problem

+81-45-477-1766
yasutaka.tsukamoto@nts.ricoh.co.jp

The Macro DECL_BIN_OP(/,div) is expanded at the class definition in

7.7.10.2,
7.7.112and 7.7.12.2.

Proposed Resolution

These expanded descriptions should be deleted.

JEITA Issue Number:
Classification:
Language Version:
LRM Sections:

Summary:

Related Issues:

Relevant LRM Sections:
Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

40
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
8.1 sc_pvector
add the comment of the difference of
sc_pvector and vector

sc_pvector,vector

2004/02/09

Masashi Watanabe

Renesas Technology Corp.

20-1, Jousuihon-cho, Schome, Kodaira-shi,
Tokyo 187-8588, Japan
+81-42-320-7300(ex.4372)
+81-42-327-8195
eda-sctg@eda.ics.es.osaka-u.ac.jp

In SystemC library there is sc_vector class, and Standard Template
Library(STL) includes vector class too. I think sc_vector class differs
somewhat from vector class. So, it is necessary that there is a difference of
them in LRM and when do we use sc_pvector class not vector class.

Proposed Resolution

Add the comment why sc_pvector was created.

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:

Relevant LRM Sections:

Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

41
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
The lack of explanation what methods should
be defined

8.1 sc_pvector
sc_pvector template required method

2005/02/17

Masashi Watanabe

Renesas Technology Corp.

20-1, Jousuihon-cho, 5chome, Kodaira-shi,
Tokyo 187-8588, Japan
+81-42-320-7300(ex.4372)
+81-42-327-8195
watanabe.masashi(@renesas.com

Description of Problem

As sc_pvector is template class, user can specify the original class to
template argument. examples..

sc_pvector<my_class>sc_pvector_inst;

And original class must define some methods, which are used by
sc_pvector to define its method. Thus please add the comment about what
method should be defined in original class.

Proposed Resolution

Add the definition about methods which user must define

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:
LRM Sections:

Key Words and Phrases:

Current Status:
Superseded By:

Date Submitted:
Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

Description of Problem

42
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
add the comment of the difference of sc_string
and string

8.2 sc_string
sc_string,string, STL

2004/02/09

Masashi Watanabe

Renesas Technology Corp.

20-1, Jousuihon-cho, Schome, Kodaira-shi,
Tokyo 187-8588, Japan
+81-42-320-7300(ex.4372)
+81-42-327-8195
eda-sctg@eda.ics.es.osaka-u.ac.jp

In SystemC library there is sc_string class, and Standard Template
Library(STL) includes string class too. I think sc_string class differs
somewhat from string class. So, it is necessary that there is a difference of
them in LRM and when do we use sc_string class not string class.

Proposed Resolution

Add the comment why sc_string was created.

JEITA Issue Number:
Classification:
Language Version:
Summary:

Related Issues:

Relevant LRM Sections:

Key Words and Phrases:
Current Status:
Superseded By:

Date Submitted:

Author of Submission:
Author's Affiliation:
Author's Post Address:

Author's Phone Number:

Author's Fax Number:
Author's Net Address:

43
Language Definition Problem
IEEE PXXX?/D2.0.1, October 18 2004
The lack of explanation of some methods of
sc_string class

8.2 sc_string
sc_string method

2005/02/17

Masashi Watanabe

Renesas Technology Corp.

20-1, Jousuihon-cho, 5chome, Kodaira-shi,
Tokyo 187-8588, Japan
+81-42-320-7300(ex.4372)
+81-42-327-8195
watanabe.masashi@renesas.com
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Description of Problem
The following methods are int OSCI LRM, but not in IEEE
LRM.

sc_string( const char* s, intn );

friend sc_string operator + ( const char* s, const sc_string& t);
sc_string substr( int first, int last ) const;

operator const char*() const;

operator const char*() const;

static sc_string to_string(const char* format, ...);
template<class T> sc_string& fmt(const T& t);

sc_string& fmt(const sc_string& s);

int pos(const sc_string& sub_string)const;

sc_string& remove(unsigned index, unsigned length);
sc_string& insert(const sc_string& sub_string, unsigned index);
boolis_delimiter(const sc_string& str, unsigned index) const;
bool contains(char c) const;

sc_string uppercase() const;

sc_string lowercase() const;

static sc_string make_str(long n);

void set( int index, char ¢ );

int cmp( const char* s ) const;

int cmp( const sc_string& s ) const;

void print( ostreamé& os = cout ) const;

Proposed Resolution

Add those declaration and explanation
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4.3  SystemVerilog # R JIL— T

NTER SVTG-1

SystemVerilog
IEEEfRZE1EAK:

JEITA SystemVerilog Task Group

J E I TA Sy.stemVerilog

IEEEIZ$(+5SystemVerilogiZE#£ 1k D B FE

o 2004/05 AccelleralZ&k%SystemVerilog3.1ag§
EERERT T

o 2004/06 Accellera/hs5IEEE~SystemVerilog®
donation

. 2004/06 IEEE P1800(SystemVerilog)% &
. 2004/10 P1800 draft1{ERk5E
« 2004/11 P1800 draft2{ERk5c
« 2005/01 P1800 draft3{ERi5E

J 'E ITA () System\’erilog.
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IEEEIZ#1T%SystemVerilogiEEILNDSEDTTE

2005/02 P1800 draft4{EF%5E

2005/03 P1800 draft4I=4&3 initiali¥ =
2005/05 P1800 draft5 [ kA AIGE
2005/09 |IEEE P1800&:2

2005/10 IEEE Std 1800-2005 H ik

J E I TA (3) SystemVeriIOg‘—

SystemVerilogD Y35

| wvhpoLer | VHDL 93 | wvHDLOO |
| OpenVera HVL
| OVA(OpenVera7 #—33Y) |

J E I TA () SystemVerilog‘
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NTER SVTG-2

IEEE P1800 WG Errata
RHEHDIRR

JEITA SystemVerilog Task Group

J -E I TA S}istemVerilog

Agenda

. IEEE P1800 WG Errata {2 =4 D=
o JEITA SV-TG ZHEHDREHIKR
o RREHDF

J E I TA (6) SystemVerilog‘
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IEEE P1800 WG Errata {2 E4 DH#EE

o P1800 Errata
. SystemVerilog 3.1a Language Reference Manual (X9 %3 X TDETE.
EBMREEZT—4~N—X 1k
o BREICHIHRERA. EEE. REARB, BREFCEETRE

o P1800 Errata MIK;R (05/3/2 H1E)

Status Open |Resolved | Closed | Total Status D&k
new 55 55 M
feedback 11 11 BREIDDIT(—R/I\vIHY
acknowledged 34 M|l BEEIERDEFHS
assigned 34 34l BUEETHAUFH
closed 246 246] BEZEAFSTFRERFHA

o JEITASV-TG &YIRZELT: Errata MIKR
o ‘04/8/4, 32{MErrata Z P1800 ~NEE (RESHR)
o '05/3/2 B R DAERK R
new 5 SRS
feedback 1 } sl il
acknowledged 3 *:* RSN RBEIN-FRTENEZHERTD
closed 23 -+ REFEREH

J E I TA @ SystemVerilog

JEITA SV-TG IZHEHDREHK:

Id Summary Status
126|Jeita 1: Typo in 17.13 closed
127|Jeita 2: Cover statement handling in formal verification undefined new
128|Jeita 3: typo in Section 17 closed

129 |Jeita 4: typsetting in 17 acknowledged
130|Jeita 5: Typos in 17 acknowledged
131 |Jeita 6: Intersect may be confusing in section 20 closed
132|Jeita 7: strong intersect needed closed

133 |Jeita 8: assuring randomization closed
134|Jeita 9: 4 state values as constraints new
135|Jeita 10: typo closed
136|Jeita 11: unclear assertion semantics closed
137|Jeita 12: iff issues closed
138|Jeita 13: unclear behavior of default sequence feedback
139|Jeita 14: unclear how to change value in covergroup closed
140|Jeita 15: typo in section 20 closed

141 |Jeita 16: Typo in section 20 closed
142|Jeita 17: BNF typo closed

143 |Jeita 18: rewrite #2 step in section 2? closed

144 |Jeita 19: can step be used beyond clocking blocks? closed
145|Jeita 20: Max uses for time unit? closed
146|Jeita 21: Simple explaination in section2 closed

147 |Jeita 22: Enum clarity needed closed
148|Jeita 23: mixing of signed/unsigned closed

149 |Jeita 24: Change variable names in_examples in 3.16 closed
150|Jeita 25: Example typo in 4.2 closed

151 |Jeita 26: optional rule to specify size in 4.2 new
152|Jeita 27: Another option for size new

153 |Jeita #28: typo in 28 closed

154 |Jeita 29: Dual Data Rate needed in always_ff new
155|Jeita 30: In the Index, check isn't on page 199 acknowledged
156 |Jeita 31: In Index, issue with blocking and DPI imports closed

157 |Jeita 32: typo in 5.6 closed

J 'E ITA (8) System\’erilog.
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RREHDFM(O)

o 1ID:127, Jeita 2: Cover statement handling in formal
verification undefined, new

CoverXMERYIZLMZDOUT, BIRIREEICEIL TIXBAREICEE SO
TLAA, BHREEICEAL CIEEZERSh TORINCEE TR,

Status: new (enhacement request)
Assigned to SV-AC

HTDEETIRN: This errata, 127 as Coverage for static verification
was voted to be resolved not-a-bug. However, to keep it as an
enhancement request, in September 13, 2004 meeting.

BICR<Ty ot 9, EITERTS

o ID:134, Jeita 9: 4 state values as constraints, new

TR ESUS LERIZHELNT, 2(E(0/1)121F T LAE(01/XI1Z2)%
FERATREET A EDADEERE,

Status: new (enhancement request)
Eamsh-MEiiaL
WHTHLEDES

J E I TA 9) SystemVerilog

RREHOFH(2)

o ID:138, Jeita 13: unclear behavior of default sequence, feedback

CoverpointXIZHLVT, default sequencebLTHIV SIS E
ROEENTHAETHLI LT IEHE,

Status: feedback
Assigned to SV-EC (Errata)

BEH DB This point may be discussed a bit, because
the number of possible unspecified sequences is pretty
large and the coverage engine needs to keep track of them
even if the sequence is not a prefix of the specified one. For
instance if 4 => 5 is specified, then any of 0=1, 9=>10 etc
needs to be tracked in default sequence. Also it is not clear
whether 9 => 10 and 9 => 10 => 11 will be counted as two in
the default bin. Ideally, it should be mandatory for a default
sequence to have the same starting point as any of the
specified sequences, to be counted. So for this example
where specified sequence is 4 => 5 => 6, the default
sequences to be counted would be 4 => 6,4 =>5=>7 etc. A
sequence like 12 => 14 is not counted in defaulit.

EITERF5
J 'E I TA (10) System\’erilog.
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RREHDFHHM(3)

. ID:151, Jeita 26: optional rule to specify size in 4.2, new

« unpacked E25| DEBEEEHEDBELIREFZERLTINS

o Status: new
o BHRSTFTIE [size] A\ [0:size-1] ELTRIRENZH, Chik
EEOERLHITLS-OREEEBEH 1L
o CORIBEZMRIRT B1-0. [size] % [size-1:0] . [!size] &
[0:size-1] £ HEHEZFIRELTLS
« Status A\ assigned [T oT=F R T, HYFLERELES

o 1ID:152, Jeita 27: Another option for size, new

o BIE ID:151 [SDUWL\T, AIDBIEEZREL TS

o Status: new

. [size>] T [size-1:0] &L. [size<] T [0:size-1] £9°5

o Status A\ assigned [CR1Ho7=Fm T, HYFLERELED

(42 (ID:151,1525638) ] CESEQER(E LRM AL, JEITA BIOIEHIEARA
Hof=. LEIFRBESORENFTELOFIRHELTL
(11) SystemVerilog

RREHOEFH(4)

o ID:154, Jeita 29: Dual Data Rate needed in always_ff, new
. always_ff DA EDHEE. HSHLME LRM ~DBHEEER
LTL%
o Status: new
« event_expression [Z posedge $# 5\ (& negedge LHFE5E
TZ4L\-6 . DDR(Dual Data Rate) ZET Y4 TELLY
o HBU\E, posedge/negedge ZHIELI-IFGEICHI YLD
CEMBHREESN TLVELY
e« TLT. FR2ODEBERFRELTD
. “edge” (19950 FIi8) THITYI LB LI IR
$l: always_ff @(edge clk, negedge rst)
. posedge/negedge #REELAELVESICHT YD LA EFAR
5l always_ff @(clk, negedge rst)

. Status 7% assigned [Zftho1-BE ST, Y FLERELD
JE ITA (12) System\’erilog.
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NtER SVTG-3

SystemVeriIog 3.1a
= nnazl_l‘lj-j’)l/

JEITA SystemVerilog Task Group

J -E I TA S}istemVerilog

Agenda

o REBEF21—HMI7IDEE

o SystemVeriloglZDUL\T

o A—HDIIFMSHT-SystemVerilog®D F| =
s@Fa—k7IL

SystemVerilog S 218 B X
ETONHTHREFZIEX
TAMMUFELTHREFEZ HHEX
BHICHR—rEEF 95X

. PHE—F

« Summary

J E I TA (14) SystemVerilog‘

oooo]]
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Fa—RIT IR A 78—

« [JEITA EDARMEMEZEAR BELIMERES
T SystemVerilog# X445 JL—7 |
SystemVerilog® EfFRZELEEIC B AN OSE

o AN— 9ft (FERARUS —:5  EDARL S —:4)

() HRYRT—HTILTRT A (k) R
(BR)EZ. BRTA TR THL O RT LA,
BRI/ TOR(R) M TEREE (K.
AB—G5T49D R TxN ($k).
ELEG) . &) IILRYRTH/OD

(GE)E+EIE

J E I TA (15) SystemVetilog

smaTa—h)7ILDFE

o A—HDILIEMN5HT-SystemVerilog3.1ad E &
Fa—Kk)F7IL

SystemVerilog 3.1a Language Reference Manual

(586R—%)

A2 IN—IZ& B H F1ESV(SystemVerilog)#& X D #h
(JEITA%:T “EDA7=a7)LLK—h2003" S8)

Q «z@%
EDAY—IL é{

HR—MRRRAE

\ - iR
g -EDAY R—KMRSR
DEEMNSDSVEEBAN

(2004/12K FHTE)

J E I TA (16) SystemVerilog‘
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smFa—hM)7ILDFE

. SAEXR EDAYV—IL(/\—P3Y)
2004/12% B

Atrenta Cadence Mentor Synopsys
Lint SpyGlass LEDA
3.5.2-SV 4.1
Simulation IUS ModelSim VCS
5.4 6.0 1.2
Synthesis DesignCompiler
2004.06—-SP2-4
PropertyCheck
EquivalenceCheck Conformal Formality

5.0 2004.06-SP3

GE) AU MBS TR — L&Y — L OSEMIZEL TIE
ERUE(CBRNAHEEEL,

J E I TA (17) SystemVerilog

SystemVerilog(ZDULVT

Verilog HDL(IEEE1364) D3t 4%

HDVL (HDL + HVL)
SystemVerilog 3.1a — {REE
TAMRLF FH—sav || e LYY

SystemVerilog 3.0 - TH4/Y
25a=4—ay HhiE Bk T4
4v5—7x42_|| Verilog HDL FadiilL) 4 P

Verilog HDL 2001
| Verilog HDL 1995 |

o THALVERIED-OICEEEHE

« HDVL (Hardware Description and Verification Language)

J 'E I TA (18) System\’erilog.
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A—HDILFEHISHT-SystemVerilogD F| 2 -1

o LR DEERRSDIFH
o EX. always comb/latch/ff
unique/priority case/if,
logic, bit
. RIS, RSP S SCBEDAIR
o Ex. *ﬁﬁﬁi struct , SEE enum,
ED 21— /)L .name/.* JAJ)LEA—F
% RItELSl, interface, do while

« EDAY— /)LD ERER L

- DPI
J E I TA (19) SystemVetilog

A—H DI SHT-SystemVerilogD Fl 51 -2

SBEEDKE

EDAY—/LIZ&-THEZ
SFEMEST!

< >

BIL LS EEMNT={ZA
HHITE, ENFFEZIX
BL\OM?

At SR

3.
2%

EDAY—JLIZIRFLIEWLVE B MFEL VLN - - -
SVIZIEEE P1800&L THE#E L {EE R

J E ITA (20) SystemVerilog‘
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BEF1—NJ7IL

SystemVerilog S (&KX o~ %FH*H%

pll e F—==———~-
JAPRTo A— LRI R | 2T+ I ISR EhRYERS I
Faysn-Iayy |[isEa AR ||| e EEES|
]=E S/ A1 26 Direct Programming Interface (DPI) I x=g3 SI¥MDSIEEL |
1

AB=J1—=R FAFsyy-TokR | int Jo—LE# break _ll
J\#HHD:E/:L—}L W shortint MJ» continue

it PR A7 B 1 longint return |
firsy FHHH’H#*I [} e I byt H'fliHHil [[[|] do-white I
UTFSILDHLE RUPRTSa—Y2d DR | shortreal PRy I
time B OD{EEB ] WW \ void 4——«-70-4/9’ >>= <<= >>>= <<<=
p //A}L—FH&—AX/{—Z $root \alias const &= |= A= %= |

\ Verilog-2001
ANSI C RASLDE—MER RAVF—F TP IO  (* PRJE2—F N ZRES I
generate $value$plusargs a4 L—av FEft(signed)2( 7
localparam “ifndef “elsif ‘line %%'Jﬁﬁ@*ﬂﬁﬁ%\ YIS k-8R % (automatic) |
const functions @* ZEHDOERIR \ > (RE) |
5 Verilog-1995

module E& $finish $fopen $fclose initial wire reg \ begin-end +=*/ 1
parameter ER $display $write disable integer real ﬁﬁ\ while 1
TP IaAVIBRY $monitor events time ¥ \ for forever >> << I
always @ “define “ifdef "else wait#@  packed E25l(1Rx) N\ ifelse
assign ‘include "timescale join-fork 2D memory repeat _I

———
J_E-ITA 1) SystemVerilog

EiEFa—HFJT7IL

OETHDHHTHRAERZDIEX

(Lint, Simulation, Synthesis, Equivalence Checker)
Dlogic,bit @always comb/latch/ff
Runique/priority case/if @typedef

O@TAMUFELTHREFEZASIEX
(Simulation)
®do _while, break, continue
®interface

O R HICHR—FEHIFT H1EX
DtEER struct @®FIFEE! enum OZ RITHFI
OFEY 21— /LESH .name/ . *
D7 H—3av
DFFIfTESUF LINIVE R constraint

J E ITA (22) SystemVerilog‘
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O THONHTHRAREASEX

« logic 4K
. reg,wire® X jll7E<5E kAl RE
o wirebLTHERAT HIHE, FSAM/1\E—DIZRE
= L—RaAVT4aiavhBELRWNETIVY
oMY —I)ILTFzvIaleE (B AR H)
. bit 2{E
° DEJD—93>®%E1B
o MHAEMOLERESINTILVS
> FRTO2MELZ2L—La TR—BE

J E I TA (23) SystemVetilog

O=ETHDNHTHREFEZADEX

always_comb/latch/ff

. HEFEMNERTHEIBEHTMICIEETES

o Y—ILEEITIKEFELGVLEIEAFLONS

« always comb,latchldto TIETA)RMTE

o FHHGREICIYY—ILEIDREEELS
initial,alwaysDI R TOFHEEHTOAVINTIT147I2
Hof-% . BEEOICELTEEMICIEETINDS

= FEEOTOHNERANDEIZ—KT S
WX Dalwaysitih TRARNVEB M) I T
L2al—arvayIL TV -EERRT S

J E I TA (24) SystemVerilog‘
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O THONHTHRARASEX

e unique/priority case/if
o case/ifXITTERHULEZIER/L S DRINDDERIZIEE
o Y—IUARUE—AKTFDTSIREHR, Y2al—av, A
TH—LI-fEREXEH
e full case, parallel case
« RTL/GATERDY2aL—a 2Ry F L

unique case (sel
3"b001 : muxo
3"b010 : muxo
3'"b100 : muxo
endcase

J E ITA (25) Sy'Stﬁtﬁ\%rilogh_

priority if (sel0) g = 3’b000;
ai| |else if (sell) g = 3’b011;
bi| |e1se if (sel2) g = 3'b110;
Ci| |else if (sel3) g = 3’blll;

i~

O=ETHDNHTHREFEZADEX

e unique/priority case/if

SystemVerilogi# HEDTSTIRE
unique case // parallel case full case
unique case + default // parallel case
priority case // full case

priority case + default |// none

unique if

priority if

-caselZdefault: fTHELMER L, full_caseDRKl
sunique caseldparallel case DEREF—

J E ITA (26) SystemVerilog‘
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O THONHTHRARASEX

o« A—YERT—E2947 typedef

. AIFMEDRELE
A—HITEL>TERDHIEEEETED
o RFEZEDR L
HAEEEE T EEREER I AT TERELETED

typedefZ#ALV=T—FEZDHI

typedef logic [31:0] word t; typedef logic [63:0] word t;
word t A, B; word t A, B;

17—F%32EvhELTES 17 —F%64EYhELTES

J E ITA (27) Sy'Stﬁtﬁ\%rilogh_

O=ETHDNHTHREFEZADEX

e do_while, break, continue
o CERETA VIR THIEA Al BE
- EIFRMED A L, SR E DI

initial begin

do *—
begin J continue [Z
I.} = n++; . <:: J:O_C)I/_ja)
if ( (n%3) == 0 ) continue; —|%*JJ’\EU@U5E¢

foo = myfunc(n);
if (foo == 22) break;
end )
while (foo !'= 0). break I=
end J:D-C”"ja)”
~NERI+3

J E ITA (28) SystemVerilog‘
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Q@ T AMUFELTIREMZDHHEX

e interface
« Verilog HDL 1995/2001 E¥a1—)L/R—MEfT

o EDa—)LH DM FIER
EHMBILENHD

o AHNDImFHICERLHOIIEE
RO EEAEH

« R—FEEZEZLDED21—IILT
AELRYETBELHD

. SystemVerilog interfacei#finSIE
o EVaA—-ILEOERHE—DIZRBTITS
. EBONBOERTED2—ILEEMLIE
WMIILTITS
. RAREDHIBIZZ KGR -
. ;I'éfbwiéﬂﬂ HIBRIZEHEST7MIIVBIE(E %%

b
J E ITA (29) SystemVetilog

AdAL
vy

@ TAMUFELTIRERZASLHIEX

e interface

module memMod ( input logic req, interface simple bus;

bit clk, logic req, gnt;

bit start, logic [7:0] addr, data;

logic [1:0] mode, logic [1:0] mode;

logic [7:0] addr, logic start, rdy;

inout wire [7:0] data, endinterface: simple_bus

output bit gnt,

bit rdy ); module memMod (simple bus a, input bit clk);
logic avail; logic avail;

always @ (posedge clk) a.gnt <= a.req & avail; always (@ (posedge clk) a.gnt <= a.req & avail;
endmodule endmodule
module cpuMod ( module cpuMod(simple bus b, input bit clk);
input bit clk, 0co

bit gnt, endmodule

bit rdy,

inout wire [7:0] data, module top;

output bit req, logic clk = 0;

bit start, simple_bus sb_intf();

logic [7:0] addr, memMod mem (sb_intf, clk);

logic [1:0] mode ); cpuMod cpu(.b(sb_intf), .clk(clk));
coc endmodule
endmodule

. =48 A

module top; lnterfaceéﬁjtﬁ =
logic req, gnt, start, rdy; // req is logic not bit here

logic clk = 0;

logic [1:0] mode;

logic [7:0] addr;

wire [7:0] data;

memMod mem(req, clk, start, mode, addr, data, gnt, rdy);

cpuMod cpu(clk, gnt, rdy, data, req, start, addr, mode); R
endmodule SystemVerllog

interfacez B HDLVWEES
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@ EHICHR—=HFT HHEX

o HHEMR struct
« CEEICU, MELES
. typedef ZHAWT, TR B EIETEAIRE
 BEARDEIKIZHL, —HELTEZRK ARG

o AlGE, RSFRZME, Bk = DHIE

struct {
bit [7:0] opcode;
bit [23:0] addr;
data word data;

} instruction; //BRITEHEER

instruction IR;

IR = {6, 377, 45}; // BEA~DKA

J E ITA (31) Sy'Stﬁtﬁ\%rilogh_

‘—-/

O EHICHR—=HFT HEX

o SIEE enum

« Verilog HDL 1995/2001
parameterEHMEE, HLL<IX definev/0OE

o« BEICERTZDITBICEEFED
« SystemVerilog
enumE 5§

- [EQREZEE, MHIENRE EHEF VI AIEE
. EHMRILETIVT

Tili

SR EDEEFIZMA .

parameter RED =0, EIEJ'EL'HE, 1%?@%'Hio)ﬁt
YELLOW =1,
GREEN = 2;

reg [1:0] traffic light; |:> |enum {red, yellow, green} trafficilight;|
Verilog HDL 1995/2001 SystemVerilog

J E ITA (32) SystemVerilog‘
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@ EHICHR—=HFT HHEX

. SRTES
. T RFE S, BB EOHI

reg [7:0] mem0[0:1023] ; reg [3:0][7:0] mem[0:1023] ;
reg [7:0] meml[0:1023] ; reg [3:0][7:0] q;
reg [7:0] mem2[0:1023] ;
reg [7:0] mem3[0:1023] ;
reg [31:0] q;
always @ (posedge clk) begin always @ (posedge clk) begi
if (ce) begin if (ce) beg
if(we[3]) mem3[a] <= d[31:24]; mem[a]
if(we[2]) mem2[a] <= d[23:16]; mem[a]
if(we[l]) meml[a] <= d[15:8]; mem[a]
if (we[0]) memO[a] <= d[7:0]; if (we[Q)) mem[a]
end end
end end
alwalj{:(ge(};osedge clk) begin alwa;;:((@;(g:osedge clk) begin Byteﬁ{ﬁ'@
<, >
q <= {mem3[a], mem2[a], q <= mem[a]; INIR)T
meml[a], memO[a]}; end .
end SystemVerilog

Verilog HDL 1995/2001 7

J E ITA (33) SystemVetilog

O EHICH R—rZHFT H1EX

o EVA—/LEM .name/.* JVAILEH—FK

« Verilog HDL 1995/2001 THE¥Y 1— L ##%:
o |EFF#EHR

o AHTHER
dul hi (i t wi 1 t);
mowlilri IE%?:CO]pa, zl,auc, dfe C%SG/

alu ul (clock, a, b, reset, c, d);
alu u2 (.ck(clock), .reset(reset),

.a(a), .b(b), .c(c), .d(d));

. SystemVerilog THiiRSh f-3kE:
o .name FAWLWTR—InFRE
e .%* '7’{)l¢|:73—|:

module my chip (input wire clock
wire [63:0] a, b, c, d;
alu ul (.ck(clock), .reset, .a, .b, .c, .d);
alu u2 (.ck(clock), .*x:

X IEE— R D FERVE
| ZBEBNICERTD

J E ITA (34) SystemVerilogi
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@ EHICHR—=HFT HHEX

o« 7H—aviRiEElE
“EIRREME(TRNTNEERL. TOIE LS HEFHE"

FHEL =M EIMENNLYD T—2ELTRER”
I HILEA

« SystemVerilog Assertion® Fi| 51
o TURTILKRIBDEAIZKSERET O/ T30,
S DB
 FHAURAEEET YAV RA S EO— LIS &
HEEFTERORTRESERLEFFAEOR L
o 7TH—3 - FxyIRAED 21—/ PLI O—ILHAFRE

J E ITA (35) SystemVetilog

‘—-/

O EHICH R—rZHFT H1EX

reqDirs EMNYE ., 1~3H 1)L LIAIZackh s EADS
SVA

property req ack;

@ (posedge clk) req |-> ##[1:3] Srose(ack);
endproperty
as _req ack: assert property (req ack);

always Q@ (posedge req) %Eﬁ%a) ﬁ“ﬂﬁ i

begin
repeat (1) Q(posedge clk);
fork: pos pos
begin
@ (posedge ack)
$display ("Assertion Success",$time) ;
disable pos pos;

end

begin
repeat (2) Q(posedge clk);
$display ("Assertion Failure",$time) ;
disable pos pos;
end
join

HDL 7H—33>| end // always 7

J E ITA (36) SystemVerilog‘
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@ EHICH R— 2T T 51X

o« TH—a e (H<ETE—HI)

property ZO/NT1#;
IO0vIFEzE >— TR -> >—T2R;
endproperty

FH—3%: assert property (FO/VTrE);

property req ack;
@ (posedge clk) req -> ##[1:3] S$rose(ack);
endproperty

as_req ack: assert property (req ack);

J E ITA (37) SystemVetilog

O EHICHR—=HFT HEX

o FINHESIELINZVER constraint

o TAMUTFERERTEHEICHE

== - AWANOER
[H f . ssncREoTL, BEESLRD
L

|PRG | O) [#ifgviLii—] 0)

o FIRIIZEDKERLGT—IDFER
- EDEHE, KFRHR, 2

class Bus;

rand bit [15:0] addr;

rand bit [31:0] data;

constraint word align { addr[1:0] == '2b00; }
endclass

/laddr® F£z2bithS00DBusA T ¥ x4 hE50{E 4 5k

Bus bus = new;
repeat (50)
begin
integer result = bus.randomize () ;

end
JE ITA (38) SystemMeriloge
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@ F#I5E— & (220) S
fraRe Verilog HDL |z Verilog HDL : | SystemVerilog

1995 (102) : 2001.(21) =l 3.0-3.1a (97)

always
and
assign
begin
buf
bufif0
bufifl
case
casex
casez
cmos
deassign
default
defparam
disable
edge
else
end
endcase
endfunction
endmodule
endprimitive
endspecify
endtable
endtask

event

for output supply0 :___-;;:;;;:;Z___i alias endclass join_none string
force parameter supplyl : cell I always_comb endclocking local struct
forever pmos table i config E always_f£ff endgroup logic super
fork posedge  task : design : always_latch endinterface longint tagged
function primitive time : endconfig I assert endpackage matches this
highz0 pullo tran : endgenerate : assume endprogram modport throughout
highzl pulll tranif0 E generate i before endproperty new timeprecision
if pulldown tranifl : genvar I bind endsequence null timeunit
ifnone pullup tri : incdir : bins enum package type
initial rcmos trio : include : binsof expect packed typedef
inout real tril E instance i bit export priority union
input realtime triand : liblist : break extends program unique
integer reg trior : library : byte extern property var
join release trireg : localparam I chandle final protected virtual
large repeat vectored i noshowcancelled i class first_match pure void
macromodule  rnmos wait :pulsestyle_ondetect= clocking foreach rand wait_order
medium rpmos wand :pulsestyle_oneventl const forkjoin randc wildcard
module rtran weak0 : showcancelled : constraint iff randcase with
nand rtranif0 weakl E signed i context ignore_bins randsequence within
negedge rtranifl while : unsigned I continue  illegal bins ref
nmos scalared wire : use : cover import return
nor small wor | covergroup inside sequence
not specify xnor coverpoint int shortint
notif0 specparam xor cross interface shortreal
notifl strong0 (39) dist intersect solve
or strongl do join_any static

Summary

“BRLHEE". “EDAYR—MRIR“D
2O DAL EhI-SystemVerilogD S 5B

o 12MD#EXICEHL CTEREAZEEM
« ETONHTHAEMZADIEX
o TAMIUFELTIREMEZDEX
o BHAICHR—IEHIFT X

o SVTEMSNSTFHFEEZEAL—EDGRBAZER

J E I TA (40) SystemVerilog‘
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