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10/27(4:) 11:00-17:00 #5 7 [7] PDS %% JEITA BFE XH 26 1 8=
11/ 1(4) 11:00-17:00 % 3 8] SystemVerilog-TG 7 A 7 o & (FikiiE) 2E=
11 11/16 (4) 11:00-13:00 5 3 FHEHE(L/NEE S HWIRELAAE 5 B 516 k= )
11/17 (&) ~11/18(+) % 6 |8l SystemC-TG (5 &) 2l FHIFH0MEE £8%
11/29 OK) ~11/30(K) % 4 [A] SystemVerilog-TG (8H i) /NET VY MUk T IV 2=
12/1 (&) ~12/02(1) 25 8 [0 PDS #ft/E sk AL SRR e & —
12 7 12/13 (K) 18:00-17:00 £ 5 [A] SystemVerilog-TG )11 A ‘/5’_4 D=
12/15(4:) 13:00-17:00 %5 7 [d] SystemC-TG -~V — /Ll 2EE 6
12/22(4) 11:00-17:00 % 9 [0l PDS #F98%> JEITA B XES 5 1 =
2007 £ 1 A 1/12(4) 11:00-17:00 % 10 [#] PDS #f%E & JEITA 314 ZikE
1/19(4) 13:00-17:00 % 8 [A] SystemC-TG R/ U — o RT/A/KER 2 B FEHOR
o A 2/16(4) 13:00-17:00 % 9 [\ SystemC-TG JEITA GRK50) 303 &3
2/23(4x) 11:00-17:00 % 11 [ PDS #ff%t % JEITA B XH 26 2 2=
3/2 (42) 11:00-13:00 55 4 FHEAE L/ N ER S FWIRBELSAE 5 B 516 k=
3 3/9 (4 13:00-17:00 % 6 [a] SystemVerilog-TG #A FELFEY 2= (KM
3/23(4) 13:00-17:00 % 10 [7] SystemC-TG JEITA (50) 314 &=
3/23(4) 11:00-17:00 %5 12 [5] PDS #f9E /i R#HES  JEITA 305 2=
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21 YHEERFHEZ{ETHE S (Physical Design Standardization Study Group)
211 BHH
HREIRT NA A - BT 7 2 v VORI, B ZeikE EOERH b TE T D,
Fio, IO OREEMFRT D2 DEMDHE LI-TESCTA T T VNR, 2077 ) a VR —fk
L L7t bIEME (L S T, BREHRIEOB%E - AR — b 2 2 MERBOBEE & 70 2 FH10, P8k~
H LR L DIERIEZ N A L— XTIV ERIREZ TETWD,
FRMEEE RS LT, AFRESTIE, RO LD BRFAELOEEE T T 52 L1280, KV
PhERA R EHRREOEBUCEMT 5 2 L2 B E L TEBI 2 1T- T\ 5,
s W65 F ) A=)V UBEOT 7 JaY - ) — RiZBiF 5, LSI O%ElaRE - MEEIcBd 5
AR O b
CRERRUF L ZOEELEORTRVIRD 57477 U EHERELZHET . R/t
=)L« HA KT A OIERL
- LSI OBk er, MRETFIEORE, B R 2 ETE 57477 U Ol
cBHET AT TV 2 HWTT O BRER 0 R E TITA 20 2 HIET D 1O DIRMER U F~—
7 T — 5 OAER

21.2 EFBHE
2005 4 5 H /) OIEB &2 BA4G L, 2007 4 3 H £ CTOK 2 (EM OIGEh A Fha L7, SHEEIE, M
IR L C TR 7 —~ 2 ) B CRESCR Y F~— 2 #2175 72,

- BRBEIREARTT & 5 58 L 12 BRI PTIE D 2 & O EIEEHEA~D A 27 O

- FERHORRI X A X 2 TNT C ORISR D R & HR R

D 200 T —< HETIICHETT 2002 5D F 27 I — TR RE L, 2006 FEILE

NENIRD K 5 2R IEE 21T > 72,

- FEYRET Y VT - 2 R 5 )L—F (Parasitic extraction modeling Task Group: PEM-TG)
BAM LIS RO BB B E~D BN EAME L TV A RE R OBREIIE S S X 12kt L, EHo& 0
BREDIRFEERIFEICE B L, TS B EIREE~E 2 2 BB W TROFE - Rt E1T- 72,
1) 65nm 7'0 & A TOHRFRHMEIL S D& & RFREIUT 5 D & DR 4 B8 L 72 TR
Hro 2) BRRIRHUL S D DBERFFEIX S S EITE 2 5 48
Flo, BEEENOHE L TIT-o TV 5, RN F~— 7 B % H - LPE (Layout
Parasitic/Parameter Extraction) ' — /L OF5EFHIRE R DWW TE & T,

FERTSA AV FRY - 2 X9 5 )L—TF (Statistical design methodology Task Group:
SDM-TG)

WAL OHER I E > THE & 72> CE X O D& OFBIIXHLT 5 7= i 3 Rt S bk o
TV D IEFHOZRERE FIEIZ DWW T, FRISHEEHIIERI 2 A X 2 ZIRIT IR B3 2 RO FAE -
BEta1T o7, 1) BERIUEHIZ A X 2 VTR 2 REER ORGT & £ ORHiifERE D
HEZ2 (05 FLEIREN ) & OfkR) . 2) HFHHIEI Y A IV TIITICEB T 5 ANV —IE 52X DK
A& AR E B LB IR I S o X R TIEORE,
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IO OIEF THOLNHERIZ, RO KD RIBRERIC L 0 BE T RICABET 2,

T =aT I AR— b

« JEITA O FR—L_—

- FEFSOWTEE - FRITBIT 2 BECMmSGE~ DR

FR DA ‘iﬁ'f:;'}’/l/ LAR— hOfEICHe# L7z, £7o. FERE, KON SFEEDOMED

—E AL T OFR, fGEIl THEE LT,

[1]  THERETA STA @ﬁﬂﬁaﬁﬁﬂ [FIfE & o AT KWBRIFR T —27 > a v, 2006 4 4 A.

[2]  THEaETE) STA ORSEMGETIE L £ O MF, DA 2> RY T A 2006, 2006 £ 7 .

[3] T[Proposal of metrics for SSTA accuracy evaluation], IEICE Trans. on Fundamentals,
2007 4 H.

[4] T45-65nm / — FIZHT 2 BIEIL DO S FRE OBREDRERAFE], [\IEE & 2 2T AR
U—27vav7, 2007444 H.

(5] [#eHY STA TO A N—KfF M ZZE LI B O D X5 RFEORE], FKE AT
LR —7 3 v 7, 200744 H.

21.3 HEEHBEOER

KEH O FIFERE(LIE N SI2 (http://www.si2.org/) i%. IEEE 1481 @ DPCS (Delay and Power
Calculation System) % O DCL % 5k L 7=, OLA (Open Library API) AR i H 7 v & &
RNT A =2 DFEREE ~ b (SIPPs: Standard Interconnect Performance Parameters) 55, FE#E(L
DOHEHE & K IZE D A TWb, £72. OVI(Open Verilog International) & VI(VHDL
International) 23 & ff L TH& /& L 7= Accellera (http://www.accllera.org/) TiL, KD Verilog <°
VHDL 2/ x. L5 DPCS X° EDA 71 7 7 U OfE#E ALF @ IEEE {E¥ELIEE L VAR — KL T
W5,

*ji AATIE, &I 7vey=r by, PHEIRESEwEIT O TBE] ZpEE 5 CTIEFE L Trmik$

WA L L TOREI ZH - TE72(2006 4 3 £ T), BAMIZIE, 90nm 77 /vy - ) —

RIZBITD, AT A« F v - F v 7 (8C)KatHilr, 731 A - 7'mk AR DL FBAFE 23T
bivl-, ZOFEITHMED 1 > TH 5 5K T2+ % —STARC (http://www.starc.or.jp/)
TlE, SoC ixFHEMTBITESE, SBEARI M THOITWD
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214 BMAUN
SR B B E i@ VLSIH
B EA MR IEE  RTESEER
Z B WwhEXHK NECTLZhe=sZH

[F] B B SPERERE
[F] Hbk OREH U —T7R
7] N B AT Wo— >y ke ) R_X—g v
IFi] LN fliz YV =—LSIFH¥A
[ ES NI ARTAT VAR« THA 2« VAT KA
IF] N RE AT AAY ) 7o A
I mOEEE WY a—
[ HOH 9L E AR TI ey
® B s HFRLERY
% B ®BAE®H  KRKF
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22 J\ELENMERS

2.21
(1)

BEELNMNEES

HEOHREI vy a v

JEITA/EDA £fi %92 B 2 OEEUE(LIEB)IT 1990 42> EIAJ/EDIF W7t % B S SLIC
FV . YT EDAICET % 7 v — L BRI L THARDER ZRET HHE— DR
BAE LT, FRCEREILIR SEEOMARIEE L & £ ORISR HRE R L&, %
TIEE) O LA RETRRR S FHOE KEAE & BREEZRMITIE U T, ot at i B4 oM
- REICY 7 FLTET D,

VAT LEFEA Y R Y ORHNERT LR T, BEERIIKARE LTEERT Y Th D,
AL RRE OVE B & L 0 BIFEICALEATIT D728, 2000 4 11 A ICA/NEB R MNRIL ST,

HFRENZ A 401 EDA B O3 TEC (International Electrotechnical Commission) &
IEEE (The Institute of Electrical and Electronics Engineers) T, fil € S 41 C X 7=, IEC
TEHTYA A — b A= arEiEimd D TC(Technical Committee) 93, IEEE [T=x >
e — % VY% A4 7 4 @O DASC(Design Automation Standards Committee) &
SA (Standards Association) Tk %5, ZiE TIL IEEE TED L -HE#EAL TEC T HiER
5HDH %007, 2003 4 LY it IEEE © DASC/SA DU —F v 7 7 V—7Th | £
HEDHEIX IEC & IEEE TRIFFIZTE % X 912725 72 (Dual Logo) .

EN TIX IEC OXGSHEREITEFIHFHBEYSTH 5, TC ’fEKWiE%ﬁ% V. EFE
Wl 72X JEITA [ZHHME ST b, TCI3 &— R = 7 EHLIR SFER#E D U —
7 7 N—7(WG2) OENZERITE A HFRIBETF2ICH 5,

ANEERITIEC/TCI3/WG2 [ENEB R & e TIFBEI T2 & O ad ikl &2 2002 452
(N L7 (K 1 2/), 2o R, RN ERa0ZEE ) TEC/TCI3/WG2 D45 FfifR 1
CIRBRAEHEFRERET DN TEDLL IR o7,
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B |
" TCOSEIEES P ’~ TCO3
’—Ewez EMEE= ’~ WG2
1 Bessasssnsnsssamansnnnnnnngd ' 1 _|/ T
AN 2 i i b ouartem) ’
- ~
JETTA IFFE
i i —CAG
FEDAH#EEF']%E:: . > EEEESA  L—NesCom,RevCom,
Ko
(04/124 mosc s
me%ﬁ% v [04/1207) -
wG2 EREES | ldas S
T I: I T
—SvstemC?R?’ij‘—? ; \—/-}Eﬁﬂfﬂ?ﬁ by

: | Systemverilog®2 4 IL—7 | — i
i\ Accellera, OSCI T OANEEEHEHA §

e ———— - - [RS— o

1 RECPERERLMOFRELBELE ORER

2003 A I121E, SystemC KO8 SystemVerilog OFEHE( 2 R & L TR - HEES 2 HAY T,
FNENHT AT TN—T %3 E ST, SystemC 1%, FTFEFTEEENFEHEINTND AT A
LULOBGEHEFED 1 D TH Y, SystemVerilog 1% IEEE 1364 (VerilogHDL) D%k « FREH AT
DILETH 5, ﬁ&x77»~7&% HK@ﬁEMﬁ%kLT W OBEMR L HHE L, 5

FEAAR D MR 2R 8 iR et & SCERE 2B U C, IBEE(b~ET T 5 2 & B L TEBEI 217> T\
Do

APNEERDOI v a 3 2002 FEEKONR TIILLTO L S IZER LT,

IA/NZE 213 EDA K OBEEIF OFEHERIZEE LT,

- Ao E A 2T AL, BET L.

s BT R OB ER DR RITE T DIRBEDOMEME R L

« BN RIREZR G EITIE. BRSBTS L TIREZ 1TV,

- PO OREHEAL BB RS & oo - Wl - Wh /1 A HERE L

CFRS, TYA A= P A=Y g /GRS R (TCI3/WG2) WG DOiEEh 2 304 L,
* FTRBIEE AT O
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(2)

(3)

2006 FEFEREAE L/ N B4 A 223 (2007 4 2 HBUE, WORRIS)

ESOE O S Y =—(R

glE A B H ZPEEEE

x B B B AE—TTT 4R VUl
(TC93/WG2 =1 + =1 ~F)

Z B MM w rhESTER
7] X BERE
[F] B &L NEC =L 7 hu=2 A
[F) 2o LR S e [N
7] R 7 — A
[ [l NI Tl Sl X — 7
7l o 74 BrxvraTrrzoay
[F] H A # X T FE e PE ZE
[ =l E v a—x YW
1= W 0 L B S S SO ({5
[ SN i AR ) 7 A
[F] % R Bk TR ARTAT VR« THAL L« VAT KX
7] EHRRXK WIr7ryzxax—
7] #% B fnk  NECx=LZ bu=7 A
[ i) AEF BLl~vA Aoy a—va XK
[F] BoR A & 118 VLSIH
% B A HFEWHE KRKRFE
7] OE O E TR
2006 £ EE)

B NEERE LTI, F 4 BlOXEEITV., 2 FO SystemC ¥ A7 7 —7
SystemVerilog # A 7 7 /b— 7 OIEERILOfERR HEELRIERRE O R 21T - 7, Fﬁ? A
7 7 N—"71% 2005 KD SystemC., SystemVerilog @ IEEE EE#E(LIZ 5] X for & | HTHIAEUE
{bIE B OFERRE, ke S5 O A e & OREMmA 2158 2 ke L 72, £72. 2007 4 1
HOYAT I THA 2« 74 —F 52007 TRIRGFFLRSFEDO L —H - 74+ —TF L i
L7z, GHEMIES TG #iES M)

2006 4~ 9 H ® IEC/TC93 ~v U UEFRE#ICIE, TCI3 ENEZRERHF TH LMK L
ANEERPLIRAZABROWNEBRTEEOEHO 3 ALz, GEMi 2.2.3 %
IEC/TC93 O (5) THZ )

E'@iiﬁﬁ‘ét%i@ﬂﬁﬁi& IR RN - T,

AR HEEE SR 538 ) L7z STARC &, FRME(LAAXICBIL T, WL EEOFFE LA
EIiTo72, 4 AT SPIRIT 2> Y —3 7 A b OB BENNTZ, Accellera 705
® Low Power #E#{#2% (UPF, Unified Power Format) 28 11 A OiE#E(L/ NEE S KT
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EDA HfiEEfEE S TR Sz, 12 11X TCI93/WGT & WG2 DIERETHDHT A b
BIER O HE(IZ B L. STARC O Test B BAfR# & STIL (ZBE3 % B » AR DAL
#il IEC/TC93 ~D 11 DFBFEV % 1T > 7=, Accellera & OSCI O M HARIZ IXFEFEE 1T ft
2007 F 1 ADV AT L« THA v« T4 —TF 5 2007 TO%FELL—F + 74 —F L TD
SystemVerilog & SystemC D FEHEIRIL K S # OFHE OFEH Z BEV L2, 1 AD
EDSFair2007 3 v (2%, IEEE DASC & OARSHEEZ M L2, (NWAIXKREID)

2.2.2 |EEE/DASC (BREBF¥=/HiBELFEEEZTER) - IEEE-SA
(1) {HE OB
IEEE (ZKEICATZE < EX. B, Hik, REQERENRY2THDL, £, 205
B OIEREIEER 2 RSO0 . L JAFPHIZE M L Tv5, DASC, SA X IEEE OF
WAk S LT, =7 bu =7 ZPEEICB T LG HE LR OIEELIEE 21T > TV 5,
B O LT, FERERR G LR 555 (HDL: Hardware Description Language) ® VHDL &
Verilog HDL ([ZBH#E T 5% FH EMREETH Y . XA I U 7 E#H, wmBlapk, B L7 A b
DEREIZENDI LTS, ZHOREFFEFHEICEAEL T, Y A7 L L~YLE Tl i 2 95K
LT, Analog Mixed Signal, Y7 FV =7 &/ — R U = 7 hiflek 515 OILIE OEEL & f
FTL TS, 2005 Fi21% SystemC & SystemVerilog &\ 9 @Lax st S 56, &it &M
REA A LTl 5 aB OAEEL/EED 2T LT,

(2) JEITA/EDA-TC & o[t

N E CIZEDABEINEMAEZEXIZIIEEE/DASC D A /3 E L CREHET 2 WGIZEM L,
AL RICHADF A2 KW L T&E 72,2004 4 12 HIZIZ IEEE-SA OIEX A 26720
IEEE OEHEIEENC FT 7 P L Ea— R EROLEEORSE, &K E42 W U CTHEMBAIZS
MLTWD, S4EIE 2 4.5 0 12 EDSFair2007 ORI IEEE DASC & OA Rk 4 bk
L 72(2007.1.26) ,

DK E DB DASC #5E @ Berman X, Accellera Vice Chair @ Denis X, Accellera
® Low Power 7 /\— 7&K ® Bailey K& L7=, EDA-TC 253 25EK, IHHK, /)
B, AR, BRI, IO KA L, £9° EDA-TC OIEERKI 2/ L7z, Accellera
5 IEEEDASC ~~, Low Power HE#(LOFEMRFHER N H 72, ZicxtL, BARND
X Low Power (ZBIL. 95 1 2BOEHE|OHEX (Si2 (12X %5 CPF, Common Power
Format) &% 0 | BEZE L TEY, 01 AXZHEBELTELWEDODEREZE AT,
Berman K75 1X DASC ®F72 WG O5fifEH O HicEnH -7,

(8) THVE TORSE L BAEDIRIL

O ZhFETomE
DASC/SA TIZZNE TIZLL FOIFEMIEEEZIT o TEB Y . £D 5 H DWW D, IEC
THIEEAREL L TERRE STV D,
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@

1) VHDL (Std-1076)

2) VHDL Analog Extensions (Std-1076.1)

3) VHDL Math Package (Std-1076.2)

4) VHDL Synthesis Package (Std-1076.3)

5) VHDL Timing (VITAL) (Std-1076.4)

6) Verilog HDL (Std-1364)

7) MVL-9 (Std-1164)

8) Waveform and Vector Exchange (WAVES) (Std-1029.1)

9) The RTL Synthesis Interoperability Standard (Std-1076.6)

10) The Delay and Power Calculation Standard (Std-1481)

11) The Open Model Fundations Standard (Std-1499)

12) SystemVerilog (Std 1800-2005)

13) Verilog (Std 1364-2005)

14) SystemC 2.1 (Std 1666)

BAEDRDL

2007 4 2 HBI/ED DASC KT SA & D42 T ® Working Group & Study Group /LA

TOLEBY, P1685 D WG NS HFE LTIZHH WG Th D,

- P1076 Standard VHDL Language Reference Manual (VASG)
o VHDL-200x: the next revision
o Issues Screening and Analysis Committee (ISAC)
o VHDL Programming Language Interface Task Force (VHPI)

- P1076.1 Standard VHDL Analog and Mixed-Signal Extensions (VHDL-AMS)

+ P1076.1.1 Standard VHDL Analog and Mixed-Signal Extensions - Packages for
Multiple Energy Domain Support (StdPkgs)

- P1076.4 Standard VITAL ASIC (Application Specific Integrated Circuit) Modeling
Specification (VITAL)

- P1076.6 Standard for VHDL Register Transfer Level (RTL) Synthesis (SIWG)

- P1364.1 Standard for Verilog Register Transfer Level Synthesis (VLOG-Synth)

- P1481 Standard for Integrated Circuit (IC) Open Library Architecture (OLA)
(IEEE 1481R)

- P1499 Standard Interface for Hardware Description Models of Electronic
Components (OMF)

- P1603 Standard for an Advanced Library Format (ALF) Describing Integrated
Circuit (IC) Technology, Cells, and Blocks (ALF)

- P1647 Standard for the Functional Verification Language 'e' (eWG)

- P1666 Standard System C Language Reference Manual (systemc) [cosponsored
with IEEE-SA CAG]

+ SystemVerilog Working Group
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o P1800 SystemVerilog: Unified Hardware Design, Specification and Verification
Language (SV-IEEE 1800) [cosponsored with IEEE-SA CAG]
o P1364 Standard for Verilog Hardware Description Language (IEEEVerilog)
- P1685 SPIRIT XML Standard for IP Description (IEEE-1685)
-+ P1850 Standard for PSL: Property Specification Language (IEEE-1850)
[cosponsored with IEEE-SA CAG]

223 IEC/TCO3(ERRESRBRERE THA VA — b A—3L)
(1) IEBY OB
IEC 1% 1906 fFIZF% N S V72 EFREBERI TH 0 . B X 9 EARMEED 100 JAFEIZH T2

9 A® IEC M T 100 AEDLEA X Mg I -, &FFHEEE B #)Jz 2
IEC/TC93 1% 1992 AIZf% 7 &7z, TCI93 DR i%@ﬁﬁﬁ%éﬂf% 0, AL AT,
by Ko To~v—7 B, I,k M, GREBRE ST E 2, BTl 2002 45 10 AlCH
[E-JEAi. 2008 4F 11 A - 2004 4= 10 H132K[EH - Piscataway i CHHEE S 47z, 2005 4= 9
HOBAROFHS(RE)IZHiE, SFEIIRAY « LY Ui CRIBE SNz,

(2) TC93 Dk & S

2003 4= 3 HHIE IEC ® Web ¥4 |k (www.iec.ch) |2 X 4uiX, 25 B[EH TC93 D A /3 b
o TW5, IEC DA /N ERIZIE, P(Participating) & O (Observer) ® —FEFAN & 5 03,
PAANZ8AUE, O XA NPR16 WETHD, PAU/ANE LTI, BA, FE, v 7,
ALY T4y TR AFV AL KE, FoapBxan T, O A& LT, 7
FTUVAA—ARNTVT A ZVT AAX— FTH VAR 2T N AT = —
T TITAT N TV AR TANT R, Tor~v—2r, KA, #E, gLE
T TR NEEINTWS,

(3) TC93 Dkt v —F > 7 7 Nn—7(WG)
TC93 1% 7 52D WG/IWG AR STV 5, ¥z, WG2, WG3, WG6, KT WGT
AP GREDL G OB ERE L TE, 5FETOX WG OERIEEZRT,

WGl : ETNVDO/NN—FF A E—1 3 : (a) STEP Electrical(ISO #i#%) & EDA
DL MEORKFH. (b) EDIF & AP-210 & OREG MO, (C) SFEMO
Interoperability D

WG2 : — Ry =7 RN SRR« (a) VHDL S5E(tEE, Verilog HDL OG5
DfgFEr, Y A7 ALk FEE (SLDL) biR@EIc iy s T&Ez, (b) IC
delay&power calculation system Df#Ft, HAZ G O#EE ALR AL ; IS (H
EsHIAS) {b5E, BIfEIT SystemC. SystemVerilog 23 H1.0»,

WG3 it — 2 R PDX (Product data eXchange) (ZX2~T7 VT VT2 Z
L= g EEEAO IR O .

JWG11 : FEilk D XML AL D i~ H Y #7275 Do
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WG5  : HREAYE (2 7 = A) T A b O BRI ER O,

WG6 : HAIHAEES ST A 77V, B - K- BRO{FTr Y= MNEOAERES &
DORFEH, HANSIX JEITA/ECALS 7 r Y =7 O EEZ#EEZ L TV 5, IBIS
HLEEICERY EFohTWnWa, Blix~7 V7 AT 7 L—v 3 (MD)IZH
TOHREENFEROF L E7Ro>TND,

WG7 : VAT A T A MLk ERE. ATML (Automatic Test Markup Language) D%
G

(4) TC93 EANZES L EE AL 3(2007 4 2 A HTE, W)
- TC93 [H A
HEER BESRIA v E—F v a )
- ENEMEES
ZER P & GOgRT) *
% H )k A& (STARC)
Z B R %R (/=) % M B—JPCA) ., &G i (PartsWay) . [T EE (SML)
- WG2 : (v— R = 7GR S8
AR R =)
EEgz - o) BIEE NG B F—)*
Z B ER)I BE(EL@)*, 0 m#EE ) *
- WG3 : GREtT — & 55HadkBl)
FOA AT S TR *
- WG6 : (FFFIHRERSZ A 77 V)
¥ A 5 W (PartsWay, EFE= - o03F)
- WG7: (AT LT A Mk EiEE
I~ BB (SML)
B EEBESRI A X —Fvata, EEz s o)
*EiX EDA ST 5EMEE R b OB INE
4 Ao @ ARAIENZE B R ORIT 2 RERSEER VS ED T bh7zns, 2007 42 A
735, STARC O HEKDOBMNAERF T, LRkl & 2oz,

+
%

(5) TC93 ~/V U v EEEOWE
2006 FEDEFEEHEIL, 9 AIZ KA Y O~L Y U HN, R RA YR T /VCRfE S iz,
ZMENL, KEE BARDOART, T ZHERER, REEE LTz, AADGITKEA LS 6 4
DM UTz, KENSIXZTCIS A N2, IEEE 026 1 4DOBNMAHY, T a7 e
BIfR Coigmm AT,
ALY UREETIE, TC93 7' LU —2=ik, WGL, WG2, WG3., WG5, WG6, WGT,
JWG11 © 8 &M B STz,
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BEE1 TCI3RLY UEEBAR

WG2 Tlix, £9°, EE= - 2 F 0 Alex K5 IEEE DASC, Accellera, SPIRIT 7¢
& B 2 K E OFE AL R ORI E N B o 7=, BAD S I1X EDA HfiHEMAEE A OEH)
RILEFEIT 5 & & 12 SystemVerilog & VerilogHDL O#t &UAZ & 7= > TIXakFHE FEMK A
DI= I AV ZEE N LB LR E LT,

TCRB ALY VRBWG2FE LD
O FTarnrunadArTF o AIEBEE EOF a7 vuIdDA T A% IEC NU A
(IEC 61691-4: Verilog) & IEEE U % IEEE 1076 : VHDL) ® 2 5a CiEDH 5,
@ BT o T n IFEREER
(7) IEEE 1076.1.1-2004, IEEE VHDL Analog & Mixed-Signal Extensions
(/) IEEE Std 1800-2005, IEEE, SystemVerilog
@ EH TR AEAE R
(7)  SOC - SPIRIT : IP_XACT (= > —7 A, IEEE PAR 1685)

(/) ESL: Esterel “reactive system” it HENSiE (a2 VY —v T b))
Rosetta ~ /LT KAA U ET /VHEGE(DASC IZfE GP)
AADL 7 —%7 7 F = 7Rtk Y SAE
(1) KIHEES : Accellera, Si2 72 & CTHigH
@ FEkE & Test IR OE, WGT LI LTV Z L2k,

(6) IEC Hk&KREIZOWNT
FREERD 3 AICLLT 710 IEEE f£4#% 7 =277 /Lbm 2 & L C, First Track T IEC {54 &
THEMEPIRE SN, ¥/ NEES(TCI3/WG2) L LT, ENERELVELDHTH
o
ZD 95, Item 1~5 1% Test B TRIED WG2 - WGT DI ZEMEITHY L, STARC @
Test B2 Expert Th DMK A WG2 Expert & L CTHAZ T, i TETH D, £7-. Item
61X TCI3 N Y U RFETT 27 A ARMEL LTI RN v 7EORETH D,
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Item 1: 1450-1999 Standard Test Interface Language (STIL) for Digital Test Vector
Data

Item 2: 1450.1-2005 Standard for Extensions to Standard Test Interface Language
(STIL) for semiconductor Design Environments

Item 3: 1450.2-2002 Standard for Extensions to Standard Test Interface Language
(STIL) for DC Level Specification

Item 4: 1500-2005 Standard Testability Method for Embedded Core-based Integrated
Circuits

Item 5: 1641-2004 Standard for Signal and Test Definition

Ttem 6: 1800-2005 Standard for System Verilog: Unified Hardware Design,
Specification and Verification Language

Item 7: 1850-2005 Standard for Property Specification Language (PSL)

2.2.4 Accellera (&5 BB OIRELHE)
2241 EEIOWE

BEHAEPEMEZLET DI, R L A —T A VU F T = — R THE DN TR AR S
T&H 5, Accellera (%, Open Verilog International(OVI) & VHDL International(VI) %4 L T
2000 FIZRRAL S LTz, REMRLIBFEEZ TUDISHT LWEEHEORE | FEEDBRIRE L O T s ko
B LWERGEH TR O AR Z AT > T\ D,

AL, FERA—T VAT LA —T1E EDA RXUFXIPLIALKBIMLTEY, "— KU =
THRIBICEELT VAT LGB E TEAET DGR SELMiT L T D

2242 BEOEBHRER
Technical Committee % i%iE L, Xt St DB & K E % 1T > T\ %, Technical
Committee |X, HFIIZHEFT 2 #E D 5 SubCommittee % FilkHAk & L TR, F72. Accellera
TRE L7 ARYE T, EEREYE S UCIEEE ICIRET 5 2 EMEFIC2 > THE Y | EEOZE VW IEEE
@ Working Group °fl OEEMKEZ XL T\ 5, FEFEE L, Accellera EHETH 5
SystemVerilog 7% IEEE 1800 & L C IEEE DIEHEL 72572,

2007 4F 2 A WA D Accellera @ Technical Committee [ZLLTFDEBY Th 5,
Interface Technical Committee

* Chair: Brian Bailey
» Co-Chair: Damian Denault, Zaiq Technologies

- Committee home page
IEEE P1800 SystemVerilog

« Chair: Karen Pieper, Synopsys
- Committee home page

- Check the SystemVerilog page for upcoming events and to download the LRM
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SystemVerilog - Basic
= Chair: Matt Maidment, Intel
- Committee home page

SystemVerilog - Enhancement
* Chair: Medhi Mohtashemi, Synopsys

- Committee home page

SystemVerilog - C Interface
= Chair: Charles Dawson, Cadence

- Committee home page

SystemVerilog - Assertion
= Chair: John Havlicek, Freescale
» Committee home page

SystemVerilog - XC (Cross Hardware Description Language)
+ Chair: Somdipta Basu Roy, Tl

+ Committee home page (under construction)

Open Compression Interface Technical Commitee
= Chair: Bruce Cory, NVidia
* Vice Chair: Kee-sup Kim, Intel
- Secretary: Mick Tegethoff, Cadence
+ Committee home page

Open Verification Library (OVL) Technical Committee
* Chair: Mike Turpin, ARM
» Co-Chair: Kenneth Larsen, Mentor Graphics

- Committee home page

Unified Coverage Interoperability Standard
* Chair: Faisal Haque, Cisco Systems
» Committee home page

Unified Power Format Technical Committee
« Chair: Stephen Bailey, Mentor Graphics
= Committee home page

Verilog AMS Technical Committee
= Chair: Sri Chandrasekaran, Freescale

- Committee home page
IEEE P1850 PSL
« Chair: Harry Foster, Mentor Graphics

- Committee home page

» Download the Accellera Property Specification Language (PSL) LRM
- View the PSL Whiteboard Presentation by Harry Foster
= Conditions of Use for Accellera's PSL LRM
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IEEE 1076 VHDL (Accellera Technical Committee)
= Chair: Lance Thompson, IBM

- Committee home page

2243 #HmLULVEIE L EDA-TC L DEAfR

AHEFEIL, Hi7212 Low Power OIEME(LIRFTY — 7 GP. Low Power Format Technical
Committee 2372 L, EDA-TC IZxfLC%, /NsZBZE L T, 11 HITEELOE R E5H%D
IEEE ¥ 2 B L7 A7 ¥ 2 — L3S S 17z, Accellera 13 1 A4 ¢o IEEE DASC &
EDA-TC & O &R MTG I28W T, Z 0% (UPF) % IEEE ~ 2795 & & §ITHEHE(L Draft %
—HRANBA LTz,

XL/ NR B2, 2001 4E 4 H 225 Associate Member & LT Accellera [ZCEH L TEY . ik
RN AR METR B~ D BN & AF R ZAT > TV D, A S | FEFEEC él%fmé‘f Accellera @ Vice
Chirman ## % 2007 4 1 H£{jx TR L 7= EDSFiar2007 L fX D AT LT WA e 7 4 —
Z 2 2007 @ SystemVerilog = —H « 7 4 —7 A 2007 (23T, KE TORH OFEAELEH &5
B OIRERE e — R~ > T O/ - BEREZ BV LT,

225 SystemC 2 XY 5 )L—THs
(1 HFx

N— R TR EEICL S A7 4 LSI o#FE . VHDLUIEEE 1076) X°
Verilog-HDL (IEEE 1364) OE#{l~? JEITA (IH EIAJ) O E#kE & HITIAL /K LT, FE
ERTIHEH SN TS, —J7, FEEOHMICEMIIBRAREN & blThnE S, BEIZ 1000 57
F— RO LSI A SN AHICEY S LITHREDE W LS ORFNAMAEL 7o
f%fv\o1%0$ﬁ¥i;6@ﬁ®yx%Av&wmu;%@%?ﬂﬁbﬂ\@Em%

HEREDFER SN b Db b o7, TOHRT, CHEBELZHEAL TS SystemC [T)A < fE
KA—=F, VAT LA —F, EDA XX OEF%Z1 T, Open SystemC Initiative (OSCI)
DFERL S, B DT D DS FEHARORE & B ED L T&E T,

VAT ALAYLEREEREE L TOEMH A2 2. 72 SystemC 2.0 DY 77y LAY 2 b—
ZNFET20014F10 HIZ U U —RA I, £ D% 200345 HIZF S~ = = 7 /L (Language
Reference Manual, LA LRM) 23 —fxABH S 7z, 2@ LRM 7% 2004 4= 11 A2 OSCI
£ v IEEE |28 &, IEEE P1666 & L CIER/ZR IR 7 v & 2 23 FHhE X, 14T LT
OSCI |IZTRA%E S LT /= SystemC 2.1 O E5EJLEMLED IEEE P1666 20 —# L LT
IBINBE S, 2005 45 12 A (< IEEE Std. 1666-2005 & L T SystemC @ = 7 S B4y OFE
LT T LT,

(2) HH
EFED X 9 7RI o T, SystemC (% SoC(System on Chip) DEAFED7=b DY AT AL
ALV EFED 1 2 & U TBRICREHOCHGEICRIA LI L2127 RS ZEDTER
WEREE 2o TETWVWD, REFEBITERGOERKR L 725D T, ZOBEEILREIZELS D
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B D Z Lk, EERICE o TRIMRORGI FIEAMET 5 ECHEFICEE R L TH D,

KB A 7 N—71% 2003 4F 10 A% E 4, HARERNIZEIT 21— SystemC OFEHE
{LBSEAEAk & L C, IEEE P1666 Ti 515 SystemC FEHEIESEIZ L CHARDFERR &
LCERAEZRAN, ERNFR - EREEEZRVAALLE CEBEEICERL T, £,
SystemC (ZB#H L2 R EZ T =27 VLR — he2—Y « 7 4 —F D TREBIICE
WIIEZITH Z & T, SystemC ZFIH L7-ZF FIEOENELEZKY . OWTITZHADRE
EROEEH S 12 mb 52 LA BET,

BRMICIE, ko 3 >OHEB ML LTE#T 5,

O SystemC #ZEHE(LIEE)

@ SystemC HIfrFR4A

@ SystemC ¥ &L

(8) ZHETORRE
2003 4F 10 AIZHE L2, ZNETITKRD L D ek z H 7,
O SystemC FEAE(LILHE)

+ 2003 1T OSCI L 9 2003 4F 5 A IZ— KA SN/ LRMIZ DWW T L B 2 — %470,
MRS Z 62 I L (9 5 46 1ROV Tl 2003 A OTEEAE EIC— & 2 F0H) |
IEEE ¥ N OSCI lZ#E L7z,

- 2004 FFEEIX TEEE P1666 D A 3 & L CIE#EI 21TV, IEEE ilto> LRM (Draft) % L
Ba—L., 43 fFOREA % IEEE (2355 L7,

+ 2005 4E £ 1% SystemC 2.1 235E &1/ IEEE P1666 it LRM (2 2OW T L B 2 —%1T
V19 o ES A L IEEE (C#iE L7z, 2005 45 12 H 5 HIZ IEEE Std.
1666-2005 & L T SystemC OHASZFEI /I OIFENTE T Lic, 7LV AV U —R %
¥{7EH, EDA-TC/HJEITA & LTha A v haE#H LT,

- 2006 1% Pre-IEEE BE¥E(LAE¥E L LT, OSCI LYV VU —RXIh/7TLM 2.0 K7
T h, ROGHY 7Y FRTF 7 MZOWT L Ea—217\, MEEA0HEYHIE
OSCIIT/B 2 72, U B A3 2007 AEFE I S V72 %ICTEEE I K3 —v 3 v &,
EXREEERENTOND TETH D,

< TLM 2.0 K77 MZxtL 4 8K GEMlIT 4.2.3 22 10)
> BV Ty b RTZ 7 (A.1.18) 1Tk L 5T R % GEIT 4.2.4 25 H)
@ SystemC a4

- 2003 4 11 HEICETFEHR LTV, RY AT T )V—TBN554E0 SystemC FI LRI
WZOWTHM LHV ., ERNOBIRZA T — & 22 HOWTEREZED T,

-+ 2004 FEFEIZIE B A 5 RN —RIZAB T % SystemC B O R ST0FE K& B
%50 FOFRAE ATV, WEEEIER LT,

- 2005 £, SystemC 2.1, TLM(FF o ¥ 27> a L~ LEeF U 7)), A7
Yy NOT—v%ED, ENETNUSBRESHEATEY T 7lELIT- 72,
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- 2006 fFEE L TLM (ZBA3 2B ndi a2 90 L, #5584 SystemC = —# - 74 —F A
2007 IZTAEK, BIN2—HF LKL, EN2—FITEMEEOET VAR T 5
MNEWNT EEEAT, TLM OB EAL TWH WO FRAERH E D &< A
W7e®, RTL BHFHIITW L~V TORIFIZE E-> T D ETHEIND, BRINTIItE
NTH UMW TIEH D08, — &> THMEZEID TWD LD Th D (BAHEE
ZH) . 2006 FEOFERZITRO LB,

<~ TLM with SystemC (E£&) O/ Hr

< ECSI TLM Work Shop 2006 ® 34T

< SystemC % A7 7 )L—"7" X &4 TORFIRIL D 738y
SystemC & K I &)
- 2004 FEE XY . ZALETD OSCI 65| &Mk T JEITA EDA HIFSFIEE D+
1 C SystemC = — « 74 —F LAZBEL TV 5D,
- 2005 4 1 A 27 BIZ SystemC —H « 73— A 2005 ZBifE, ZikkhImet, &
B 2004 0L 25 250 495 OWGEE 3L, SO RAPHDIZEDEI TH T,
-+ 2006 4£ 1 H 27 HIT SystemC == —H + 7+ —F 4 2006 ZBAfE, 4AMEILY ., ZiHk
I 5 Z LI Lz, (SystemC HADOH;5¥1,600, SystemVerilog & if L D5
¥2,000) EFH 200 4D L A, H LIAGILTETE LTy, EBRICSSGICHI - EGES
%172 4 Th - 72 BT 30%08) . £72. 77— MI 134 A DO FITFAWTTZT
77
- 2007 /£ 1 A 26 HIZ SystemC =—H « 7 3+ —F 4 2007 Z B, ®iEIL 0l L
TN WEERAEIE 148 4 LD L7e (RIFEEE 14%080 . £72. 77— ME 1324
DIFITFEANT T 72 (NESOFEC OV T 4.2.3 2B 0)
T —FRETIE, WO XS eary hpnFE iz, IRIBICIEBMERFDOSE L L
7=\,

> AGHEONFHREKRLTHRLN

> SIS TR D 5 & Lun

> REPITTIvahbfiol-BEEMHM A EDTIE LW

> FHHHAN A LT LV, TLM OfFIANE, TLM = — ¥ H 4] & i & 72

> BAARENICET HIEELIEE R 7 22— L OBk
-+ 2003 F-~2007 FRAEDOERD T o — MARE R & G bW TR O M I OWN T
DT EAT T2, KRENREM E LTX, FRMEH ST Verilog HDL 23AZH 53
ZHE HD LM, SystemC (2B L CIIkk 7 RO BB & G50 #) 5 0 B~ 1T
Lo2dH b L7222 L, 2004 FLAERIE/R 20T, 2, BARENZETO
Kt b b a2, BGES O —FOBLKIL SystemC Z i~ 7@ AKD L 5 Th D
Bk &3 2 Bre %), 2006 FFE BRI 01F TLM CEMPEREEIZ DV T
THY, EHLLT SystemC % 5 E CHELRFINNIAE > TE72Z ENFEDN
%,
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(4)

N

A R

¥+ & BN B sLEl
Bl £ & 4 s Wi
% = o RO NECTL 7 fa=7 A
[ K I EKTER
[ FRB UK ZEEEERE
[Fi] | %A Yy—7
[ A B V=
[ #E W FE F ARTAT VAR« THFAL L« VAT KASE
[ SR SO - ARy ) 7V AW
[ oA ot R T EIRPEEM
[ ¥R W AVE—TT T4 T AT R
7] BB Y a—
7] BB E BrxRTro oY
% B 4 EHB OKRKE
(Ft 14 4)

2.2.6 SystemVerilog # 29 J )L— &

(1) Hx

Verilog HDL (/~»— R 7 =7 5l 5578) 13, FFEY — /L OMEA FE & LT S, £ Dk,
OVI(Open Verilog International) {2 L 2 SFEARAB 28T, 1995 4-Z IEEE 1364 & L
TEHEOEBN R ST, SHITEHEH. T 4 — 7V 7 I 7 1 Ut OWREN R D IAE 11,
IEEE 1364-2001 & L TGET S 417z, JEITA(IH EIAJ) ® EDA i #iZ B2 Tid, IEEE
1364 OIERELVEZENBRMG S 41D & [RIFFIZ Verilog HDL 2% 7' m o= 7 &% E L. fkfc

HNZ S REHAR DO BANBET « EEEE(LICERR L TE 7,
%@f’ﬁ ﬂéﬁﬁi@?“ﬁ%ﬂiﬂ:&?ﬁ FE 6B L 1000 57— RO LSI 235pH%E S5 (12
v IRAVS TRRERRR T TR D T~8 BIMEEERGEICE LS TVDICHLED LT, 6 %J
v LSI ﬁ%%%ﬁb/\? FOMBIZED V- A LTS L) #RiENR Sz (Collett
International) , T X 9 ZRPLITIW T, BEREMGGEDOMERENE & MEERD R 2 R 1m L S
FLH7DIT, 2000 FLUFIC, BT LWT A MRUTF RN, TH—va v /ST el o il
E. WO ORFEEH @A ER ST,

SystemVerilog I%, Verilog HDL (2, @7 ¥4 x4 25l OMRGEH SEE4 1B
L7=bDTHD, THA L DOHETE Verilog HDL (T b ~<FE R £ D BB ME O PERR &
Wo 2 Ay RARHY | FEHWVE O EAHIFFCE D03, IR SiEOMREE R -
T2 ERRERFMTH D, Accellera 7 SystemVerilog D S iEflLkE% . SystemVerilog
V3.la & LTE Wiz, €DK, IEEE TORMELIERZEE T, 2005 412 IEEE 1800 & L
TSN,
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2008 4(Z1%, Verilog HDL @ IEEE 1364 &, SystemVerilog ® IEEE 1800 73 1 >4
WEFELE L THAEINDLITETCH D, KX R 7V —T1L, ZOHMAGIEEDTE T 28D
=) LTWN5,

(2) HHY
SystemVerilog #2¥#E(LIZIW T, HARDY-ERFEEFROELR|ZIh > 70 CEipE L &
LN, WAL ®mD, FEHEOM RIZ2723 0 | .["”rﬁ’]ﬁﬂﬂ%ﬁﬁﬁ%k W To
MR D, KX AZ TN =T TlE, ERFEPSSZMLIET X A= FIZXD
SystemVerilog S iE{LER O H A e it 2 e U EBEEELICERT 5 2 &
SystemVerilog |Z B33 2 SfriE M OIS & (5. B AREWN TD SystemVerilog D &
EEXHDLZEZHRE LTS,

(3) TEENAA
O I N—T DRk & FFhEE 1 (03 F )

03 4 10 12, SystemVerilog 5 rELERDOH ARG « (LA HEET D7D D X 27 7
JL—=7"L LT [SystemVerilog # A7 7' V—=7] ZhEmk L7=, 03 #F X, SystemVerilog
DORF|W L SFFEHARE £ L DGR ZERR LT,

@ [EIFEAY 22 1 EUE - FRYE(LAHAR & ol (03~06 /)

04 3 HE 074 2 Az, KETEME S ZEEEF2 DVCon (Design & Verification
Conference) (Z A >\ ZJRiE L. ST HATEN A O RINEZIT - 72, 04 FiL, Accellera ®
SystemVerilog i (ZAK Y X7 7 )V—T7 DO EAE L EIEENZN L JEITA TOIEEINA & #4

T HLeblc, S%EE L TEAHET L2 THELL, TO#%, K¥ AT 71—
T TOFEBPBRZ IEEE OEELIERICKT 5 2 L2 L LT, RRBOEBILET v 7
L WEHEDO RS % Al EEIC T % IEEE OREE(LIEES IEEE-SA O X N2l o7, £ LT,
05 4 1 112 TEEE P1800 O/ /L —7Ii30 0 | 05 4EJHE 0 e | S U A v {1 e

WZHBR L7, 2007 4F 2 A2, 350 IKE TR 47z DVCon (12 A /N ZJRIE L,
K[E TP SystemVerilog OFEHLEMZHFHET L & L bIZ, Y= RXRUFICTRAR
SystemVerilog DFER7eH R — M A ER LTz, F7o, RFTOEEIEHREZIE L, 2007 F
FEDTEBY A 7 ¥ 2 — V&2 RE LT,

IEEE TOEHE ORI - FHRBUZOWTIE, 4.3 T2 [SVIG-1) & L CTHEER%
ol 4 5, AEEHIEDS 7 =7 2007 Offak 1~ k& L TR L 7= SystemVerilog = —
W e 74 —F LT, Accellera DE|FAToH 5 Dennis Brophy Kl L7-RBEKEETH
Do

%72, 2007 420 DVCon ~D HRHE b 4.3 T [SVTG-4) & LTHET 5,

©  SEafEEHRE & IssueReport OHEH (03~05 4 /)

SystemVerilog SifARRFHIIBWT, KV EREIRD D720, 179 A ) & THFE
D2OYTZRT T N—TITohiv, §MWREINT 4 A0 v a 28R, TLT,
04 4 8 HIT, EHREZE T 32 1D IssueReport % £ & . Accellera & IEEE (22
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L7, AZME, IEEE P1800-WG D35 & L T DB 28k S AUE (LN A IS O &
iz,
@ SystemVerilog/SystemC D xR # D IERK (05~06 FJF)

SystemVerilog D HFIHFEIZBI L, % < OFIRES EDA X ¥ Rt 52— ~v==2
TV TEARRRFGENMEDN D LFIHEOIRELZ DI SR Z T 720, EERNRRGEL EE
HZEHEBEME L THRELIEMR LT, SystemC ¥ A7 7 )L—7 L H#fE L SystemC
& SystemVerilog Ll DOXFREZE 1 DICF & Do, RRREZIEHEFRGEE LT, HIRFE -
EDA NV Z 23U, EREMRITARAL, BHLTHLLX 2 L HEET D, MFREIL, 4.4
#(Z ISyetemC/SystemVerilog B HGEXFRFE ] & L CHEHT 5,

(® SystemVerilog =t —¥ « 7 4 —F LA DB (04~07 EJE)

0541 A, 064E 1 A, 0741 A, EDS 7= TPk [ AT L« THA v« T —
FTh] DAV F2T7 LD 1>E LT [SystemVerilog 2 — « 7 4 —F A % 3 FH#EH
e L7z,

D7 4 —7 LTI, Accellera - IEEE P1800-WG OAFEHE(LIRIL O, A% 27 7 —
735X, System Verilog O R Fll s % IS < JE N & & 5 729 D [ SystemVerilog S 75T = —
FUTV) & 3EICHTCTHEM L, 9FEIE, TX MU FRkeT —~v & LicFa—
NI TNEAToTe, 2=« T4 =T LOT7 »r— MiRIZE D &, EXHEMLTHDE
7% C SystemVerilog Z 3R L7 ADREFEEIZH R 3 fFIC@IML TnWb, £z,
SystemVerilog Z fRFEIZHEHA L7 A SHFITHEINL TWD 2 &EbhoTe,

SHEEERLIZT A MR FOF2— ) TADTF A ML 43T [SVIG2) &L T
falli 4%,

® THYA L HAT TO SystemVerilog F = — b U 7/LBHfE

06 4 11 A, JUIN/NE TR S NT=T VA A 7 THREFF#EIH & LT [SystemVerilog
Fa— MU T ZITo7-, WEIL. 05 4« 06 D SystemVerilog t—H « 7 4 —F A
THEMLE 2 BOF2a— )T LEELDELOTHD, HFHHIT 100 LFE THFET
BT,

ZOFa— M) TAOTFA M 4.3 8 [SVIG-3) & LTHHET D,

(4)  BEEHERE OB
IEEE Ti,2006 46 A 28 H(Z 1800PAR (Project Authorization Request) 23 K72 41,

WORBEHELET N IERUZ A X — b LTz, RUETTiEL, W7 LTz IEEE Std.1364 (Verilog
HDL) & IEEE Std. 1800 (SystemVerilog, ZLIki% Verilog HDL (29 2 HL5E & (L@ 17
HILTVND)ITDONT, Std. 1800 ARt S H, MEBFBLHMET D, ZIUT XY SystemVerilog
Da—HTHHFFHS EDA Y — /L ORREHE L, 2 DOFiEAREZ SRS 2 LER R L7
D, GOETARUGITIE, #Y DIEIE, 79—y a &) L3 2HREDILIE, AMS &0
#E. SystemC X° VHDL D E7E L OM BEEE DML & K925 TEIZR> TWnD, K
WETICET 28 B D TR AT 2a—LOFEIILUTOLEE) TH D,
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(6)

200743 H 15 H A INIRYO R¥ = A v MERTE T

20074 H 30 H #HAINTERFa AL FONERZ 7 K

2007 %6 A HAESNTEZRF2 A FOARY U —2R

200710 H1H HMRrRF7k

20081 H 156 H  HEIZMITZHATRT 7 b

200843 A 30 H HEMD KT 7 b (FEFEfE, 5/15 ERBEL)

2008 4= 7 H 15 H P1800 £EESIZ X H7K&GR

K RTZ 7 MZOWTERERHTIMENHDLDT, KE¥AI 7 —TL LT, #HLV
a—%FEl, 2—F L LTONGTER - BLEARHT2 2 L1280, BEESETICH
¥ %,

4.3 EOTMTERHZ SV T

SVTG-1 SystemVerilog IEEE 1800Updates

SVTG-2 SystemVerilog = —H « 74+ —J AREKEE TAIXUFFa—RrIT L

SVTG-3 FH A L HA 73FEE SystemVerilog IEEE Std. 1800-2005) F =— kU
%

SVTG-4 DVCon2007 ik

BN A N
¥ A ED OEEX T ELSEEN
mEAE oA &AM ERNV AP
% B HGIFLHE Whry Y-z xT7A
7] % Bk R HARTZAT VA« THA 2« VAT KARRE
[ M A 5252 ZPETERKER
7] B E BERE
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7] PrEE sLN R R EEARPE MR
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3.1 Electronic Design and Solution Fair 2007 (EDSFair2007)

Bl « = B % & 2520 Mg & 7p 5 ks BT AT LRFEROBAFIZ AR AR & 72
%, ekt Y U = —3 3 » (EDA £k, 1P ﬁﬂﬁﬁﬁi%ﬁ\ FLAZ Y 7 N0 = 7, ARG
P—E R L) OFHRRERE - ELEEEZTV, BEERORRICFS S5 L2 A E LT, 2007
1 H25 HOR)~26 H (&) D2 B, /U7 ¢ akfik BRA—/V/T Xy 7 AKR—/VIZENT

[Electronic Design and Solution Fair 2007 (I8 EDSFair 2007) | % Bff L 7=,

EDSFair2007 OGRS

AJEREIE, 2001 4E(2K[E D Electronic Design Automation Consortium (EDAC) & D #7154
&% fHRE L CLk, K[E O Design Automation Conference (DAC) . KkJI @ Design, Automation
and Test in Europe (DATE) & W.AEREa Xy g & LTHEMNIT O TWS, 5% b, &
TV AT L PEEERFHIET AR 3 KIBRED 12 LT, Bkt Y a—va v -
AN « EDA BiriE a2t LT T EeneE B2 T o,

1993 5 HEFOI) H ARE Tk 1342 (EIAJ, 81 JEITA) 2356 L CTu 7= TEDA TechnoFair
L. FPGA/PLD R » X &AL K ONKRFBEMRE M L CHElE L T X7 TFPGA/PLD Design
Conference & Exhibit] # 2001 fEIZHEA L CLLR, AEITH TEIHOELZ LR 5 Z L L7725
7z EDSFair2007 CTi, ¥ ¥ v F 7 b —X% “Z 2 HrROEmT 7 sy ny” L LT,
(INZA! JZXODWMHMI:#LJ% LYV a—va rBDROLNDFRERICA L2 7 —ARBREITH
BT, YHEROE - AFICTHENELS F—/ — FAE—F, R, BRaS N
%z%~VT@FAé%%f&w ERDIND L EELUTEWENE - REE AT O v v a v
AR L, £, HEAGICIOIHEET I S —REFEOHN R EZED D [2=—
T4 7TV bEfEL,
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3.1.1
(1)
(2)
(3)

(4)

CHCESNONONCNCNCNG)

EDSFair2007 O#I £

BEfEHART : 200741 H 256 H(OK)~1 H 26 H (&) 2 HfH
% Al N7 g afiiiE (BRA—IL, Ty 7 AKR—)L)

F o AEEENE A RIS (JEITA)

I 73 : Electronic Design Automation Consortium (EDAC)

# % RRFPEREE . 7 A Y D ARERMER, SMESRPFERPE T2 (DAFS) . Ak
R BLG Ry (AN [R])

W B HENEANE HEHREEFSAEICE), fhHEAN B2 APSS), fHHEA

A A F[E13E T34 (JPCA) (IR
BRI . oo~ A 7 v AT A X
AAE 2—L v b3y — R
o E AREMPEEN BAT LY br=7 Xy a—a (JESA)
B fRe AR
AGEH 11,186 44 (R4 11,003 44)
HRRF S 1564 #7348 /N (R4 148 £ 343 /)NH)
HEHEEIF— 120 By a v, E AR 3,042 4
AA— FL—LA ;4 4t
D= RN—=TT 4 TTY 1T T A 1T REFEMRE
¥—/— FAE—F : FGHEE L 343 4
ReRIGETH - BEEE 2L 97 4
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BHTWD SystemC RX—ZADEEE LD —FIZMITT—AZE L LINRTH -7, STARC 0D
TR KA HWTEED TLM (kB A 4 Hiz, TLM ¥ & & STARC OJEEHIZ DUV TR
FAETAVZ, TLM2.0 [2&8bETZOAMAME TLM (1 & » CEEREELITENCE T 5 &Mk
DI A DRI, NEFHIZ TLM OFEFHEENS L SN TV D Z & 2T 7=,

BIEQZ—VFHHFNLY =—DHA Fn KLV, V=—tNIZE T 2EESHROILIR & Z DR
VLA Z RN, BEA M — P RBERF L TV o 2 —HFIZmiT THHRORE S GO R E
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RIEREIBAD LN TE, 74— T 28R EE L TUXETER Y ORFREELS TR, E7-,
HRISERHAN G Z < OBFMBR 22— h b bii o7,

B2 +vyiar2:SystemCi1—H - J+—5.L 2007

Wtyi=al3

I LIAGLSL 161 4 CH HET) Ik LT, #5R 135 4 LREE L 89% DHIERTH -7, MEFE L
D HETE RS &Aoo 7o Z EDNBERDIARALEN, FEREFE L LT 8% EMHENTITH 500
JEFVTA & 7r o T,

7'v 277 AT ET. Accellera Vice Chairman T& % Dennis Brophy K JX ¥ [The next
SystemVerilog Standard | & 8 U 7= i T E o 72, & HTD SystemVerilog fZUE(L GB35 &
v, BifE IEEE std.1364-2005 & IEEE std.1800-2005 > LRM #&1E3EAY 2008 4FAEHEZ HAEIC
HEDHNTNDZ EBRP LN I,

KIZ JEITA SystemVerilog # 27 7 —7%{F L T, & @@ K23 [SystemVerilog 7 & b
RUFEFEFa— M) TN ZFEM LT, BiFEDO [SystemVerilog 77— 2 |, HixHFED
[SystemVerilog 7% 4 > | Lk SINTEHFa— NI TATHD, Fa— I TILOERRKIZIE
WME R T N—TTTAERAE, A7 LT\ 5 SystemVerilog 3D EDA 7 — /L3R & F
M =lE K BEB L7,

FNWTART AT 7 7 arodl LREK Kb, [N ZivE THEE L 72 SystemVerilog 1&
MEFOF NG TP BAERIEERE OB OV TGERW W2, R7 ey s T, 1Eko
Verilog HDL % W\ 7= KiGEERBE ) 5 SystemVerilog D7 A bR F R ONT H—2 a3 &2 HO B
B~ 1 AN H T SystemVerilog # HWZMGEEREIZBIT L, 70 X LT A =208 x| £k
TARTFT IV ADONY == g3 AMAEREIERD AR O BAIH PR R RFERE A EH TE /L T A
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DAYy LTSN,

KBED YTy 7 EK EHl ROFEREIT, BMEEOREZERICAED LW | FEFICEH LW
MEIZT ¥ LY LTEY, [RESEZBILR T2 LOFENRELOSMENGEI N, YT v
JTCRBERA T 47— a v LMD OMAEEITRHE L REERE 2 T 572012,
SystemVerilog #X—Z & L7= A Y Fr Y ThdH VMM (Verification Methodology Manual) #
R, ALy RUTURRGER X A )V TiThi e, BEEOESECHERRME Ofast & LT T
ANy Y] ZEALTEY, TOIANLy PHBZPOICEOMRPFHEH S Z, O
13, Z < OWGEEE ORIKRZ B E D72 L 9 2o 72, % 2 BT IRTL il ~0@ M |, [
Sha—FDOHEfF]] HEPD I DITEEARIALTENE L 720 . SVTB NEBEORGETHEDLIEEZ Eif
TETWDLZEDPHALNE RS T+ —T L ThHoTz,

3 v 3> 3: SystemVerilog 1—4 - 74—35 .4 2007
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- PESERIOME I CHREEEZ OB LTS, Y HOARSINFFERE T 420 A@ Yy av) &,
MEAED 336 N2 By a ) KOMIMLTEY ., 74 VHVBEGEHDE TO N7 ",
VAT LEEEH BT O SystemC & SystemVerilog O ik it il S aE ~OHEF & BLAE,
UL T — FRERICEBWT, TARITIRE Y Tl [TREOHNEITHfEY T
L7, B THSZEBICESLHE 30 OEHBIZBWT, 3 Eyiarebia, Mkl
KON TR0 ] OEFDK 80%REIZEL TWD I b bfMzd, 3kyar b bl
FEF DK 80% AN, WFFE, ERGEF. AXETBREEREEL J—ﬁbé% M ThHoTo,
T AVHN e THA 2 T =T AOWGEE N DIL, [T 3 A DG FIEE TR
ST ENTER], r&mjokj%@ﬁﬁﬁ%#ﬂ\%%%74vﬁw-7%4/-7¢%
7 LB DO AR L 5D,
- SystemC, SystemVerilog =—% + 7 +—F ADREHEE T, SystemC, SystemVerilog T
DE%FE - REFBREEEE (—H A2 5 T) ZBECIT > TV AEIGIE, £450%E 20% TH 0, WEE
MHAERITEML TS, £/o, ZOEHENIE, €7V 7 T A MUTF - BGE, 79—
Ta R EORREEBNRFLTH S DD,
BABRET, H2VFEATERLOBMB L LT, Y —ANDRnzdhid 5 A0
SystemVerilog Tl3Z 0 > 7223, SystemC Tld, SiEOEMENR 0 & T D ADBEFEND
ML cna,
A OWRFTEFOTEH OTZDIZFTEENBLERE O L OBERA~DEZE L LThHR -1,
SystemC s EAL (EVE) ARy — v, B s e T 4 F oy I a—T
TABZAN « TTA RTA
SystemVerilog : B &Y — /b, ZEflitkE - 7o T 4 F v I Y= TRy TV —)L -
BREE, a—F 4V T REAN s A RTA
ZHOIT, AL HEERA L TN, EDA-TC %1 L T Vendor ~DO% Y —AYER E, a2 —
T AT AZAN « TTA RTA ANERO@E DT RMETH D,
- WHEEELARE OB IZBI L T
AHBOTA—T LOBMEIZEL, 74 DU THA 20 T —TF KT T0% 2 FEHRAY I HE
WwTHEDT o — MaETH Y | SystemC & SystemVerilog D7 > — K TH, &I F—-
V=27 a7 OEMR B (40%) & AAGETOFHRIER (40%) 234 % D JEITA ~DH]
FELELTHNRSTRBY, 74V AN THA Y « T =T LhEGDRI—Y « 753 —TF A
DOREfER 72BN B STV b,
T, BGEHE L OBLE T, ARG RELDLOBRIMN Do 7D T, SN HA~DOEE
BRELEOT, 7] DOOREEWBERFTDLERD D,
Flo, K74 —T7 NIMSBRFETEE L TW5D, SFEEGHEERE T, R CThoTo, KA
DARE, I (HGESR . ) ~ORiRDBLETH D,
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3.3 ASP-DAC 2007
3.31 [FXLHIC

ASP-DAC (Asia and South Pacific Design Automation Conference) {%. VLSI KT 2T A
LST D%t st BEMEE N 27—~ L7277 U7 RFEFEHUR COR KB OERESHETH
%, ASP-DAC [3KETHEZNDIZDODEHEDO Ny 7+ 2377 L2 ATH5S DAC(Design
Automation Conference) . ICCAD (International Conference on Computer Aided Design) <°KEK
I TR & 415 DATE (Design, Automation and Test in Europe) & XV A% — - 2> 77 LA
ORRIZH Y . BHNCY =/ 258 L R E o T 5,

ASP-DAC 1%, EFHHEEFEEPHERAB AR EDOFERIET TR, BHEA — I R UHE
RA—7 @%ﬂlﬁgf“&)é JEITA (&R 154 FF X EIAJ) & EDSF (&% BAA Y Rr i3 EDAT) O3
‘Db & T 1995 TR STz, %ﬁ.ﬁif% % JEITA 73 ASP-DAC @ X 9 R EESHE O
EAT->TWDOIFE, RO XD BRI X 5, BEA —D0NEE A =D B ERBS O H 5 EF
B OB AT 9 720D, 7*7/74/7%@%ﬁ¥tffﬁ< R« iEbee - KN
WHOL AT 5 LSI Ok st # FHIM CIT A 2RE N 2 FFOUEN B D, T OO, &

DG HBLEMTIZ OV T OFHRINE L FERR 21T 9 LE R H D, —IROEFRSFEZ EN CH
T2 LIl2X0, bRENL LD L OEANE LHFEE BB L TR SER O RGN M Ok E
HEMEEARTIC OV T OIEBINEE, THMAHRR E 21T 5 2 LD ATREIC R D,

3.3.2 =EORERE

ASP-DAC % 1 EIH O3#%1X 199548 H 30 HAH 9 H 1 HIZhT THIEA v D A=
Ry varwrZ—7T, [HEROLUHESTOEEEYS Th 2D IFIP (International Federation on
Information Processing) ® TC10 WG10.2 % T WG10.5 (ZJ& 7 % CHDL & O VLSI &\ 5 4 Fr
D 2 SOEPERE & WHIBREOT ThRES iz, 5 2 [BIHIX 1997 4 1 A ISk S, Thbli
R 1 AT ST & e, 2T, 1999 FEI2ITE W (PE) T, 2002 FiZiF A e —n(f
R) TENENBME S L7, 1999 FELAREIX, AART 2 4EMBAME L& & ESC 1 [IBAfE T2 &
IB—T—va rTHE SN TS, 4EO%H (ASP-DAC 2007) (3 12 [ H T, /37 ¢ 2 fifik
T1H23H8CK)NE 26 H ()0 HFETHMEI N,

3.3.3 ASP-DAC 2007 D=

ASP-DAC 2007 O#fE A2 1 1237, —ixaflE & LTI, 30 7 [E) b #fm S iz 408 #a D
LOHFNE 131 AR S, 3 HEChTe>THID 4 >D T v 7 2T DR v 3 U TRES
iz, 106 H005D X 1T, FXOERENC SV TIERIE B A TR X7z ASP-DAC 2005
FITFFD 408 T, FSCOBPERITAMFICT | EHEE 32% & 720 | 2O TOMOEERSE
(DAC, ICCAD, DATE) & 1ZIX[F UKHEZHERF L T D, 2LV, ASP-DAC (Z4E L BIT
—HOEEEFHEI -T2 EFHlTE D,

EFEHO X A4 MV EREHE R 212, FllE Yy v a 0¥ A "MvEER 3ITRT, o, 4
WL, RIS & ERINTZT A FT—X - 73 —F2Dtyar - XA MLERT,
#5111, AT 22— NI TADOXA NIVERT,
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WIS LB Omns, RTIORT LIS, XA ST A 2 34

ZJ\L iﬂ(i‘% éhfu.o

BIEIE G, Ph.D. 7+ —F LD v g &2 Eh L TV h,
I FETA—TLEUWR LT, FET+—T AT,
WRIFEDEF A TH DM,

SEIELOFEAELBINTE S &
B a5 22 VLSI &GHir i =

ASP-DAC BMERI2 AR Y —[HKD 1 D& 7> T 5D,

% 1 ASP-DAC 2005. 2006, 2007 O Lbik

INRIVES 2)

BAfELE 2005 4 2006 4 2007 4
- 2005 41 A 18 H (k) 200641 H 24 A (k) | 20074F 1 A 23 A (K)
~21 H (%) ~27 H (&) ~26 H (4)
P T (P ED) BRI (A A) BT (HA)
Hotel Equatorial N T 4 AR NV T 4 ARk
IR B /N7 Ry (12 1) EDSF 2006 EDSF 2007
A SRR 692 424 408
A SCHEFR - o7 20
(Hinds) %
Regular 99 (14.3%)
A R Short | 86(12.4%) 135(32%) 131(32%)
(BRARER) Poster 95(13.7%)
At 280 (40.5%)
F—/—h 3 fF
7 kL 8 fF B (2 2 B18)
— G 35 % v a2 (185 ) 278> ar(1854®) | 27 kv = (131 #R)
T = —
Rl > va v FU T By \ S5tyiar
GRS | et | Stooas pEyvas (4 3 B
Wl |1y ay
Zi;;]\ 1y av 1y ar 1ty iar
1ty var B ZFE i B  FE i
AT A (Ph.D 7/ S+ L) (P}?];*j jr = iﬂ 2) (smd;ﬁj‘iufi &)
RAH —R—FK 4tvvav — —
A EE 6 1 6 1 6 1 (3 5 )
Fa—hU TV (&=H 24, ¥H 410 (H 24 ¥R 40 | (BH 20 ¥H 400
e . 4¥vvav 4 var(FE45mM)
e - Ryt 2, et 2,
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&2 EHfEE

A2 A BV A
Next-Generation Design and EDA Challenges: Small Rob Rutenbar
Physics, Big Systems, and Tall Tool-Chains (Carnegie Mellon University, USA)
Meeting with the Forthcoming IC Design - The Era of Power, | Takayasu Sakurai
Variability and NRE Explosion and a Bit of the Future (University of Tokyo, Japan)
How Foundry can Help Improve your Bottom-Line? Fu-Chieh Hsu

Accuracy Matters!

(TSMC, Taiwan)

3

BAltysarvns4 kL

i

Tyar e XA ML

FL¥LTF—g v
+HRAHZ—R—F

vl al 1D :

University Design Contest

v al2D:

Design for Manufacturability

¥ v =3 3D : Embedded Software for Multiprocessor Systems-on-Chip
AR
v 24D : EDA Challenges for Analog/RF
v 3 7D : Multi-Processor Platforms for Next Generation Embedded
Systems
K4 THYL4F—X-T+—3FLDEA L
FHYE tyvar e HA ML
v 36D : Low-power SoC Technologies
FEAFRR T
v =2 8D : High-speed Chip to Chip Signaling Solutions
¥ > =3 5D : Presilicon SoC HW/SW Verification
RFIVES R
v =3:29D : Top 10 Design Issues
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&5 Tutorial D% A kL

N4 FH¥H A A Kb
1 4H DFM Tools and Methodologies at 65nm and Beyond
9 A H Functional Verification Planning and Management
- The Road to Verification Closure is Paved with Good Intentions
3 e Low Power CMOS Design:
The Fabrics: Research Front-End
4 e Low Power CMOS Design:
The Applications: State-of-the-Art Practice
5 FH Fast Physical Synthesis for Multi-Million Gate ASIC Designs
6 ¥ H Concepts and Tools for Practical Embedded System Design

£6 "X IR—N\—EFBEIN-R/X

[ VI

3B-2: “Protocol Transducer Synthesis using Divide and Conquer Approach”, Shota Watanabe,
Kenshu Seto, Yuji Ishikawa, Satoshi Komatsu, Masahiro Fujita (Univ. of Tokyo, Japan)

5A-1: “A New Methodology for Interconnect Parasitics Extraction Considering Photo-Lithography
Effects”, Ying Zhou (Texas A&M Univ., United States), Zhuo Li (Pextra Corp., United States),
Yuxin Tian, Weiping Shi (Texas A&M Univ., United States), Frank Liu (IBM, United States)

£7 KRR TP VENBE SR

HEXR LA A hL - EEH

Outstanding 1D-1: "A 1Tb/s 3W Inductive-Coupling Transceiver Chip", Noriyuki Miura,
Design Award | Tadahiro Kuroda (Keio University)

1D-9: "Improving Execution Speed of FPGA using Dynamically Reconfigurable
Technique", Roel Pantonial, Md. Ashfaquzzaman Khan, Naoto Miyamoto, Koji
Special Feature | Kotani, Shigetoshi Sugawa, Tadahiro Ohmi (Tohoku University)

Award 1D-13: "Implementation of a Standby-Power-Free CAM Based on Complementary
Ferroelectric-Capacitor Logic", Shoun Matsunaga, Takahiro Hanyu, Hiromitsu
Kimura, Takashi Nakamura, Hidemi Takasu (Tohoku Univewrsity, ROHM)
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3.34 WXOEBEKR

1997 4E 5 2007 D, ASP-DAC ~Dia KT DO MR O 2 X 1 (27="F, ASP-DAC
2002 1A > RO > H v —/ L ClEMBfE X iu7- VLSI Design 2002 ~O #ffam L& & ATV D T
B, ZORMEOFEL Y EREN L, K 1SR X 912, 1999 4 (FHsBHE) LARE X5 famm STk
DFEFIEIMEIC S 5, WAL DOERE L 2o TETEY, AFELE LITHFAELOSEFO
ERSEmE LTEELZE Vo ThnTH A,

# 81T, BANG OFSHERBOHS L 2RO ERIZmIcED 255473, BAR
B O SCEREUL, Rx T2 225508, 2RIZED 2EIE O TIE, 2000 FE2E—7I1CL
T, 10% BRI FLTWD, SEERSCEREDRZ >0k, KEO 129 fF RiENX 155 fk) .
E o 61w (AR 57 ) . BHARD 44 #F (FIlENX 51 &) . B8 O 40 fF (FilEl 42 #k) . #&E O 23
M (BIENE 21 8 ThH o7z, BN DIE, FEEO 11 RFE2IXCD & LT, 40 fw FilEE 47 ##) o8
Fnd o7z,

700
600
W Africa/Others
500 O Europe
. 400 [0 America
:iﬁ*l?]
WX 300 W ASP (exc. Japan)
O Japan
200
100
0
N
1 Hhigi Bl iR IRFE
#8 BAIMLOmMXBBHLLAEICHEHLEE
o
Mt 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007

AA 51 46 18 42 29 24 42 36 46 51 44
HI5) | (33%) | (88%) | (16%) | (29%) | (18%) | (9%) | (18%) | (12%) | (7%) | (12%) | (11%)

2R 155 121 111 144 161 269 235 291 692 424 408
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AT, WFFE55 B R O SCRFR B OMRARGR U & & 9 1273, ASP-DAC 2007 T, ASP-DAC
2004~2006 & [FERIC, WFFE0 2 11 FBIC B L CimsX D& RE & SRS OIREZ1T > 72, 4 Bl
LRGN SN2 08E, DH TOXA 7 - WEREHEROE Y3y, BH1OVRT
LAL~VEEHOE Yy a v, 58 2 OMIAHZ KL NERB AT A0 vy a . 78 3 OEE -
RS RN b D v v a v ThoTn,

&9 SEHAOMIITH & RN

ok i1 i ar g Bk | BRI | BRARR
1 System Level Design 54 15 28.8%
2 Embedded and Real-Time Systems 45 12 26.7%
3 Behavioral/Logic Synthesis and Optimization 45 14 31.1%
4 | Validation/Verification for Behavioral/Logic Design 28 9 32.1%
5 | Physical Design (Routing) 23 10 35.7%
6 | Physical Design (Placement) 31 11 35.5%
7 | Timing, Power, Signal/Power Integrity Analysis and Optimization 63 17 32.1%
8 Interconnect, Device and Circuit Modeling and Optimization 39 13 33.3%
9 Test and Design for Testability 32 10 31.3%
10 | Analog, RF and Mixed Signal Design and CAD 22 8 38.1%
11 | Leading Edge Design Methodology for SoC’s and SiP’s 31 12 35.3%
= it 408 131 32.1%

3.3.5 SMEDOAR

ASP-DAC ~OHIRRH DS ME I DR %X 2 12737, £, BANDOBNEOHERE %% 10
R T, SEOSIMNEHIL 685 4 Th o7, HilElL DL ZIMENEFREP L TVWD, BAR
B DBNFE NI EIRD 66% D 450 4 Th > 7=,
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800

700 BEurope

600 OAmerica

500

; OASP (exc.

=
S mEFE 400 Japan)

300 W Japan

200

100 O Grand Total

0
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
-3

B2 igiilSmEOHS

&10 BEIrLOBNEHEEEKICHEOHZENE(Fa— M) FILOAOSINEZERKS)

i
g 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
HA 357 416 32 383 379 N/A 253 316 55 494 450
(EE) | (86%) | (19%) | (21%) | (76%) | (73%) (59%) | (61%) | (11%) | (70%) | (66%)

SR 416 524 156 507 520 623 429 515 516 708 685

336 SHOEE
ASP-DAC 045 # DT ELXZF 11 1T, ZNE T, 3HEIZ 2EIOES THARIZHB W TR
LTV, A%IT. BETHRBBICR 2B TH D,

%11 ASP-DAC DS#0NEEPE

GE PR T BEELSS Y FITERAR

2008 4 | ¥ vl () 2008 4F 1 A 21 H(H)~24 H (K) | Prof. Kyung (KAIST)

2009 | XU 7 4 ki (HA) | 20094E 1 H 19 H (k) ~22 H (&) | #HMH — K (NEC)
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4.1 YPERAFELCLHRI|E

411 BENRETII2RITN-T

i KEH Cr—7)

M EX (BT

EAE #iz (Y=——LSITHALY)

X ¥ (BERTATUR)

2l &% (ZHEFELE)

A BhE  (ULRBRTH/09)

il BE (ERIZEXRFE)*

BE BE (KERK$)*

X B# (LRYRTH/09)%x
*) BE
5y T H—/%

JEITA Physical Design Standardization Study Group

EENE Y

AR
RERFERESHORRBRFEADIU /DK
BIEESOEFHFHDOREREKREE
LPEY—ILDRFI—IFER (2005F EEH))
FLHESEDEE

N

JEITA Physical Design Standardization Study Group

_83_



1. Z8BEM I

- BEKEERESDEALELTRIBEHEADE
EHE

- BEELSOERMOEREREKREERAE

- BERFI—)T—3%EA-LPEY—ILDFEE

ER 2 i

m) BRI >EEENEEN

JEITA Physical Design Standardization Study Group 3

2. 2006 FFENEFIAR I

B EKRFERTESICKARIBEEEADA DK
BT

- EBIEESOFHMOREEEKRT T

- HERENTUWASLPEY— LR FI—IO%ERF L
&

JEITA Physical Design Standardization Study Group 4
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3.1 REKFEREDNICIIEEFFHEADT /0 I

R EROREKREFHE BIE~NDHE

R=Ry(1+a(T -T;)) R, R,
Cum;:EEFR%=0.003 G2 Cu/zl T c,

@25°C:

—0—2a=0.002 —=—a=0.003 2=0.004
R;=237(Q), R,=684(Q), C, =212(fF), C,=32(fF)

14 [
13

20 ¢

y
o

L1 f
|

Resisitivit,

Delay Error (%)
(=]

08 5-50 25 0 25 75 100 125 150
L -10
50 25 0 25 50 75 100 125 20 E
Temp (C) Temp (C)
EPEM-1(a) BREHE I 08 EE R TR EIPEM-1(b) BEKFIEREBDOEE~DEE

[1] T. Sakurai, Trans. ED, 1983.

JEITA Physical Design Standardization Study Group >

3.2 VAR /A A DFE I

ImmiF AT ECER (Near=Far=500um)
Victim Temp (°C) |Aggressor Temp (°C)| Vpeak

Gnd | ] Condition

i o o Driver Near _Far |Driver Near Far | (V) | Ratio
W e ey o, [ Same | 40 40 40 [ 40 40 40 [0200 [ 1.00
"o 5 v=A | 25 25 25 | 25 25 25 |0200] 1.00

125 125 125 125 125 125 §0.200 | 1.00
125 25 25 125 25 25 10.201 ] 1.00
Vi=A 25 25 25 85 85 85 10.183 1 0.91
85 85 85 25 25 25 10.218 ] 1.09
Near != Far] 25 25 25 85 85 25 10.183 1 0.91
25 25 25 85 25 85 |0.191 1 0.95
85 85 25 25 25 25 10218 | 1.09
85 25 85 25 25 25 ]0.210 ] 1.05

RIPEM-2 BEKXRFEREHOIORN—ID A A~DEE
= Victim&AggressorDBEICENZITIIE, E—VBREIXIFIFEREL

" 60°CHREENHALHRELIGEA . E—VBEITHI%DENELSD
» BRRRDIAIRERIHTO0CHREENHAHERELIIHA . 4% DENELS

Gnd [ ]

[2] M.Hashimoto, ISPD, 2002.

JEITA Physical Design Standardization Study Group 6
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3.3 IR-dropADFE

25°C TIR-drop=10%%{i 5E L -1t

« BHEFLOHET, :

5&&#“6000;@6&\ § Lo

50 25 0 25 50 75 100 125
IR-drop(%#920%Z &) Temmp (C)

R, V 15 [

Vdd(i) CdII (')]A

IR-drop (%)
=)

EIPEM-3 SR EKFEH EBDIR-drop~DFEE

JEITA Physical Design Standardization Study Group

3.4 12 NNIPDFEED I

s WESHTWWSFYTREEZEIE. ~60°C
BRI, +60°CTH120%1E N
EBIERMIEO TR T, ~HI%EEEH
HYARM=IIZ&BE— /A4 X, ~#310%ZE)
IR-dropl&. ~#320%ZE &)

JEITA Physical Design Standardization Study Group
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4. BSOS DIRIT IR BT T

—AR
LSIEI B R FOEERS LIS DENIRE
REKREE EAGERE
B RREEX S DEDHENT (B TAHILAO)
- TILEIE, INREE
- TriEd 6D E/ERIERIES DTN S 77 8
CuER iR (X5 DE D AN = X LT
45nm7 O ATHOREKEEXSDETF A
FEH

JEITA Physical Design Standardization Study Group

4.1 RFIESOEDREKFE I

* S -
~ -~
c:é = . M M
= ® ¥ X “ M2
3 s X * - ‘Mo
= X M4
&
0 50 100 150
0 2 40 60 80 100 120 140
TCl’l’lp © Temp. (C)
(a) lds /B B FFIE (ERBIER DR EKRTY
~ - = = - = X - X
= =, ) cBsN\ — M1
3 77 F IR T1 3
~ s M2
N
2 D — +—+— 2 e
=)
‘ DATRTAVIRG

0 50 100 150

0 20 40 60 80 100 120 140
Temp (C) Temp. (C)

(b) IdsIED =B EtRTEM: (b) EEHEM DS F LIESDE DR ERTEMY
KIPEM-4 NMOSKRLAVERBLUIESDENBEKREFNE  EPEM-5 CUERERS LKIES DT DEEKRF L

lds DR ERFE : &R Tlds/h EHRIEMRDEEEKEFY : ®ETRK
o(ds) DBEKREFEN EETESDEKR | | cR)DEBEKEM EETRIESDEKX
Ids[E5DF(XEE TWorst RIESDZE(HER TWorst

[12] STARC, 90nm TEG

JEITA Physical Design Standardization Study Group 10
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4.2F 7 RERHREEIXSDOEDREKEFM (1)

OE AT AL EIREFED XS DT
M\ DIV EEEM
(Q)E4RRCE S L /N BT

(1) Tech Node=65nm %

NMOS: L=60nm, W=300nm, Vthn0=0.4V, ‘ -\

a (Vthn0)=30mV PEEIEN [t
PMO?\:I{_;GO%E% W\7500nm, Vthp0=-0.4V, POBE FIVIREFAX X1
vda=iov o (RAHOLILEE
SPICE /35 A—4=Typical

(2) Simulation Method

Monte Carlo (2000 Runs) T "

Monte Carlo Parameters: T ) ] ] evEmose
Vtn0 & VtpO (random) of all MOS 77 ’ A
Transistors e SSREBEE » o
Ln & Lp (systematic) of all MOS a g
Transistors
Wire Res.istance (random & systematic) (QEBRCEEL /SREBE

(3) Simulator:
Ul
Synopeys #EHSPIGE BIPEM-7 SHEI<AL M-I

KIPEM-6 fEHTICERLIz/\SA—4
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4.2F V7 AERHEEIXSOEDRBEKREFM (2)
RAEROEIVEEISSDOS@ITER

22 5.1
AL 5.0
2 21 F 3 49 . . N
L e e o RLBE:RETEEX
5 \\ i " RLBEIEL D% ERTIESDER
1 45
18 & S T gy
-50 0 50 100 150
Temp (°C)

(a) FARDO L EBEDOTYELERESDE

6.0
5.0

__ 40

=

b
2.0

1.0
0.0

(b) MATOEIVEZEDHN (X5 DEF DAL 7 B

30 ¢

0 50 100 150
Temp (°C)

—O—TrlE5DENH

—W—ERESOEFOH

KIPEM-8 EAFTD/LEEES>DE
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4.2F 7 RERHEEIXSDOEDRBEIKEFM (3)
BCERRCEI TN RABEIFSOSEBITIER

o ol KRB : BB TREX

£ 190 E \ / | €  —e—Delay -

F o< 10T i seme SRBEESDEERTIESDEK,
190 [ <" TILEEE LB TAERMSD TR
120 e 13 SEFESDTIELOEDMHERHE TS

-50 0 50 100 150 l,\
Temp (°C) o

(a) IEHRRCEEL /R EE D TEHELAER (X5 DF

20 ¢

18 H’*k._. ——THELDEDH

T = mausozos INABEDEELDE: TrESDE
05 '—\Isn—-#-— U)ﬁﬁikgb\b(s Eﬂﬁﬁﬁli'?)?
00 b EDOEELEEITLD

-50 0 50 100 150

(b) BEARRCEEL /A BE DX LD DE DAL 438

EPEM-9 EL#RRCEE L /N REEESDE
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4.3 45nm7OEATOEERIESDOEDFH (1)

A5nmTO€EXATHFHA:
- TrignDE ., BRIESDEM IR
=

- RFRHHEESDOZEDOFAE
- BERFEESDEDFAE
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4.3 45nm7 Ot ATOEEIES

—

950)-'1‘5!0 (2)

JEITA Physical Design Standardization Study Group

Llum) | W(um) | VthO(V) [Sigma Vth(mV) Sigma % O

AR IS DE
90nm(N) 0.1 0.5 0.4 25 0.75
65nm(N) 0.06 0.3 0.4 30 1.05
45nm(N) 0.032 0.2 0.4 35 1.46
90nm(P) 0.1 0.8 -0.4 20 0.75
65nm(P) 0.06 0.5 -0.4 25 1.05
45nm(P) 0.032 0.3 -0.4 30 1.46

HPEM-10 45nm-90nm7T O+ A THRITEH—E
[7] ITRS2006

[10] W. Steinhoegl, SISPAD 2003
[11] Semiconductor International;
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4.3 45nm7O0tATHOEEIESDEDOFiA (3)

Resistivity [0 cm]

o %)

side
wall

bulk resistivity

o ‘

10 160
Linewidth (nm)

1000

KPEM-11 EC#iE R D EIRIBIRTFIE

-\A

_\-\
-

o Bl P |

——90nm

~
'S
&

7‘\‘\‘\:*_‘

=—A = 65nm
—M —45nm

-50 0 50
Temp(°C)

100

150

| CuBRIERDOERESE |
p = pgs + pb
p 0Py + 0P, Py,
P P P
BB | %Yogs %a (R)
90nm 0.15um 17% 0.75% (Exp.)
65nm 0.11um 24% 1.05%
45nm 0.07um 33% 1.46%
*)ITRS2006;

BIPEM-12 45nm-90nm 7O X CuBR#R B (L5 D E DR EKRFHH ERHE
JEITA Physical Design Standardization Study Group

[10] W. Steinhoegl, SISPAD 2003
[11] Semiconductor International;
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4.3 45nm7 Ot A THOEEIESDEOFiA (4)
45nm/65nm/ SR BEEIE S DEMRITFE
N R 8

2.00

b .\.\.\.\I—\-_\
150 =—— -

R

6.00 _ —8—45nm

< 100
;; b
5500
=}
- ‘\‘\‘\‘N\.\‘ —8— 45nm 050
4.00

-50 0 50 100 150

3.00 L L L Temp(°C)

-50 0 50 100 150 (a) TriERIESOER S
Temp (°C)
BIPEM-13 45nm 7 O R D/ S RBEEIESDEF - o [
0.70 ’A \-\.\.\

045 I OEATIHER(-40CIHIFED o + i
BIEESDEQR0)H65mICEERTHI1% o |
KL, 6.0%E45 o
0 45nm~ D A TIHERAERIE5DE 0 N
HENEXL, BEISDF2EITHT b) BBIESOEHS
SHEEEMNIN2NELD
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4.4 FEH I

BIEXSOEHMHDORFEEREKRFEICALT. ZLHTEEZEMN

HERfiE 1T o1

BREAR

- CUBEIREID (XS DENEETIEKRT HEFIEHL. TD
WIIRIAN =X LD Cu GraindF (BT EERLT=

- TréBRRIEIIES DEDEILEIE - /N RBIEIZEZ D5 2%,
EUTAHIORIBEBHT CEEMIZRLT:

— 45nmT Ot R(IZE T, NREIEXSDE(CR T HEIEE
E5D2EDEHFEEMNI2WIZHBHZEETFRIL-

+ =4,
A af

- SHEDOLSIREHZPWT EETODIESDET—DUDER,
MOSERIXSDELE T TLHCEFEINIES ODOEDEEN

AIC7E2oTLS
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Purposes of Activity |

 Evaluation of accuracy of LPE (Layout Parasitic
/ Parameter Extraction) tools

« Clarification of accuracy evaluation criteria
required in transistor-level parasitic effect
modeling

« Development of a set of standard benchmark
data

JEITA Physical Design Standardization Study Group 2

Contents I

« We studied Tr. Level LPE tools
— Survey of LPE tools’ functions

— Investigation and evaluation of the
specification for 2D/3D basic benchmark data

— Investigation and evaluation of specification
for the parasitic extraction of contacts and
vias.

JEITA Physical Design Standardization Study Group 22
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Background

« With the scaling of process technology, LPE accuracy is
becoming increasingly important.

« Interconnect parasitic devices have a big influence on timing,
power supply, reliability, noise, etc. in LSI.

- In particular extraction accuracy for contact/via capacitance
and non-Manhattan patterns is required for recent technologies.

. ‘ metal ’—{ }7 ‘
Capacitance NS
between via and ~ Capacitance between
conductor \( \_/{ }_ Vias
N
| H b |
]

Capacitance
between contact
and conductor

1 i
T 1

4‘

Fig. PEM-E1 Parasitic capacitances of contact/via which
become important in next generation process nodes.

JEITA Physical Design Standardization Study Group 23

Survey of LPE Tools’ Functions I

» Target tools:
— Synopsys Star-RCXT
— Mentor Graphics  Calibre-xRC
— Sequence Design  Columbus-AMS

— Cadence Assura-RCX
+ Qutline:
— Modeling of the interconnect cross-section and dependence of
process
— Extraction

— Output format and back-annotation

JEITA Physical Design Standardization Study Group 24
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Survey of LPE Tools’ Function (1)

(A) Process Dependence

Oxide

Functional Specification Results
For planar process,
1 is it possible to define the non—linear quantity of etching of wire width which 4/4
is dependent on wire spacing in order to achieve accurate C extraction ?
For planar process,
2 is it possible to define the non—linear quantity of etching of wire width which 4/4
is dependent on wire spacing in order to achieve accurate R extraction ?
3 Is process—shift possible ? 3/4
Is it possible to define the layout shrink ratio ?
4 As for the cross—sectional shape of wire, 4/4
is it possible to define it as a trapezoid (trapezium)?
5 As for the cross—sectional shape of multiple parallel wires, is it possible to define it >7>é};>‘" N
as a dishing shape ? e T _
Is it possible to define a Void between wires on a same layer ? (Void, also called
6 Air-Gap, is a area which arises in dielectric layer with different permittivity. ) 4/4
How to define the width and height Void ?
7 | Is it possible to define a non—planer wiring structure ? 4/4
8 | Is it possible to define a conformal conductor ? 4/4
5 * Dishing Erosion 8

JEITA Physical Design Standardization Study Group

W e | L

25

Investigation of LPE Tool’s Function (2)

(B) Extraction

Functional Specification Results
1 Is it possible to specify the location of the parasitic capacitance of the Dummy 4/4
Metal for planarization ?
2 | Is it possible to extract RC parasitic elements only from user—specified net ? 4/4
3 Is it possible to extract RC parasitic elements between user—specified two nets - ’"5/;“ N
without specifying all nets which exist the two nets ? B -
4 Is it possible to define the probe point or the external pin by specifying the X-Y 4/4
coordinate ?
5 Is it possible to handle aslant wire ? 4/4
Is it possible to handle any angle ?
Is it possible to extract the parasitic C of Vias ?
6 And which part of C ? (eg.) VIAx—VIAx, VIAx—VIAx-1, VIAx—VIAx+1, VIAx 3/3
—METALx, VIAx—METALx+1 etc
7 Is it possible to extract the parasitic C of Contacts ? And which part of C ? (eg.) 3/3
CON—CON, CON—VIA1, CON—POLY, CON—METAL1, CON—sub etc
8 | Is it possible to switch the output from RC to R only, or C only ? 4/4
Is it possible to extract parasitic element while handling middle—hierarchy as a
9 Macro ( also called Black Box or Gray Box ) and while considering the effect 3/4
of the conductor in lower-hierarchy ?
Is it possible to extract a Macro ( specified hierarchy ) while considering the effect § ., N
10 . ! | 2/4
of the conductor in upper—hierarchy ? RS -

126
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Investigation of LPE tool’s function (3)

(C) Output formatter and back annotation

Functional Specification Results
1 | Is it possible to generate DSPF/SPICE/SPEF format netlist ? 4/4
2 | Is it possible to generate hierarchical netlist ? 1/4
3 | Is it possible to restart the netlister while holding the extract database ? 4/4

Is it possible to transform the coupling capacitance to earth capacity according to

4 the threshold level ? 4/4
5 Is reduction of output possible ? 4/4
Any reduction techniques, control techniques, control parameters ?
Is it possible to back—annotate the extraction results to the schematics ?
1 ) ) s 4/4
Can layout-viewer display the parasitic elements ?
2 Is it possible to perform cross-reference between DSPF/SPICE netlist and 4/4

schematics ?

JEITA Physical Design Standardization Study Group 2

Summary

Modeling of deep sub micron process effects (copper or LowK
wire) is almost taken care. However, some tools don’t

support dishing shape or shrink the mask layers.

Only one tool supports the generation of hierarchical netlists.
Two tools don’t support path extraction or macro cell
extraction.

Any tool does not support the extraction of inductance and
substrate networks.

We consider that LPE tools must have not only good
accuracy but also individual support for customer requests
for specialized device category.

JEITA Physical Design Standardization Study Group 28
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Target Process Structure

Min L/S [um]
10.0 um (1.0)] M3 0.138 / 0138
40 um (4.0)1 M2 0.138 / 0.138
I M3 M1 0.107 / 0.107
0.234um (2.7) - 0053/ 0053
0.206um (3.5)I Via2 Diff
0.234um (2.7)] M2 ~roa o]
0.206um (3.5)I Vial Via2 0.138°2
0.182um (2.7)] M1 oM Via 01072
0.161um (35)] Pcont Deont Poont 0. 053°2
7777777777 con D 0. 0532
0.090um (35)] PS | o
******* 0.0015um (3.9)
0.384um (3.9)I STI Active area T

Fig. PEM-E2 Interconnect cross-section
International Technology Roadmap of Semiconductors
2004 UPDATE. Technology node: hp90@2004

JEITA Physical Design Standardization Study Group »

Evaluation Flow I

Create GDS

[ Taurus Layout* |+

rocess structur
Profile

1

|

|

| Pre characterize | |
|

v |
apacitance D/ :
|

|

|

1

—— o o o o o =

Raphael script

A

Raphael 3D*

e

Steeeeneeees - References data

*
YRRg Sotagh e Rl are
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Benchmark. No.1 - 2D/3D Basic

BM1 2D

BM2 2D BM3 2D

BM4 3D

BMS5 3D

BM6 3D

Fig. PEM-E3 Nol. 2D/3D Structure

victim

aggressor

\\\

ground

JEITA Physical Design Standardization Study Group
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Details of No.1 2D/3D Basic Patterns
- Parameter Variations -

BMI1A

BMI1B
UPPER
LAYER LAYER
LOWER LOWER

AL2 ALl V AR1

AR2

AL2 ALl V AR1

AR2

“—r > > > >

WAL2  WALI

> > <+ <+ <+
WV WARI WAR2 WAL2 WALl WV WARI WAR2
SAL2 SAL1 SARI SAR2 SAL2 SAL1 SARI SAR2
s GND

s GND

Fig. PEM-E4 Coupling Cap. between V (victim) and each aggressor
LAYER=PS.M1,M2,M3

——= YA}

Width and spacing of wires are varied as X 1, X2, X 3 of the minimum size
Width parameters: WV, WAL1,WAL2,WARI,WAR2
Spacing parameters: SAL1,SAL2,SARI,SAR2
Here,
BM1A: equal pitch and width for all wires

BMIB: use random parameters for all wire width and spaces using the 9-factor 3-level design table (L27).

JEITA Physical Design Standardization Study Group 32
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Details of No.1 2D/3D Basic Patterns
- Parameter Variations -

BM2-2

UPPER LAYER
4 LAYER / LOWER

ALU ARU
<« SAU <«
WALU WARU WALU WARU

= o -

<> >

wv wv WV

ARL ALL ARL
> <+
WALL WARL
SAL

WALL WARL
SAL LAYER=PS,MI,M2,M3
Width and spacing = X 1, X2, X 3 of the minimum size
33

equal pitch and width for all wires

JEITA Physical Design Standardization Study Group

Details of No.1 2D/ 3D Basic Patterns

BM3 BM4
/ UPPER UPPER
/ LAYER LAYER
L ' LOWER
AU

ALU
-<_. SALU-<_. SARfF_.
WALU WACU WARU -_H
[T oV e N A oo wm
— -« WAL WV WAR WAL wv WAR
WALL WV WARL SALL  SARL SALL  SARL
AB

SALL
AB

LAYER=PS,MI,M2,M3
Width and spacing = X 1, X2, X 3 of the minimum size

equal pitch and width for all wires

34
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Details of No.1 2D/ 3D Basic Patterns
-The Variations of Parameters-

BM6
UPPER
MIDDLE
LAYER
ap0 apl ap2
0l CJ 0l
WA WA WA
T e
L h L
wv WV \A%

JEITA Physical Design Standardization Study Group 35

Benchmark. No.2 — nhon—-Manhattan \

Rotated pattern of No.1 (BM1A and
BM2-1).

Rotation angle 6 = { 30, 45, 90 }
\\\ﬂ

Fig. PEM-ES No2. non-Manhattan
Structure

JEITA Physical Design Standardization Study Group 36
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Benchmark No.3 (1)

- Investigation of the Specification for Benchmark Data that are
Evaluated Accuracy of Parasitic Capacitance Extraction of Contacts

’ Purpose: see if extraction results are consistent over range of gate — contact distance. ‘

L] L]

L] L]
w

L] L]

L] L]

metall metall
Structure - )\\( c1
contact f M—
%

soures)  \ drain 2

Fig. PEM-E6 Coupling capacitance between gate and contact

C1 :Coupling capacitance between Gate and Contact = Extraction with LPE
C2 :Sidewall capacitance Between S/D area and Gate = SPICE

JEITA Physical Design Standardization Study Group 37

Benchmark No.3 (2)

- Investigation of the Specification for Benchmark Data that are Evaluated
Accuracy of Parasitic Capacitance Extraction of Contacts

Criteria for getting the coupling capacitance components Criteria for getting the coupling capacitance components about
about each LPE tool (dependence of Gate Width) each LPE tool (dependence of space between gate and contact)

25

18
Upper bound of coupling
capacitance between gate
1.4 and contact

20 Upper bound of
coupling capacitance
between %me and contact

1.5 S~—

Range of cap.
extracted by
LPE tools

Capacitance(fF)

Capacitance(fF)
7

L / O F NS = e e = = | ==
! LPE Range of cap. Lower bound of coupling
al Lower bound of coupling 05 extracted by Canacﬂinc‘f between gate
0.2 capacitance between gate : LPE tools contacf T

L L L and contact
0 T

0 2 4 6 8 10

0 0.1 0.2 03 0.4 05
Gate width(um)

Space of Gate—Contact

Fig. PEM-E7(a) criteria of the coupling
capacitance between gate and contact
(dependence of gate width)

Fig. PEM-E7(b) criteria of the coupling
capacitance between gate and contact
(dependence of space between gate and
contact)
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Benchmark Results No.1 BM1A & B (2D)
Total Capacitance

One tool is not so accurate in no upper layer cases.
o of relative error of the best tool is 1.4% .
BM1A

BM1B

BMIA-B total can.error

BMIA totslcap. errar BMIB total cap. error

BM1A BM1B
N
I A A 60

2 o fare s

Y - YNy

. ¢ .a'..:s“.f:g_g‘ém_g s

° 604 50%

b 00E00  SOENE  1OENS  1SE9 20613 2513 S0E-d
e capacitance(F/mm)
Fig. PEM-E8 NO1. BM1 results(1)
Relative error
BMIA | BMIB BMIAB
tool A [tool B tool C ALL tool A tool B tool G ALL tool A [tool B tool C ALL
ave .0_%| —1.0%| 1.6 1.1%] —0.5%| —1.6' —0.2 ave 2.3% —0.7%) —1.6 0.1%)
sigma 2% 0.7% 0.9 A 0.4% 0.7% 0.5 2% |sigma 2.0% 0.7%| 0.7 2.1%)
Min A% —2.0% =3.0 X 0.3% —2.5% 2.7 —2.7%| [Min 0.3% —2.5% —3.0 —3.0%
Max .4&' 0.6%} .0 K 2.CE| 0.6% —0.7 .3 Max 7.4% 0.6% .0 7.4%
ave+sigma 6.2% 1.7% .5 . ma 1.5% 1.2%| 2.0¢ 4%| |avetsigma 4.2% 1.4% .3 2.2%)
3(ave+sigma)) 18.5%] 5.0% 5 11.8%| [3(avetsigma) 4.5%| 3.6%| 6 ﬂ 2% [3Cave+sigma)) 12.7%| 4.2%) 8% 6.7%
39
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Benchmark Results No.1 BM1A & B (2D)
Coupling Capacitance [AL1 & AR1]

Tool A is very accurate for BM1B pattern ,but not so
for BM1A. Tool A has the best accuracy as a whole.
o of relative error is 4.6% compared with Raphael.

e

BMIA-B coupling cap. error

BM1AGE

BMIA couping cap. error

BM1A [elAsteole < enic]

2008
_ison a H
3 toow z H
0 I OT e SR UUUUPUPRRH S PP B
€ RO ahatad ; & .
FRETS Haglates TN R 1 oo ket g * 0 -
5 344 H H . %
g N . £ oo % ° s
da -100% . . ° . \E 'e
£oison . .
~200% -200%
00E+00 10E-14 20E-14 30E-14 40E-14 50E-14 60E-14 7O0E-14 0OE+00 10E-14 20E-14 30E-14 40E-14 50E-14 60E-14 70E-1¢ 00E+00 10E-14 20E-14 30E-14 40E-14 S5O0E-14 60E-14 7.0E-14
capacitance(F/mm) - N capacitance(F/mm)
Fig. PEM-E9 NO1. BMI results(2)
Relative error
BMI1A BMiB [ BM1AB
tool A [tool B [tool G JALL tool A [tool B Jtool C _ JALL [ tool A [toolB _ [toolC__ JALL
ave 2% —1.4%] —3.0%) 0.3%| [ave 2.%' 0.6% —4.2%| 0.5%| |ave .6%) 0.3% —3.9% —0.1%)
sigma 1% 3% 7 1% [sigma 0.9% 4.5% 3.5_%| 3.9%| [sigma 0% 47 3.2% 4.4%
Min —15% —16.9% 52 —16.9%| [Min 0.5% —7.4 —7.9% —7.6%| [Min —1.5% _-16.9 —7.9%  —16.9%
Max 14.6% 8% K] 14.6 'M_ax 4.8% 134 4.8% 13.4%| [Max 14.6% 134 4.8% 14.6%
avetsigma 3% 7% 7 4% [avetsigma 2.9% . 7.7 4.4%| [ave+sigma 4.6% 0 7.1% 4.4%
3(ave+sigma) 24.9%| 20.1%| 141 16.1%| [3(avetsigma) 8% 15.4 23.1%| 13.1%| [3(ave+sigma) 13.7% 15.0 21.4%| 13.2%
40
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Benchmark Results No.1 BM1A & B (2D )
Coupling Capacitance [AL2 & AR2]
it alrd g
Results of a tool which has the best accuracy for this pattern effect of the second neighbors

BMIAB AL2 & AR2 coupling cap.

100.0%

5005 -BM1B ’—‘ Relative error
60.0% h BM1A I BM]A
% 400% fl. n |
€ 200 m
: 00% :I. .h'd.'.!.ll -. "
5 -2008 SEm .
; 40.0%
n
60.0% " | " . | |
-80.0%

-100.0%
00E+00  50E-16  10E-15  156-15  20E-15  25E-15  30E-15  35E-15  40E-15  45E-15  50E-15

canacitance(F/mm)

Fig. PEM-E10 NO1. BM1 results(3)

If width & spacing are equal pitch ( case BM1A ), the coupling capacitance
between the second neighbors was extracted accurately.

If width & spacing are varied randomly ( case BM1B ), error becomes large.
Absolute value is small, but we consider that it becomes more important for
analog circuit which has patterns used relative capacitance.

JEITA Physical Design Standardization Study Group 4

Summary of Benchmark Results No.1 BM1A & B I

- Total capacitance: The o of relative error of the best
tool is 1.4% compared with Raphael.

« Coupling capacitance: one of the tools is very accurate
about BM1B pattern, but not so accurate about BM1A.
However, it has the best accuracy as a whole. The o
of relative error for this tool is 4.6% compared with
Raphael.

« Coupling capacitance between the second neighbors: If
width & spacing are equal pitch (case BM1A), the
coupling capacitance between the second neighbors
was extracted accurately.

- |If width & spacing are varied randomly (case BM1B),
error hecomes large. We consider that this is more
important for analog circuits which have patterns
utilizing relative capacitance.

JEITA Physical Design Standardization Study Group 42
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Benchmark Results No.1 BM2 (2D)

The error occurs by patterns not included in IPL or GRD library.
Tool B has the best of accuracy about total error, but the error
of each coupling capacitance is large.

r A ~

BM2-1 BM2-2 BM2-3
BM2 coupling cap. error
i
Total Cap. Coupling Cap. |seiimfime
250% 500%
1508 A0, “
- R v, e .
g roon L s :?‘ ‘..... ™ ‘é:
§ z: . “:’ ,‘: I3 JA":‘_Q. . : ‘:
i : K .
- ‘ [
2008 : oo 4,
2508 l -500%
ot 1 fren s Py B0 0B 206 G061 A4 SEs aoes
eopacitance(F/mm) capacitance(F/mm)
Fig. PEM-E11 NO1. BM2 results
Relative error Relative error
[ BM2 total Bm2 couelinﬁ ]
| tool A [tool B Jtool G JALL [tool A JtoolB__Jtool G JALL |
7.2% 0. —6.5% —0.1% 95 —1.4%) 5. 3%
0.6% 44 4% 0.2% 14.0¢ 5.7% 3 .6%
—22.8% 9. —21.2% -22.8% -45.9 —33.9%] -26. ~33.9%|
21.7% 7.4 1.5% 21.7%| 37.1 9.7% . 7.1%
7.8% 53 5.9% 0.2% 23.5% 7.1% 14.0% 4.9%
3(ave+sigmal 53.4% 15.8%| 47.6%| 0.7% 3(avet+sigma, 70.6% 51.2% 42.0% 44.8%)
43
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Benchmark Results No1. BM3 (2D)

The error occurs by patterns not included in IPL or GRD library.
The relative error of coupling capacitance between V and ALU,ARU is

<+—» SALU H, SARU €+—»
large, but their absolute values are very small. WALU Wacy WARU
On the other hand the accuracy of coupling capacitance between same m, e — D~
layers, or overlap capacitance is good. WAL Wy AL WARL
Tool A’s variability of relative error is larger than other tools. BM3
Total Cap. COUR"I‘IQ Cap [ me - .
;’Z: . between V and ARL,
% 604 . . N R L. ACLL.
2 o K o M, S
£ a0n See 4at . A
F IR T ,
& 2o " it * « e *
£ o N N
g -6.0%
° ;:Z: coupling
00E+00 s0E-14 106-13 156-13 206-13 25e1| capacitance
capacitance(F/mm) between V and o 0-14 20614 a0e-14 40e-14 suE—\: w]zru 706-14 BOE-14 S0E-14 10E-13
AL ARU
Fig. PEM-E12 NO1. BM3 results
Relative error Relative error
BM3 total BM3 Coupling Cap.
tool A tool B tool C ALL tool A tool B tool C ALL
ave 1.6% 1.4% 0.0% 1.0% ave 6.7%| —7.2% —0.7% —0.4%)
sigma 2.9% 1.8% 0.5% 2.1% sigma 12.8% 6.2% T8% __ 10.2%
Min 44| 20 12%  —44% Min —102% __-16.9% __ —40% -16.9%
Max 6.9% 5.5% 0.9% 6.9% Max 37.3% 9.2%| 3.5%| 37.3%
ave+sigm 4.4% 3.2% 0.5% 3.1% avetsigmal __ 195% __ 13.5% 254 106%
3(ave+sigr] 13.3%) 9.7% 1.5% 9.4% 3(ave+sigr| 58.4% 40.4% 7.5% 31.8%
44
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Benchmark Results BM1-3 (2D) ALL

BM1,2,3 Total capacitance

BM1.23 total cay

BMd

Relative error

180 FEY W BM1,2,3 (2D ) Total cap. Error

3 oo fa K tool A [tool B Jtool C  JALL

3 Adta uE taata 2% 04 ~2.8% 0.0%

£ oo K *uﬂ-;;“;é“‘“’*égﬁ ~ 5% 2. 25 0%

£ oo RN AT i o 2284 9. —21.0%__—22.8%

¢ o D o 21.7% 4 T1.5%  21.7%

g [ ° 6% 2.7 6% 1%
00 25.9%) 8.0 22.9%) 15.2%|

A
< °
5 ~150%
:
‘
2504 BM2

00E+00 50E-14 10E-13 156-13 20E-13 256-13 30E-13

Fig. PEM-E13 NO1. BM1-3 results

Tool B has the best accuracy for all 2D patterns. The o of relative error of
this tool is 2.7% compared with Raphael.
Variability of the relative error of tool A and tool C is larger than tool B.

JEITA Physical Design Standardization Study Group 45

Summary of Benchmark Results
- No.1 2D patterns BM1-3 -

 Total capacitance:
— All tools have quite good accuracy for the 2D basic patterns.
— In case the patterns don’t be included in IPL or GRD library, the relative
error is over 10% compared Raphael.
« Coupling capacitance between same layers:
— All tools have quite good accuracy.
— One of the tools has large error in cases with no upper layer.

— |If width & spacing are equal pitch (case BM1A), the coupling
capacitance between the second neighbors was extracted accurately.

— If width & spacing are varied randomly (case BM1B), error becomes
large. We consider that this is more important for analog circuits
which have patterns utilizing relative capacitance.

« Coupling capacitance between different layers:
— The error occurs by patterns not included in IPL or GRD library.
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Benchmark Results No.1 BM4 (3D)
Total Capacitance

o ( relative error ) is in arange from 1.7% to 3.1 %
compared with Raphael.

Every tool has good accuracy. i
27 il

e —

4 tool A ® t00l B * tool G

AB
o Relative error BM4
- BM4 ( 3D ) Total cap. Error
3 tool A tool B tool G ALL
i i ave 06% ___—0o%  odu 00y
3 o . Lo LA sigma T.1% 1.2% 2.8% 1.9%
¥ oo PR YT S Min —07%| -34% 604 -60%
£ a0 S . Max 3.0% 1% 2.8% 3.0%
%o o o avetsigmal 1.7% 2.1% 3.1% 1.9%
E O 3(ave+sign 51% 6.2% 9.2% 5.8%
-6.0%
-8.0% \
0.00E+00 5.00E-16 1.00E-15 150E-15 200E-15 2501
capacitance(F) Outside extraction range of
Fig PEM-E14 BM4 Total capacitance primitive library.
capacitance results
. . . . 47
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Benchmark Results No.1 BM4 (3D)
Coupling Capacitance
pling Lap
Tool B has good accuracy about both Lateral coupling capacitance and Cross
coupling capacitance.
Other tools’ error becomes large about cross coupling.
(a) Lateral coupling capacitance (b) Cross coupling capacitance
150% . 500%
= < 4004
H 1o0% I 2 3008
& 5o 'Y 3 2004
\? o . AA: vy s AAA e ;x lg,g: & ..:.'_ .'.70‘ S0t o 0y o
g o ‘.. o % ., P¢e i%—mol., N
%’ ° . &:N'O‘“ a AT A e, .
E"““‘ Q)utside extraction rangef;jg,g: L ‘: A, :‘ b
® 1504 f itance primitive = -500% 4 =
000E00  200E-16  400E-16  600E-16  800E-16  1.00fsihry 0.00E+00 2.00E-17 4.00E-17 6.00E-17 800E-17 1.00E-16 1.20E-16 140E-16
capacita . . . apacitance(F)
. Fig. PEM-E15 BM4 Coupling capacitance results .
Relative error & g cap Relative error
|BM4 lateral coupling @4 cross _coupling |
tool A tool B tool C ALL tool A [tool B ALL
[ave 4.4% —3.1%) —2.6% —0.4%) ave —40.3%1 48%  -17.7%)
sigma 1.9%) 2.2% 3.6% 4.3% sigma 14.8% 2.7% 25.0%|
Min 0.9%| —7.0% —10.5% —10.5% Min —67.1%) —=0.1%) —67.1%)
Max 8.2% 0.3% 1.6% 8.2% Max —15.2% 10.6%) 10.6%)
ave+sigm 6.3% 5.3% 6.2% 4.8% ave+sigmal 55.1%  7.5%  42.8%)
3(ave+sign 19.0% 15.9% 18.5%| 14.3%) 3(ave+sig 165.2%) 22.5% 128.3%)
ol ml m oo
WAL WV WAR WAL WAR
|
. . . . 48
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Benchmark Results No.1 BM5 (3D)
Total Capacitance

Every tool has almost good accuracy.
o ( relative error) is less than 10%.

AB r@:” WAL WV WAR
SALL SARL
BMS total cap.error
BM5 AB
15.0% .
Relative error
z 1008 BM5 ( 3D ) Total cap. Error
3 . VS tool A [tool B [toolC  |ALL
g ee, o0 ave 5.1% 1.4% 5% 1.7%
T o R R . sigma 2.5% 2.4% 3.6% 3.9%
3 3 e . Tt e Min —07% __ -34% _ —6.0% _ —6.0%
S oo Max —0.8% __ -2.3% _-10.0% _-10.0%
3 ave+sigma 7.6% 3.8% 5.0% 5.6%
I 3(aversig  22.0%  11.3%  15.1% _ 16.8%
~15.0%
0.00E+00 5.00E-16 1.00E-15 1.50E-15 2.00E-15 2.50E-15 NOE-H
capacitance(F) Outside extraction range of
capacitance primitive library.
Fig. PEM-E16 BMS Total capacitance results
. . . . 49
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Benchmark Results No.1 BM5 (3D)
Coupling Capacitance
Same as BM4 tool B has good accuracy about both Lateral coupling capacitance and
Cross coupling capacitance.
Other tools’ error becomes large about cross coupling.
a)Lateral Coupling Cap. .
@ ping L-ap (b)Cross Coupling Cap.
fooon 1508
3 o 2 . O'AOA" .
r -» . .
% o o4 R 3 CON
% * 4 N 42w
j o . j w
§ 2008 -z . " éruox 4.
£ oo ® . > - § isos YN
-200% -55.0%
000E+00 100E-16 200E-16 3.00E-1 00E-16 500E-16 6.00E-16 7.00E-16 000E+00 200E-16 400E-16 6.00E-16 8.00E-16 100E-15 1.20E-15
caprribannalE) capacitance(F)
Fig. PEM-E17 BMS5 Coupling capacitance results
Relative error Relative error
BMS lateral coupling] | BMS lateral coupling
tool A [tool B |tool G |ALL tool A ltoolB IALL
ave 38.6%) 4.5%) 2.3%) 15.1% ave -17.6% —3.5%  —10.5%)
sigma 25.1%) 5.3%) 13.4% 23.4%) sigma 14.3%) 4.2% 12.6%
|Min 9.7% —4.6%] —16.2% =16.2% Min —45.3% —10.4%| —45.3%)
Max 82.6%) 12.6%| 25.3%| 82.6% Max 3.0%] 9.8%| 9.8%|
ave+sigmal 63.7%) 9.7%) 15.8%| 38.6%) ave+sigmal 31.8%] 7.7% 23.1%)
3(ave+sigd 191.1%] 29.2%] 47.3% 115.7%) 3(ave+sign 95.5% 23.1% 69.4%
50
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Benchmark Results No.1 BM6 (3D)
Total Capacitance

UPPER
The relative error of every tool is almost less than 10%.

When an object layer is Poly, the relative error about tool A
becomes over 10%.

MIDDLE

LAYER

BMG6 Total capacitance
Kool A ® 100l B < tool .
o Relative error

2 oo BM6 ( 3D ) Total cap. Error
3 H o g tool A [tool B tool C ALL
& s LY P ave —4.4% 2.1%) -0.8% —1.1%
% om e b TI I sigma 71% 2.9% 1.7% 5.3%
3 ab "ot MR Min —15.1% —2.8% —38%  -15.1%
& o Max 8.4% 8.3% 2.3% 8.3%
5. ave+sigma)l 11.5% 5.1% 2.5% 6.4%
s 3(avetsig]  34.5% 15.3% 7.6% 19.2%

uuuuuu

Fig. PEM-E18 BM6 Total capacitance results

. . . . 51
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Benchmark Results No.1 BM6 (3D)
Coupling capacitance

« The relative error of all tools is too large (> 100%).
» The absolute value of coupling capacitance is very small
compared with total capacitance (1e-18(F) - 1e-17(F)).

« We consider that these small capacitances will become
more important for analog circuits where they have an
influence on circuit. To handle this, LPE tools should be
improved in future.
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Benchmark Results BM4-6 (3D) ALL

Every tool has almost good accuracy.

o ( relative error) is less than 10%.

When an object layer is Poly in BM6 , the relative
error about tool A becomes over 10%.

BM4,56 total cap.error

4 tool A @ tool B+ tool C

20.0%
15.0% .
% oo Relative error
% :|. ca Lt 4 Assa aa [ BM4,5,6 (3D ) Total cap. Error
€ o RN AP P [ tool A [tool B [tool G [ALL
E oo LY R B [ave S N N 7 R
s & R . sigma .8 . . .
p oo R Min —15.1% __ —3.4% -100% -15.1%
R ui 4 .y Max 3% 3% 3.0% 8.3%
8 A . aversigm 8.4% 4.2% 3.2% 5.0%
© -15.0% . 3(ave+sign 25.3% 12.5% 9.5% 14.9%
-20.0%
0.00E+00 5.00E-16 1.00E-15 1.50E-15 2.00E-15 2.50E-15 3.00E-15
capacitance(F)
Fig. PEM-E19 BM4,5,6 Total capacitance results
53
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Benchmark Results No1. BM1-6 (2D,3D) ALL

o ( relative error ) which has the best accuracy is 2.7% compared with Raphael

and each relative error is less than 10%.

BM1-6 total cap. error

A tool A ® tool B ¢ tool C

250%

20.0% . 4
o Relative error
toos Tool A Tool B Tool C
g average 1.6% 0.1% 2.1%
§ sow o 6.3% 2.6% 43%
3 oo ¢ Min 22.8% 93% 21.2%
ks -
& A Max 21.8% 8.4% 11.5%
§ o . ave + 0 7.9% 2.7% 6.4%
g —roouf . 3@ave+ 0) 23.7% 81% 19.2%
0% : #pattern 270 pattern 270 pattern 270 pattern
2004
R
-25.0%
10
Fig. PEM-E20 BM1-6 Total capacitance results
Cpacitance of BM4,5,6

(3D) are very small
compared BM1,2,3 (2D).
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Benchmark Results No.2
(non-Manhattan patterns) - (1)

No.1 (BM1A and BM2-1) Rotation angle=90°

patterns are rotated. Comparison of Total capacitance error
l rotated before and after.
40.0%
BM1A ’ A:toolA @:toolB  @:toolC ‘ /\

This line shows that
/ 200 the error rotated
before and after are
/ 2 1004 ) equal.

0.0%

rror of oblique patterns[%]

-100% /,f-"“\/ ‘\'
-200% /"/ ,// ‘*, /\ BM1A patterns.
.~ /| Objectlayeris
.. | Pol
-30.0% S b BM2 y
’,’ .-~ | patterns
-40.0%

~40.0% -30.0% -20.0% -100% 0.0% 10.0% 200% 30.0% 400%
original error.| [%]

Fig. PEM-E21(a) NO2. non-Manhattan pattern results

Rotation angle = 90°
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Benchmark Results No.2
(non—-Manhattan patterns) - (2)

Rotation angle=45"
Comparison of Total capacitance error
rotated before and after.

60.0%
’ A:toolA @:toolB  @:toolC ‘
40.0%
200% A This line shows that

the error rotated

00% before and after are

error of oblique patterns[%]

equal.

-20.0%

BM1A patterns.

.| object layer is
-40.0% e Poly
-600% | -7 =
} BM2
Tl ___.---""| patterns
-80.0% == - == "
-400% -30.0% -200% -100%  00%  100%  200%  300%  40.0%

original error.[%]

Fig. PEM-E21(b) NO2. non-Manhattan pattern results
Rotation angle = 45°
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Benchmark Results No.2
(non-Manhattan patterns) - (3)

One of the tools’ Results

30.0%
. o . o . ° [e]
wol [ A30° 0:45° x:90° | .
A A
This line shows that

100% a the error rotated
_ before and after are
% oo equal.
g
§ -10.0%
4y o
E -20.0% ° %a g @
£ A

-30.0% .

o The accuracy is
a00% |nde[_)endent of
° rotation angle.
-50.0% - - - - -
-30.0% -20.0% -10.0% 0.0% 10.0% 20.0% 30.0%
original error.[%]
Fig. PEM-E21(c) NO2. non-Manhattan pattern results
Tool A
57
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Summary of Benchmark Results
No.2 (non-Manhattan patterns)

One tool cannot extract the patterns with rotation angle
of 30 degree.

Other tools can extract for any rotation angle.

All tools can accurately extract for rotation angle of 90
degree.

Errors in non-Manhattan patterns are larger than in
Manhattan patterns.
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Benchmark Results No.3
Coupling Capacitance Between Contact and Gate (1)

Dependence of Space between Contact and Gate
A:toolA @:toolB  @:tool C : tool D |

Contact-Gate Capacitance depends on space Contact-Gate Capacitance depends on space Contact-Gate Capacitance depends on space
when Gate width is 2um when Gate width is 5um when Gate width is 10um

45E-16 25€-15

4.0E-16
o W 20E-15
% 35E-16 H
H H
5 3.0E-16 =
H Upper bound S 15E-15
8 256-16 2
S ) a S
© 206-16 | ¢ 2 o
3 ST0E-15
T 156-16 I \\
5 g
 1.0E-16 & S5.0E-16
3 S

5.0E-17

— e —
0.0E+00 - . 0.0E+00 0.0E+00 —
0 0.1 0.2 03 04 \ 0 01 02 03 04 05 0 0.1 02 03 04 05
Space between Contact-Gate(um) Space between Contact-Gate(um) Space between Contact-Gate(um)
(a) Gate Width=2um (b) Gate Width=5um (c) Gate Width=10um

Fig. PEM-E22 NO3. results(1)

Almost of all tools satisfied target criteria.
One of the tools is out of range at space > 0.2um.

Spac
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Benchmark Results No.3
Coupling Capacitance Between Contact and Gate (3)

Dependence of Gate Width
| A:toolA @:toolB  @:toolC : tool D |
. Contact-Gate Capacitance depend: ite width
Contact-Gate Capacitance depends on gate width Contact-Gate Capacitance depends on gate width Mw:en s:aece abi::‘ee:c:at: p:n"d 3?753;“:'
when space between gate and via is 004um when space between gate and via is 0.flum

16E-15 14E-15 12615
SI4EI5 Range of ¢ T 12615 E1.05 15
S12E-15 extracted by 2 <
] LPE tools _;_”-OE 15 =80E-16
gIOETs T S80E-16 g
SBOE-16 | ° S60E-16
3 260E-16 =
ﬁn;s,os-le r S S40E-16
GA0E-16 | . H
20616 20616 - Za0e-16 ‘
© © / o /

0.0E400 0.0E+00 ' : : 00E+00 L= . . |

00 20 40 6.0 8.0 100 0.0 20 40 60 8.0 100 00 20 40 60 80 100
Gate wi h%m Gate width(um) Gate widtu
(a) Space=§thum (b) Space=0.1um (c) Spale2t2um

Gate width Fig. PEM-E23 NO3. results(2)

¢ Area

| All tools satisfied target criteria.
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Summary of Benchmark Results No.3 |

We investigated of the specification for benchmark required to
evaluate accuracy of contact capacitance extraction.

All the tools mostly satisfied target criteria.

All tools are able to extract coupling capacitance between gate
and contact.
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Summary of Benchmark Results I

« Summary
— We compared the function of commercial LPE tools.

— We can know the accuracy of them by evaluating
of 2D/3D basic benchmark data. As a result, o for
total capacitance that has best accuracy is 2.7%.

— We investigated of specification for the parasitic
extraction of contact, and we found that all tools
are almost satisfied target criteria.

« Future Work

— Formulations of LPE errors on circuit design.

— Evaluation of the consistency of accuracy,
performance and design environment.
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4.2.3.1 ECSI Workshop 2006
RAEFRED

ECSI : European Electronic Chips & Systems Design Initiative
http://www.ecsi.org/
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1: Brief Introduction to TLM

A4 k)L | Introduction to TLM
E=EH Laurent Maillet-Contoz
e System Platforms Group, Crolles, STMicroelectronics
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Hi 8 : ECSI Workshop 8 June 2006 Proceeding
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2.1: OSCI SystemC TLM

AL OSCI SystemC TLM Evolution
o Laurent Maillet-Contoz
S System Platforms Group, Crolles, STMicroelectronics
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2.2: SPIRIT for TLM

The SPIRIT Consortium

240 Meta-Data for the Multi-Abstraction Design Flow

zE Jean-Michel Fernandez

e Cadence Design Systems
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B SPIRIT1.4DHHE
m1LADETIVITHBE
B 1L4ATHFEINDREY
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reference

Component businterface
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2.3: OCP Modelling in TLM

AL OCP-IP provides the standard TLM Socket
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3.1: STMicroelectronics Modelling Experience

AL STMicroelectronics Modeling Experience

e Andrea Battistella
FiE STMicroelectronics
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3.2: FireWire and USB IP Blocks Modelled with SystemC TLM

A4kJL | FireWire and USB IP Blocks Modelled with SystemC TLM
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3.3: TLM Modelling Experiences for Early Analysis in the
ICODES Project
AL TLM Modelling Experiences for Early Analysis in the ICODES Project
E=EH Francesca Tonetta
e Siemens
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3.4: New Silicomp Activities and Services in SystemC/TLM

BARIL

New Silicomp Activities and Services in SystemC/TLM

A
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3.5: System Validation Based on TLM Models

BARIL System Validation Based on TLM Models

zE Jean-Yves Pateyron
e Cadence
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4.1: Performance Estimation with SystemC TLM

RARIL Performance Estimation with SystemC TLM

E Laurent Maillet-Contoz

S ST Micro, System Platforms Group Crolles(France)

= PVI\SPV+TD AR 70— R U E Y —IL OB

STTIZ. SystemCOPV+TE 7 —X 1 REMEAT &M AAHSWD R 1L
IZZEALTLS,

PVATIEPV (#HE) ET(ZAZIU D) IZHIFTETILIELTLNVS,
PV+TETILDERTIO—IETREOK
-Pinapa[8&1]&LV 537 —DSystemC/S—H—T R—kd

HEFEHEINE .
|7~]."'§- PV B— D EPVTAE L —IL PV+T Model generation

[ZHE>T PVTO SR E LR i

(PVT Factory) pree | Sl e |

Ftz. HERERRATY —LELTIPTG pr— =

BHGUIY—LEFIAL TS R o> Pormad

TLM/RTL/BCA%Z1%k X % — 1

SpiritéPlatform Builder(?)I= i i B ~esmm
“ECSI Workshop [8%se 2006 Proceeding

© Copyright 2007 JEITA, All rights reserved J‘E ITA

- 162 -




4.2: Cycle-Accurate TLM Using the ARM RealView ESL APIs

AAKkJL | RealViewESL APIs

E Nizar ROMDHANE
e ARM, ESL Technical Marketing Manager, DSMK
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4.3: Timing, Analysis, and the OSCI TLM

A4KJL | TLM WG Status (Personal View)
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4.4: Performance Analysis & Automated Refinement of TL

SystemC Models

240 SystemC Models

Performance Analysis and Automated Refinement of Transaction-Level
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4.5: TLM Peripheral Modeling for Platform-driven ESL Design

AL TLM Peripheral Modeling for Platform-driven ESL design

o Serge Goossens
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5.1: Separating Functional and Timed Aspects in
Transactional Abstraction Level

AL

Separating Functional and Timed Aspects in Transactional Abstraction
Levels

]

Florence Maraninchi, Jerome Cornet, Laurent Maillet-Contoz

g
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5.2: OSSS-Channels: Synthesisable TLM Concepts

BALRIL

0SSS-Channel:Synthesisable TLM concepts
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5.3: Software (RTOS) Modeling in TLM

AAkJL | Embedded SW Modeling at TLM
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5.4: TLM Behavioural Modelling for NOC (Network on Chip)
Architectures

BARIL TLM Modeling for Network—On—Chip Architectures
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6.1: Summit Design Vista
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Vista
Effective SystemC Design Flows
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6.2: VaST Systems Technology
BARIL VaST Systems Technology
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Chapter 5 Functional Verification
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Chapter 6 Architecture Analysis and System Debugging
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[JEITA ISSUE LIST for “SystemC Synthesizable Subset Draft 1.1.18” (Released on December 23, 2004) [
JEITA|Clause/ |Title Type of Comment [COMMENTS (Justification) Proposed change Resolution
Issue #Subclaus (Technical/Editorial)
1 1.3| Terminology Technical Missing description of 'no difference |Add explanation of 'no difference with C++'.
with C++'.
2| 1.3| Terminology Technical Missing description of 'supported but |Add explanation of 'supported but not recognize'.
not recognize'. Or, map to the other category.
3| 1.4|Conventions _|Editorial Improper use of conventions : Unnecessary boldface in 1.3 Synthesis
boldface (reserved words), fixed-
width font(SystemC examples and
code fragments), struck-through (not
supported), underscored (ignored),
shadowed (extended)
4 -~ |Editorial In some chapter/section, there is not [Add status of supported or not, into such as Chapter 4, 8. RBDREEL
clearly described supported or not.
5 3.1.2.2[Module Technical [Better to use 'int' rather than Change 'unsigned char' to 'int'. RBDREEL
constructor ‘unsigned char', in template part of
example 2.
6 3.1.2.2[Module Technical Should use 'inc' rather than Change 'increment' to 'inc'. RRDREEL
constructor ‘increment’, in the code of example
3.
7| 3.1.2.2|Module Technical In example 3 (constructor part), Change example to follow the syntax summary. B EEL
constructor 'sc_module_name&' and
'sc_module_name const' is
inconsistent with the syntax
summary.
8] 3.2|Deriving Technical In example (constructor part), Change example to follow the syntax summary. DR EEL
modules 'sc_module_name&' and
'sc_module_name const' is
inconsistent with the syntax
summary.
9| 4.4.1TInteger Types |Editorial Inadequate note about 'compile flag |Remove the sentence of "The compile flag _32BIT_ is not R OREEL
_32BIT_". supported as it is not even mentioned in the LRM.".
10| 4.4.1|Integer Types |Editorial Inadequate note about ‘compile flag |Remove the sentence of "(note: LRM does not mention this RROHEEL
MAX_NBITS ". limit).".
1" 4.4.1.4|Shift Operators|Technical [Regarding the ‘negative shift value, IEEE 1666 has no description about the behavior with negative IEEE 166633 i
there is no consistency between shift value.
integer type and fixed point data type. |Need to revise LRM first. Then synthesizable subset follows it.
(even not described in LRM)
integer : 7?7
fixed point : negative shift value is
allowed (in reference simulator)
12| 4.4.1.4|Shift Operators | Technical Also, the negative shift value in IEEE 1666 has no description about the behavior with negative IEEE 16661 &
sc_bigint/sc_biguint is not defined in |shift value for sc_bigint/sc_biguint..
IEEE 1666. (Inconsistency to Need to revise LRM first. Then synthesizable subset follows it.
sc_int/sc_uint.)
13[ 4.4.1.6|Bit Select Technical Inconsistent behaviors when out of |IEEE 1666 defines out of range value is not allowed. IEEE 16661 &
Operator range value is specified. ([0,W-1]) 7.2.5 Bit-select
sc_bigint/sc_biguint : accept out of It shall be an error if the specified bit position is outside the
range value (in simulator) bounds of its numeric type or vector object.
sc_int/sc_uint : not accept So that, synthesizable subset should follow it.
14]  4.4.1.7|Part Select Technical Inconsistent behaviors when reverse |I[EEE 1666 defines reverse order is not allowed. IEEE 1666315
Operator order value is specified. 7.2.6 Part Select
sc_bigint/sc_biguint : accept It shall be an error if the left-hand index position or right-hand
reverse order (in simulator) index position lies outside the bounds of the object.
sc_int/sc_uint : doesn't accept NOTE 1-A part-select cannot be used to reverse the bit-order of
a limited-precision integer type.
So that, synthesizable subset should follow it.
15|  4.4.1.9|Unsupported |Technical Outdated description of “Otherwise Remove description for 'reduce methods'. IEEE 16663 it
Methods they should probably be supported (?).
These are being added in 2.1. I think
we should say they are supported.”,
since reduce method is already
supported in I[EEE 1666.
16 5.1.1[Specifiers Technical “friend' should not be ignored. ‘friend' should be treated same as in C++. HTHREERL
17|  5.1.1.9|SystemC type |Technical 'sc_bit' is deprecated in IEEE 1666. |Delete 'sc_bit". IEEE 16661 &
specifiers
18] 5.1.1.9[SystemC type [Technical Fixed point data type should be TBD RITHREEL |
specifiers supported.
19  5.1.1.9|SystemC type |Technical Unnecessary description (...) in the |Remove (...) in the bottom of Page 30. RRDBEEL
specifiers bottom of Page 30.
20| 5.2|Declarators | Technical Pointer for static memory should be [TBD RSB EEL
supported.
21 5.2.1|Type names  |Technical Pointer for static memory should be [TBD RiffREEL
supported.
22| 5.2.5|Initializers Technical Itis unclear whether the other Clearly state whether the other classes than module class are RROHEEL
classes than module class are supported or not.
supported or not.
23| 5.25.3/5.253 Editorial --> Clearly state that this section is referencing the C++. RloBEEL
References
24} 6[Expressions | Technical Regarding i = x[i++]; only the ISO  [Add description for synthesis. BTN EEL
C++ document's note is described,
but no description for the synthesis.
(The result may be depend on the
compiler system.)
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JEITA|Clause/ [Title Type of Comment [COMMENTS (Justification) Proposed change TResolution
Issue #{Subclaus (Technical/Editorial)
25| 8|Statements Editorial --> Syntax summary should be like this.
statement ::=
labeledstatement
| expression_statement
| compound-statement
| wait-statement
| signal-assignment-statement
| selection-statement
| iteration-statement
| jump-statement
| declaration-statement
26 8.3|Wait Technical Incompatible with BNF, as Change 'wait(constant-expression)' to 'wait(expression)'.
statement wait(constant-expression).
27| 8.3|Wait Technical Thread process SC_THREAD is not |Remove description. =
statement supported, as described in 9.3
SC_THREAD. '
28 8.3|Wait Technical wait_until' is deprecated in IEEE Delete 'wait_until'. IEEE 1666%t /i :
statement 1666. H
29 8.5Variable Technical This one is included in C++ Remove this clause. DR EERL
assignment ‘expression statement'. So that this
clause is not necessary.
30| 8.6|Selection Technical Inadequate structure of section 8.6, |In section 8.6, change 'if ( condition ) statement' to 'if statement’, RBAOREEL
statements 8.6.1,8.6.2. and detail should be described in 8.6.1.
31 8.6.1|If statement | Technical Inadequate structure of section 8.6, [Describe in same style as '8.6.2 switch statement'. RROHEEL
8.6.1,8.6.2.
32| 8.6.2|Switch Technical Restrictions for 'switch’ statement is [Remove restriction. B ERSE
statement not reasonable. Should be same as
in C++,
33 8.7|Procedure call |Technical This one is included in C++ Remove this clause. BN EEL
statement ‘expression statement'. So that this
clause is not necessary.
34 8.9[Jump Technical Missing 'goto’ clause. Add 'goto’ clause. R OHREEL
statement. '
35| 8.9.1[Break Editorial Title should be 'Break Statements' [Change 'Break’ to 'Break Statements'. |§EE(DE&§§§ '
'
36 8.9.2[Continue Editorial Incorrect descriptions for 'Break' and [Exchange descriptions between the two. B EEL
statement 'Continue'.
37] 8.10[Declaration Technical Missing description. Add description as 'supported'. RBOREEL
statement
3] 9|Processes Technical Using 'sc_bit' in the example. But Change 'sc_bit' to 'bool'. IEEE 1666%t it
sc_bit is deprecated in IEEE 1666.
Need to use 'bool'.
39 9|Processes |Editorial Since 'process' is extended, needs to|Add 'Shadow' to 'process'.
be 'Shadowed'.
40 9|Processes Technical sensitive_pos/sensitive_neg' are Delete 'sensitive_pos/sensitive_neg'. IEEE 1666%t /&
deprecated in IEEE 1666.
41 9.2|SC_CTHREAD |Technical ‘watching' is deprecated in IEEE Change 'watching' to 'reset_signal_is'. IEEE 16661 & '
1666. Need to use 'reset_signal_is'. '
'
42| 9.3|SC_THREAD |Technical 'SC_THREAD' should be supported. |[TBD R EEE
43| 10|Submodule |Editorial Missing 'Shadow' in BNF. Add 'Shadow'.
instantiation
44 12.1.2|Class members | Technical Missing description. Add description.
45 12.1.4.1|Static members|Editorial Should refer chapter 7, static Add reference to chapter 7, static member function.
member function.
46 12.4.7|Construction  [Technical Unclear description for 'destruction'. |Improve description for 'destruction'.
and destruction
47| Annex A|Syntax Editorial 'space take the place of underlines’ |Change 'space take the place of underlines' to 'space take the
summary is incorrect. It should be 'space take |place of hyphens'.
the place of hyphens'. '
'
48| AlSyntax Technical Missing 'Ignore’ (with underline) Add 'Ignore’ (with underline) description.
summary description.
49| A.2|Lexical Technical All the sc_object should accept the |Remove 'struck-through' on 'string'. (Make 'string’ usable in literal.) RITHREEL
conventions 'string' as a name. In other way,
'string' can be converted to the
constant. H
50) Lexical Technical 'string' should be treated as an array |[Remove 'struck-through' on 'string'. (Make 'string' usable in literal.) HITREES |
conventions of 'char' type. 1
51 A.3|Basic concepts |Editorial Missing 'Shadow’ for 'sc-main- Add "Shadow' for 'sc-main-definition’.
definition’.
52 A.4|Expressions  [Technical Destructor should be supported. TBD RITHREEL
53] A.4|Expressions | Technical Member of static memory should be |Add : (Make these usable) TR EREE |
specified by pointer. postfix-expression -> [ template ] id-expression '
postfix-expression -> pseudo-destructor-name '
54} A.5[Statements Technical 'variable-assignment-statement' and |[Remove 'Shadow' for 'variable-assignment-statement' and RRDREEL
‘procedure-call-statement' are not ‘procedure-call-statement'.
added in SystemC.
55| A.5[Statements  [Technical Restrictions for 'switch' statement is [Remove restriction. B ERE
not reasonable. Should be same as
in C++.
56 A.6-1|SystemC Type|Technical 'sc_bit' is deprecated in IEEE 1666. |Delete 'sc_bit'. IEEE 1666%t i
Specifiers
57 A.7|Declarators  [Technical Declaration of the pointer for static  [Add : (Make these usable) RITHREEL
memory should be supported. * [ cv-qualifier-seq ]
[ :: ][ nested-name-specifier ] * [ cv-qualifier-seq ]
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4.2.41.2 OSCI-SystemC &Y T+ v F Draft 1.1.18 DFE

AR RF¥ =2 A2 ML OSCI @ Synthesis WG 73ER% L 7= [SystemC Synthesizable Subset Draft
1.1.18) IZoW T, HIEZBPA LI b DO TH D, NWEICOV TIRFICEHE R ROBLH L TN D
DT, FERRFRETIIR, LIRS T, FMllc - WTE, BXEZROZ L, AP oEE
i, X ERTTH S,

Fo, RO TFHE+ KT TEPNUTODEINEL, SystemC # 27 7V —7HNTLEa—L
TR TH D . OSCI Synthesis WG IZ7 4 — KX 7 Z4To7, FLEa2—IZOoWVWTWHES
IZ. L E=2—0 Issue List Th 2 [4.2.4.1.1 OSCI ~#&H L7z SystemC &%~ %~ b Draft
T oA EE  BEELY X M) EORIGERT,

1. B=E
1.2 B®
o GAKATREZR SystemC XL (7w B ZBIEL T D,
o HFAR&IME AR ZXSR L LTS,
o A—T 4L THARTA L TIER,
® Basic Requirements of SystemC Subset for Synthesis(V2.0.1 #£#L) & Advanced
Requirements of SystemC Subset for Synthesis (V2.0.1 FE#EHL) kLT, b %C
ICLTARRF2 AL FEAERRLTVD,

1.3 FEE
o AKFFX= A2 MO SystemC #EXLDERKY — /L TORNFIZLUTDOEELD,
Supported : 2 A FZ 7~ (#ER) 2D LB IR FER) 5,
Extended : C++#3C & L9z L CALEE (FRIR) 3%,
Ignored : = A N7 7 bk (BES0) 2 AH9 %5, AWBE (FRFD L7auy,
Not Supported : 2> A 77 F(EESD)NATTSNDHZ EEZBELTWRY, =T —|C
GG bEL LERINIGE LD, (FHRKTF)

<N X X

> (1) no difference with C+H+DFHHAPMKETH S, b L iF, FYIDOHFEICEOELRIIC
TEHERXETHDB,

> (2) Supported but not recognize DEHBHZ DT, BRMCHEL AT IV IZHIT BN
XThHD,

> (3 A=/ F(CPHEE) ., THRGEER ., RVELKRGR— LRV, BAE G, BEE
B4+ b f2 EOREBIETH SN TOWRVDTHR—FRXETHD,

> (4) FEZX->T, Support BHRSNTVRHEZALINTVWRWVEZARHDDT, B
ELINETHD,

1.4 RIoE
o g BIEIZ., HIETIHa—F 4 L S AFANEFRTHEDTIIR,
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1.5 SR
e [SO/IEC 14882: Programming languages - C++, 1998
e ISO/IEC 9899: Programming languages - C, 1999
e SystemC 2.0.1 Language Reference Manual, Revision 1.0, Open SystemC Initiative,
2003

2. BRHNGE T OB
o ALY =T L 5T main BRI A HOT RS
o Ay —/UiE sc_main ML TH LU,
o BRY— VI sc_main gk LT, scemain 22H 7 U7 L— IR A T 7 Z 518
DIz BT LTS &Ly,

3. EYa—1L
31 EVa—LESR
o EVa2—NERITUTONTNNTH D,
v' SC_MODULE ~ 7 v Ofii
v sc_module 7 7 A0 b OEFEIRAE
v' sc_module 7 7 A5 OEEEIRAE
v template 5 EFFOE T 2 —VER YA — b
312 EVa—ILEE
o HHAUANEHUFHRNR— R TIERW)ITERAT,
o EV2— LNTESINLEEKIFR—EY 2—LNDZE 1 20T avANLDORT 7k
A Al HE,
o AT 7 ZESC_CTOR & E@OEBIZADEL LY R— M2,
e SC_CTOR M7 584, SC_HAS_PROCESS Z{#H L TiZuW T2y,

31.21 R—bEES
o HR—FLTWDLLDIILLTOEED,
v' sc_signal, sc_in, sc_out, sc_inout, sc_in_clk, sc_out_clk, sc_inout_clk
v' sc_signal_resolved, sc_in_resolved, sc_out_resolved, sc_inout_resolved

v' sc_signal_rv, sc_in_rv, sc_out_rv, sc_inout_rv

3122 EVa—)L-aVRL394%
o BUZHIT DL, UFOWTRNTHD,
v' SC_CTOR ~ 7 nu ZAfi o TRk L7256
v' SC_CTOR ~ 7 n Zffib 25 L7256
B ZoE, PR ELEV - AAITEIEE LTETLEDH Y
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SC_MODULE ( FullAdder ) {
sc_in< bool> X, Y, Cin;
sc_out< bool > Cout, Sum;
SC_CTOR( FullAdder ) {}

b2
template< unsigned char N = 2 >
SC_MODULE ( AndGate ) {
sc_in< sc_uint< N > > Inputs;
sc_out< bool> Result;
SC CTOR( AndGate ) ({}
}i
B3

SC_MODULE (Increment) {
sc_in<sc_int<l6> > A;
sc_ out<sc int<l6e> > X;
const int m delta; // initialized by the constructor
SCiHAsiPROCESS(Increment);

Increment (sc_module name& name , int delta)
sc_module (name ), m delta(delta)

{
SC_METHOD(proc);
sensitive << A;

}

void proc() {
X = A.read() + m delta;

}
}i

> (B) Fl2DF 7L — FE% ®D unsigned char IF int ICTRETH B,
(6) 513 »=a— K [Increment] 1% linc] I3 R&ThH3,
> (1) Fl3oEdhflichda AT 7 ZDE4 T sc_module name % D &S sc_module

A\

name @ const /¥, Syntax summary (Zf€ ) LR CTERVOTEESNKNETH D,

32 REESa2—
o ERBIILIFOLBY,
Sk 1

SC_MODULE ( BaseModule ) {
sc_in< bool > reset;
sc_in clk clock;
BaseModule ( const sc module nameé& name )
sc_module ( name )
{}
}i
class DerivedModule : public BaseModule {
void newProcess();
SC_HAS PROCESS ( DerivedModule );
DerivedModule ( sc_module name name )

BaseModule ( name ) {
SC CTHREAD( newProcess, clock.pos() );
watching (reset.delayed () == true);
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o JRAEEV2—NEERTHF—Y— Rclass 275,

v' SC_MODULE ZfMH L TiIWiFZauy,
o RAEEFEV2—NANTutAEFOUE1T, SC_HAS_PROCESS Z itk ¥ %,
e SC_CTOR (I AT,

> (8) Eadflichdar R T 7 ZDE4S T sc_module name D &R sc_module name ?D
const ¥, Syntax summary IZf 5 LERTERVWO THEENKETH D,

4. T—RE84T
411 EBHR
o HR—ITDHDIFLUTDELY,
v'  unsigned int, signed int
v'unsigned short, signed short
v' unsinged char, signed char, char
v' unsigned long, signed long
v' unsigned long long, signed long long
v" Bool
e wchar t IR EH—F
o A% — X char (signed T% unsigned T%H72\) 13 signed char & L T 5, (ISO C++
TR FEEHLAT)

4111 £H
o ALY —iE, BEAE 2 O E L THERT S,

4112 Evw MiE
o J3Ial—vartAmETEMNER-T, (A—77 v M7 +—AIZBWTO)

41.2 BIEH
o ISO CH++IZHEHL,
o (7)) ISO CH++HI&EEN T2 long long & unsigned long long % B/,

4131 27 NEEH (a<<b, a>>b)
o ANGEMNEDEA. AV T NTAHLERY — A TIIHEE Yy hOENRY 7 M T 5,

e ISO C++TiXaDNADELADEY 7 NEIMEIXIRERTH D,

41.3.2 HIE+FEHEF (+a)
o ISO C++ZHEHL,
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41.3.3 HIE-HEF(-a)
o ISO CH+IT #EHL,

4.1.3.4 +EHEF (ath)
o SO CH+IZHEHL,

4.1.3.5 *EHEF(a*b)
o SO CH+IZHEHL,

41.3.6 [EEF(ab). %BEF (a%b)
o 0 TCOBREBEKRTIE., Fr a7 & LB #E Iz
o 0 ~DOMD (B TIE., ISO C Tid/e< . ISO C++|T HEHL)

41.3.7 ~EEF(~a)
e ISO C++|ZHEHL,

4138 Ev k74 XHEF (a&b, a|b, a’b)
o ISO CH++IZHEHL,

41.39 HLBEETF (<, >, <=, >= == =)
o ISO CH+IZHEHL,

4.1.3.10 %ﬁ:iﬁ%?(a?b:c)
o ISO CH+IT HEHL,

41311 AVH YAV, THYAY MNEEF (att, ++a, a--, --a)
o ALY —/LTlE, bool B DAL 7 VAL b, T U AL MEIVPER—F LAV,
v ISO C++ Tl AR—F & T35,

41.4 ZRE/PMERER
o  BRERY — TR EV NS Z Y AR — R LRV,

421 5|
o RAUHDEILSNIYR— T 5,
o [EEEVFR— FOESL I R— 15,
o WMLV E . BAIE SRHICIIERSEFH OFLR N LB TH 5,
o WHMLTMRH DA, BSIOEHEIIH LT DEHIND,
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422

SERNEENIRN

RL%

T UNRANVIRHZT RUARRETE DR A ZIZHOWTEYAR— T 5,

WA EREHNE ST 5E . BN A ARRE L TWDLRENRD D,
A X OFEBITFF SN TR0,

[RALHZRO0OTHLN?] LWV T A MIFIN TR,

T =2 L LTORA P ZEOERITFF S TR0,

423 SR

ZHITY R — T 5,

424 HER

FERIYR— 5,

425 DSRAVNELTORSA VA

T RANEFIZRA U H DFENZFEEN S D5 E T A — T 5,

4.3 CV &+ (B EF)

v

const {&fifi 1 & volatile {&fifi 1. A RHsE RAIZIT B S L7200,
HoTHe THABMERIXFRCIZR S,

44 SystemCT—4244A4 7

441

<N XX

v
v

UTDObDEYR— K25,
FEHOM © sc_int, sc_uint, sc_bigint, sc_biguint
[ /NI - se_fixed, sc_ufixed
vy Xy ZHL . ge by
1Yy 7 (4 48) @ sc_logic, sc_lv
N7 DR 2 3 WRFICRE TE D5 EICY AR — b2,

BHE
UTFObDEYR— T 5,
sc_bigint<W>, sc_biguint<W>
sc_int<W>, sc_uint<W> (W=64)
R & BT 2 OB TRELT 5, (HAEMKR LK TH D)
SystemC OFEHIAZxF L THR— b T HHEFEIILLTFTDOLEBD,
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Op Category Operators/Methods
Arithmetic + - * / %
Assign += -= *= /= %=
Unary + -
Auto Incr/dec ++ prefix | ++ postfix | -- prefix | -- postfix
Bitwise & | A
Assign &= |= A=
Unary ~
Relational == I= < <= > >=
Shift >> << >>= <<=
Bit Select [X]
Part Select (i.j)
Concatenation (,)
Conv to C integral |to_int to_long to_int64 | to_uint to_uint64 | to_ulong
Assignment =

o BRATRER A Y v RIFLLTD LBV,

Methods Alternatives

iszero X ==

sign x<0

bit X[i]

range x(i,j)

reverse x =x(0, W-1) (?7?see part select)
test X[i]

set X[i] =1

clear X[i]=0

invert X[i] = x[i]

length (template parameter)

o L RANTFY 32BIT ICHOWCTOMERIZLL FD LB Th s,

v sc_int DK E w MEIXT 7 4V kTlX 64bit TH 5723, SystemC A > A b — LHf (=2
2RA JUIE) 1IZ-D_32BIT_ZH5E T HIE, sc_int DFERE v MEA 32bit [2T5 Z LN TE
%, LrL, 20O —AF LRM THEHEAEINLTWRNNL, AR — /L TR — K
L7220,

o (757 MAX_NBITS IZOWTOERIZUUITO LB TH D,

v sc_bigint,sc_biguint ® v Mg EE TH 5725, SystemC A > A F— LI (3 /31 L
i) IZ-DMAX_NBITS & EJ4UIE Y MEZARICTE, ¥ 2 b— g VHEEDRM
EF%, MAX NBITS R EDART U FED B RERE Y METHIIE, &Y — i
F4E EORIRZ BE T A4 EIT 220, ek, LRM Tl MAX_NBITS (220 Tldfiiir €
[AYA4AN
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> (9 AN T7 5 Y 32BIT OFEHF DO [LRM THEHEEIN TV &0 5 CERH
BRIREXTH D,

> (10) = A N7 57 MAX NBITS OB+ O ILRM Tix MAX NBITS 22\ Tifit
TV LS TEIFHIBRT XX TH D,

4411 EiTEH
o M. HLEEPR O RIL signed 1272 5,
o (MDOFHFEIIANT L ROFT 1 OTHHF A EEHDNHIUL, HEMERIL signed 12725,
o (DAL, unsigned 12725,

4412 Ev 74 XER

o ~(WEUHA) : By MRERIZYAR— &5,
v fl : ~((sc_biguint<8>)128) = ~((sc_bigint<9>)128)=-129

o GRFRAE(&) . FMERANC[). HEMAUFRERFI () XA —hEN D,
vV AT RO ERDD signed DA, D unsigned OEEIXTFEE > R &EM LT

signed & L CH > T OHEEITH,

vV HETLAHEOE Y NEMEIGE, i ao TRWIIIICEDED,

o FERIX. MF DA T K7 unsigned 72 & unsigned, ZiLLISMT signed 12725,

4413 HEBEHE
o  FEEIT bool Bz B,

4414 L7 HMEE

o U7 MEIXCHDOT—HHA ST D,

o T MIFEITT FTHD,

® sc_int/sc_uint |29 5 7 MElX 0 LA ETRIFUE 2 5780,

o THUTREE/INER LT BN,

v EENGERTITAD YT ME, DV RAMINZY T FbIFSR TV D,

e Co64ty NEHDT 7 MERILEETH D,

v U7 MEDPREIT 64 L EDOGE . CERBTOREEY 7 MIHEIL, S 0 FIERF L W
I LT D,

® sc_bigint/sc_biguint (Zxf T HHEAD T 7 MEIX, Eri 7 MNMIRD,

v fJR. sc_bigint/sc_biguint & sc_int/sc_uint TIIEERIZF JENTFET D,

Vo U7 IBHFRHEETR WA, WFRY T M EYAR— TSR A ERT D50
b5, FNREAEREEXT D & &1L, unsigned ZEH LTV 7 b3~ FlacThHoH Ik
LT TR Ev,
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> (11) sc_int/sc uint R OEENERBOBAD Y 7 MEDIRSZFEWIZOWTiX, IEEE
1666-2005 THLREZ TH o7, £7 SystemC @ LRM BEDEIEZITV, £ L TA
FEa AV b HZENIZEDEDIRETH D,

> (12) sc_bigint/sc_biguint IZXf 32 AD L7 MEDHE D EMZHOWTiL, IEEE 1666-2005
THLREETHo, £7 SystemC ® LRM BEDEEZITV, ZOELTARRNE 2 A
FHZENICEDOEDLIRETH D,

4415 KRAEE
o ATHER—FEIND

4416 Ev rEL Y4

o HAR—-—FZNbd,
v fil: XI[8] = yl2l;

o HEAMRIIKH LT (B3 LIEAHITRALRNT, TUART U REHE LTOEOE Y k

L7 PO LIS TO LB IR D,

v' sc_int/sc_uint VAR — F L7V,
v sc_bigint/sc_biguint IZRIFTEE 772 &R — 35,

o Uy MM W-UEZBATZLGAIIUTOLEBICRD,
v sc_bigint/sc_biguint [ZH 2 TH L\,
V' sc_int/sc_uint T X TITWIT 720,
v —BMERN, LRM Tl Z BB AR ST 7200 TR X [,

> (13) IEEE 1666-2005 Ti 7.2.5 Bit-Select DET [BX TEWIRW] EEBIh TV
DT, BFFX2 AV PLZENIZEDERZRETH B,

4417 IN—FrELY b+
o HR—FEZhD,
v x(5,3) = y(4,2);
o WEMRIIKLCES LIEAHITRALRNT, TURT U REKRL L TOE OE Y b
L7 PO LIESGEIILTO LB IR D,
v sc_int/sc_uint [V A — K L7z
v' sc_bigint/sc_biguint [ZREMEE 172 & I KR — b5
o KT 7AW x(0,3)IZLLTFDEBVITRD,
v sc_bigint/sc_biguint [ZHVR— hEZh b,
v’ sc_int/sc_uint IV HR— F I,
v —HMERRV, LRM TIEBRE STV R0 o TR 9~ & i,
o Uty MEHNOW-LZBATZHEITLUTOLEBVIZRD,
v sc_bigint/sc_biguint [T 2 TH LV,
v sc_int/sc_uint T X TIZWIT 720,
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v o BN, LRM Tl Z BB AR S TR0 O TR & [,
o EIFIPHOMEHIL, SROT-OIZHBEOE S ZHICHEET ALERHHHHY —Lbd
60

» (14) IEEE 1666-2005 Tid 7.2.6 Part-Select DEX V%D NOTE 1-A TEESN TV S
DT, KRF2 XA PO ZNICHEDLELNETH D,

4.41.8 E§
o YR—FZXN5,
vl xy) = (z,w)s

4419 BERYR—IbDAVYF
o AMKRIR—FDAYy NIILTOLED THD,

vV UFa—RA+« XYy R
B  and_reduce,or_reduce.xor_reduce,nand_reduce,nor_reduce,xnor_reduce
B (LERET =X 24 T L THR— FETWRnhs,
B ARIIYAR—-FEShoXETho,

v to_double()

v' set_packed_rep, get_packed_rep

> (15) VFa—R+« AV vy FIZOWTIXIEEE 1666-2005 Tix¥rAR— S0 T, HIER
TRETH D,

442 EE/NMERE
o TRTOA—N—T7n— - F—FLEAMLE— FIIARMETH D,

Overflow Mode
Wrap-around Basic (defaulf)
Saturation
Symmetrical Saturation
Saturation to Zero
Wrap-around Advanced
Sign Magnitude Wrap-Around

Parameters
o_mode = SC_WRAP, n_bits =0
o0_mode = SC_SAT
0_mode = SC_SAT_SYM
o_mode = SC_SAT_ZERO
o_mode = SC_WRAP, n_bits >0
o_mode = SC_ WRAP_SM, n_bits>0

Parameter
g_mode = SC_TRN
g_mode = SC_RND

Quantization Mode
Truncation (default)
Rounding to plus Infinity

Truncation to zero

g_mode = SC_TRN_ZERO

Rounding to zero

g_mode = SC_RND_ZERO

Rounding to minus infinity

q_mode = SC_RND_MIN_INF

Rounding to infinity

g_mode = SC_RND_INF

Convergent rounding

g_mode = SC_RND_CONV
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o BHXRAY Y RIILLTDOEEBY THD,

Methods Alternatives
is_zero X ==

is_neg x<0

b_not ~

b_and &

b or |

b_xor A

Lshift <<

Rshift >>

Neg unary -

Bit X[i]

Range x(i,j)

Wi template argument 1
Iwl template argument 2
0_mode template argument 3
g_mode template argument 4
n_bits template argument 5

o AMMEHEFIILLTOLEY ThD,

Op Category Operators/Methods
Arithmetic + - * /
Assign += -= *= /=
Unary + -
Auto Incr/dec ++ prefix | ++ postfix | -- prefix | -- postfix
Bitwise & | A
Assign &= |= A=
Unary ~
Relational == I= < <= > >=
Shift >> << >>= <<=
Bit Select [x]
Part Select (i,j)
Conv to C integral |to_int to_long to_int64 | to_uint to_uint64 | to_ulong
Assignment =
4421 HNEEF
o M. HIEEE ORERILEIC signed 12725,

o ZTOMOBEETIILLTD LBV D,
vV FRZ U RIZ1OTH signed N HIVIEEHESE I signed 12725,
v AT 2RI signed 2372 T AUETEFEAS BE unsigned (2725,

o EIDVHE())IZONWT, HEMEL L THRERBEIZOWTART Y ROBENSITERRY —

JAZIT OB 720,

v ORI F v A PRRADGEITBE B E T DD,
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v ZRUSNDOEEIL. RYICHERBEN DML RO T, SR — AN ERT =R
T2 TIINELL FICKREL RBEERH D,
v AFBOSEAE, BEEBRIAOKELRD

4422 EvbrI4XEEF
o ~(Hi%E)  EH A Yy MREET D,
v R A By NEET D DT SystemC OFEH L ITFER N2 D,
v i« ~((sc_ufixed<8,8>)128) = ~((sc_biguint<8>)128)
o GRIAE (&), MERFNC| ). PEMAYERERFI (T )i, signed. unsigned DIRIEIXFF S 4L720,

4423 LBEH
o HEHIT bool Bz B,

4424 27 FMEHE
e ADTT MEIX, HHMIZYT FELTHI,
o FifivTZ FELTH,
v Note : 7 MEDIEAIZSWT
v U7 MEIZ, AT T MEEESAR SIS 72D, unsigned (2T RE TH D,
v U7 MEW signed DA, WG 7 MNEEZAKRT D0, HER Y7 MNEIETHEET
DA R — IV DIENTREINAK AT T 5,

4425 EvktLYF
o HilRfI & THAR— T 5,
v i x[3] =yl2];
o HRMEBEIHLTC(ES LEEZHIRALRNT, TURT U REHRLELTOE OE Y b
L7 FOFEHOEE, scfixed/sc_ufixed 1ZHA— k L7RU,

4426 /N—kELY

o HffRfFETHAHR— T 5,
v Bl x(5,3)=y(4,2);

o HAEMRIIHLTES LEARIIRALLNT, TURT U REKLLTOEOE Y b

L7 FOEAEIX., sc_fixed/sc_ufixed IZV AR — F L7V,

o N—hELT MOMREEE/ NSO EBITESZNR AL TE 220, (SystemC DOfEER)
v x=x(0, W-1); Il A= F LT
v x(W-1, 0) = x(0,W-1); Il ¥ R—FLTW5
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o NREAL VI TOT 7 EADEE, LU PRIOW-115MZT 7B A LTEGE BISBRAET S,
v’ sc_bigint/sc_ubigint TOfEAE L 7 5, (sc_bigint/sc_ubigint (FL > VIRZE#EZTH &
vY,)
o (L UVIRITFHMICIRE TE DMEDRDH D) LWV Il 2B — VD3 FE > TV TH LU,

4427 RAEEF
o ETOERFHIMMAEEF IV R—FEND,

4428 BRY—ALSKYR—FLEVAYVY FRUFT T3y
o HY—ADBYR—=FLBNAY Y REOF T a AFUTD LB TH S,

v overflow_flag(), quantization_flag(), type_param(, get_bit(), set_bit(), get_slice(),
get_rep(), lock_observer(), unlock_observer(), observer_read(), value(), is_normal()
cast(), cast_switch(), observer()

X¥¥ A ad 735700 SC_OFF A7+ a v
SystemC = > /A JVIRFHIZEEET 5 SC_FXMAX_WL, SC_FIXDIV_WL, SC_FXCTE_WL
to_double(), to_float(

AR NER NN

4429 ERY—ITIEYR—FLENE
o AR AR R—FLBRWVEITILLTOLEBY TH D,
sc_fixed_fast, sc_ufixed_fast
sc_fix, sc_ufix, sc_fix fast, sc_ufix_fast, sc_fxcast_context, sc_fxcasr_switch

sc_fxval, sc_fxval_fast

D N N NN

sc_fxnum_observer, sc_fxnum_fast_observer, sc_fxval observer, sc_fxval_fast_observer

443 EvbRY 4
* sc_bv<W>3 Y RN—F I LHEFILUTOLE) TH D,

Op Category Operators/Methods
Bitwise & | A

Assign &= |= A=

Unary ~
Relational == I=
Shift/Rotate >> << >>= <<= Irotate(i) rrotate(i)
Bit Select [x]
Part Select (i)
Concatenation (,)
Conv to C integral | to_int to_long to_int64 to_uint to_uint64 to_ulong
Assignment =
Reduce and_reduce | or_reduce | xor_reduce | nand _reduce | nor_reduce | xnor_reduce
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o sSc bviWeNYR—FTEH5A Yy RIZUTOEEY THD,

Methods Alternatives

length template parameter
bit, get_bit x[i]

set_bit X[i]

range x(i,j)

reverse x =x(0, W-1)

b_not ~

4431 Ev rI7A4XEEF
o ~HUHMFE T Ay FEKET D,
o 2HEHETF (& |\ MIFVH—-FT5,

4432 HBEEF
e bool B %k,

4433 YD FEEFErotate AV Y F
e ADYT MEIFEIETH S,
v FHTRRIBIN DT AET D,
o HEiffiT T FTIEARY,

4434 EvhbtlLo4
o IR E TYHR— T2,
v i x[3]=y[2]
e tv MEOW-1ZBXTOT 72 3EIETHS,
v FATRRICBIS I AET D

4435 /S—ktLY b+
o IR ETYHR— T2,
v Bl x(5,3) = y(4,2);
o KL UUVHELYAR— TS,
e bt MEOW-1ZBATOT 72 IEIETHD,
v FEATRRCHIAN R AT B,

4.4.3.6 EE

o HR—FT%5,
v ol ky) = (z,w);
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4437 RAEEF
o EBTYH— T2,

4438 ) Ta1—R-AYyF
o YR—=FTDHAYy NIZLUTOLEEY THD,

v and_reduce(), or_redice(), xor_reduce(), nand_reduce(), nor_reduce(), xnor_reduce()
o HEfEEIL bool T2 D,

4.4.41 sc_logic
o YAR—IFTLHHEFILUTOLEY THD,
v By UL &N~
v A= &S, |3, A
vooLig == 1=

4442 HR—FEINGREEHR
o REME “X” XEMY — /N TIEYAR— bk LA,
v il sc_logic<W>(“X?)
o =L, ALY —niE “X” % dont care & LT, FREROEGEAGICHH L TH LUy,
o sc_logic<W>(“Z")1E port IZEFERCA STz & & O B A RE,

don’t care D ECRHF

if (x == 0x00)
y = sc_logic<1>("0");

else 1if(x == 0x01)
y = sc_logic<1l>("1");
else if (x == 0x10)

y = sc_logic<1l>("0");
else
y = sc_logic<1>("X"); //don't-care condition

4443 XRYR—FAYYF
o HFAHR—FLARVWAY Y NI TOLEY THD,
v is_010,to_bool(),value()
® b not AV vy FII~EHETFNH LD TIHIEAETH D,

4444 FEREOWERYZ
o sc_lv<W>0 AIHEARHH I sc_by &[] L Th 5,

o CHTOEEXXIEAEYR—1T5,
o extern EEIEVA— LAV,
o asm(T kU7 Ik T oy 7)) TV AR—F LRV,
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511 EEF
e friend [IMH D,
> (16) friend |% C++ L B UV T RETH B,
e typedef (VAR — FT 5,

51.1.1 FEEI FREEF
® auto. regisiter., extern, mutable [ZHEM X 5,
o static [THIRfT & THAR— 5, (12.1.4.2 M)

51.1.2 BEHEEF
e virtual, explicit [T S5,
® inline [TV AR — T 5,

5.1.1.3 typedef {§EF
o HAR—FTB,

5.1.1.4 friend I5EF
o SO CH+IZHEHL,

5.1.1.6 CV-qualifier(2&iF)
e const IV HR— T 5,
e volatile IZEARFICITEH S D,
vV HoTbHbR THHERIFFRLTH S,

51.1.7 BEEF
e wchar t. float. double IX¥ 75—k L7\,

511.8 ISHKRL—br424 TIEEF
o YiR— KT 5,

5.1.1.9 SystemC % 14 JHEF
e SystemC LR ¥ A 7R FII VA — N5,

> (17) sc_bit IZ IEEE-1666 T4 < ko772, HIRIXETH 5D,

> (18) BEENNEAIIYR— T RETH B,
> (19) P30 T ) ZHIBRI~NEZTHD,

51.2 HHEHE
o HiR—F

el

Do
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51.3 asmEBES
o HR—KLA,

514 5EHEE
o YIR— LAV,

52 BEEF
o HlRRfFE CTHAR— T 5,
o BISMLERZY AR — K L7y,
o RAUHIFFISNEEFRNTHAR— LAV,

> (20) BEIAEYDORALVZIFZTR—FIRETHAB,

521 24 7%
o IRAVHIFIBIIEERNTHHR— K L7V,

> (21) BEIAFTYORA LV ZITYR—FIRETHAB,

52.2 HULFELVEDRER
o ISO CH++iz ¥,

523 /NS A—4
o HR—FT%,

524 T+l B
o HR— K T5H,

525 A= v54H
o HfRftECTHHR— T 5,
o EVa— VNOERIIPIHL T2 F > TXW T 720,
o EVa—)b AVALT I IO SPHYLTIT L o THIHHE S TIW T 220,
o ETVa— VNI TAEENDLYE, KK TAIT 74N AV AN T I A EES D
DUNTHEA L TIEW T 722wy, 72013, ZBOT 74V b a v A NT I X EESH D WITHK
TOMERD D,

> (22) EVa— NP DI FATOYR— FZABICER I RETH B,

5.2.5.3 SR
o ISO CH+IT#EHL,

> (23) C++ZBRLTWA I L ZHEIRETH B,
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6. =&
o ATy RFHMNERIZI T 2 EWER (ISO C++dD 5 ) IZLL T DO E B TH D,
v oi=xlit+] DIEDZENTHONWT, ISO CHTIZFRH S TV 2R,
e sizeof, new, delete JH&HE 71X A — F L7guy,
o Xy X MIKIRMETR—FThoD,
o A% typeid (ISO C++ 5.2.8 fiii) 1Z AR — k L7gL,

> (24) ISOCH FHX 2 AL FOEBRENPNTWB T T, ARY — /L TOHFNTHEL TV
RV, BRTORNSFZHRTRETH D, FERITI L TOEBKFICRD)

71 BBER
o FIAMLEE (try) (ZH AR — K L7gwy,

7.2 BEEEE
o waitOR%x SC_CTHREAD /75 2— /L7 3%,
o  waitOBI%ix SC_ METHOD 75 1= —/L L CTIZWNTF 720,

8 X
e try block (ZHAR— |k L7euy,

> (25) Statement @ Syntax summary IZIRDEH LV,
statement ==

labeled-statement
expression-statement
compound-statement
wait-statement
si%nal-assignment-statement
selection-statement
iteration-statement
jump-statement
declaration-statement

8.1 SARILEX
o T AULIEBMRY —MZBREND D LNRWDR, THA v ORRERICIIEEL 5 R0,

8.3 Wait X
o BEGIEKD wait X DB M LRTERE20, (F7 40 MT 1D

> (26) BNF Ti wait(constant-expression) & 2> CTEH, FEXELFEL VD,

> (27) Avy FZ7ue®&X SC_THREAD ¥, 9.3 SC_ THREAD THR— b LARWVWEFRT
WADT, ZZTRBRT2DIFMEVTH D,

> (28) wait_until iX IEEE 1666-2005 THIBREN TWA DT, HIERT XX TH 5B,
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84 ES7YAUX

o J—h:HRY— I, WK OrDET—L—EWETF v T D,

o FEHTHAAL L, RUEZRR—F~ 1 DOTBEANL LNEZIALNTE R
VY, 7272 L. resolved X7 %%l (sc_signal_rv. sc_in_rv. sc_out_rv. sc_inout_rv) ¥, &
B7rnANbEZIARTE D,

o [FEHIE22o0DA4 XY MET1IODEDOHRT VA TE D,

85 EHTHAUX
e Postfix 2L, lvalue 7 MUST Th 5,
o HBIEDEZH LVWMEIZE XX 5,
o LHMOKXDFATIL, Z—F v NEATIZvyTF or GENDLLEDH D,

> (29) C++ expression statement IZZENZ DT, AFBHEZHIBRTRXTHD,

8.6.1 IFX
o LMo THAET/INT S,

862 RAYFX
o UFEEEA F 7 13426 (enumeration) ! TH 5,
o BHGERIT. AA v TFXLDFLBRAF A NTHERD,
o TARTOWMY I DRIV AIN—ENDGE (T4 74NV NTTUoFaMliEt), A4 v TF X
I% Full Case & LC# 9,
o TARTOBERNT L—7 XaFLE. AA »F T Parallel Case & L TH 9,

> (30) 8.6, 8.6.1, 8.6.2 DHLULHBBLRLVDTHEETAETH D,

> (31) 8.6.1 |% 8.6.2 switch X L [FRDFELEHDEF &2 FXEHF L, 8.6 i+ if (condition)
statement & EL & Ti3Ae< | if statement & L, 8.6.1 CEHMICEEHI RETH D,

> (32) switch XOFWNF CHEFRICIZTRETHY | #ilfEDIT 5 Tidiev,

87 AL Yy—a—)X
> (83) C++ expression statement IZEFNDD T, KEHEZHIRTIEZTH A,

88 #YURLX
o C++Ddo & for D#EVIELIL, CH+ERIULSDZENVWTHR— N5,

89 ¥ IX
o MEL(ETHAET S,

> (34) goto DEINHFELRVDT, LI & TH 5,
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891 JL—%
o N—TRAAL v FXDET HFKT,
o N—TRAA v TF LUK LEHT TIITT D,

» (385) #A bF)L% Break Statements & 325X Th3,

8.9.2 #MHixX
o N—TDOEITEETTD,

> (86) Break & Continue AN HE TH 5,

8.9.3 #iEX
o Tyrrvar, FRRTALVr—0OEITEETT 5,
o TR, FTTESTARIAENB LI BN, a=ATBIA MIRERS,

810 EEX
> (87 FHANRLRVWDT, Support ZHHEEITREXTH 3B,

9. 7A€X
o T AXOMHAFIX, FLEH(Aa—7) TOFrEAERLERT D,

>  (38) T sc bit ZfF->T\53, IEEE 1666-2005 THIBREH TWA DT, bool 21
TRETH D,
> (39) BNF @ process IZVELETH DD T, MR IT THRRIRETH 5D,

o EVa2—NOHETERL, AUNEBOESNRIICLE,

o Tk RAEFRDOHMIT, T a2— L TRITFNTREZN,

o TuvATEFEII., TRV ARAERNHILIEVa—NDaALANT 7 HZOPIZ, 1 D@l
BEAINUETH D,

o T, EV2—/MIBEL, AT ERENICERT 20 AL RS, EEh
OEBERIT, o AEREMEEN., ZOFEIZY A FENREHAEZSTS 2T EW T
[

9.1 SC_METHOD
e SC_METHOD 7w & ZAKMEKIE, wait XX, wait L& FETT 2O L&A T
(A RAJAN
o EEATERVIL—T%EATIINIT R,
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9.1.1

(40) sensitive_pos/sensitive_neg IX IEEE 1666-2005 TiX Deprecated features 1272 o> T

WABDTHIRTRETH D,

Bt UT1Y
Ay RTaBARKNTHEHEIND =T 4 T AEXA N BT A ET 4 U A RT
Ko T, M7 A & FRRICIEFF R 2 FLak /I RETh 5,

#EHB1E oD Fad ]

SC_MODULE ( L AND ) {
sc_in< sc _logic > in a, in b;
sc_out< sc_logic > output;

void comb () { // This process describes purely combinational logic.
// It is “wvirtually” level-triggered
output.write( in a.read() & in b.read() );

}
SC CTOR( L_AND ) {
SC_METHOD ( comb ) ;

sensitive << in a << in b;

}i

NE [ 3% 0D Fr sk

SC_MODULE ( Counter ) {
sc_in< bool > clk;
sc_in< bool > rst n;
sc_in< bool > enable;
sc_out< unsigned int > val;

unsigned int countVar;

void seq() { // This process describes sequential logic.
if ( !rst n.read() ) {
countVar = 0;

}

else if ( enable.read() )

{
countVar += 1;
val.write( countVar );

}

SC CTOR( Counter ) {
SC_METHOD ( seq );
sensitive neg << rst n;
sensitive_pos << clk;

}i

9.2 SC_CTHREAD

SC_CTHHREAD O Cix, 7R ERADKTH# LANWE 2T H20ERS S,
INEERT DR TR BB — T 2T 5,

TR L —T 1%, D b 123y ha— A S2ANIZ waitOB LETH 5,
OO waitQORTOEEIL, Ut v FEIEE 72T,
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e ROKELIT SC_CTHREAD (Zxf L TIRES ., BHY —/Hid, 27 &b T b O %

FHR= T BUERD D, LREREEETMOWLL P H— b T RETH S,

» (41) watching 3CiX IEEE-1666 TiX Deprecated features 72 @ T, reset_signal is ICEH

FTRETHB,

SR E 1 AR ERR

// Simple SC CTHREAD structure for synthesis
void process () {

// reset
reset behavior(); // must be executable in a single cycle
wait () ; // first wait implies end of reset

// infinite loop
while (true) {
rest of behavior(); // must contain 1 wait per control path

}

skl 2 ERAL—TNIZ) By ERHDIEE

// Reset reaches into infinite loop
void process () {
// reset
reset _behavior(); // must be executable in a single cycle

// infinite loop

while (true) {
// everything located here is also executed during a reset
wait () ; // first wait() in process
rest _of behavior(); // must contain 1 wait per control path

Ll 3 - WIHMEES S KT D e

// SC_CTHREAD structure for synthesis, with ""initialization part""
void process () {
// reset
reset _behavior(); // must be executable in a single cycle
wait () ;

initialization(); // may contain any number of wait()s. This part

// 1s only executed once, after a reset.
// infinite loop
while (true) {
rest of behavior(); // must contain 1 wait per control path

}

9.3 SC_THREAD

o HR—FINR,

> (42) YR—brF_XETH B,
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10. Y TES2—ILLIVREVR
o TV A UVAF U AERT LTI, BV 2= LA ANT T ZINIMETH DN,
B =K L TUIESRN L, FERICERSZENTE 5,

> (43) BNF ORI BHETH D,

ELIR ]
SC_MODULE (MyModule) {

sc_in clk CLK;
sc_in<bool> RST;
sc_in<int> a;
sc_in<int> b;
sc_out<int> c;
sc_out<bool> RDY;
sc_signal<int> tmp;

Adder add;

GCD *gcd;

SC_CTOR (MyModule) : add(“add™) {
add (a, b, tmp) ;
gcd = new GCD(“GCD"Y) ;
gcd->CLK (CLK) ;
gcd->RST (RST) ;
gcd->x (tmp) ;
gcd->y (b) ;
gcd->z (c)
gcd->RDY (RDY) ;

}i

11. R—LAR—X
e JE const @ global/shared Z#IT &R TIE YA — h ZiL7ewy,
e Function body D TlE, HOENLDERINTEELRNRT A —F L LTHEINTEERL
IMEHITE 720,
® Global constant (XHHR— b,

1111 R—LAR—IAFEEH
o YAR—FXN5,

11.1.2 Unnamed R —LAR—R
o YR—FXN5,

11.1.3 R—LAR—ZAD*VINEE
o HR—FEND,

114 R—LAR—ZADIAYTA
e HAR—FZND,
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11.1.5 using [Z& D EH
o YR—FXN5,

11.1.6 using T4 L9747
o YR—FLEN3D,

12. 95X
o HIFRfTE YR — bk, union XV A— F 72V, (class & struct DF)

1211 9 S AD4AH]
e ISO C+HIZHEHL,

1212 95X AN
> (44) BHARRVWOT, BHEZEHITETH D,

12.1.3  * 2/ B
o PAR—FIND, (772 L class AW L struct DA NN E LTEESINTZDDIIRD.)

121.31 FEREBT 1y A NEE
o HR—FrZIND,
12.1.3.2 this R4 >4
o thisiA U ZDOHNBYR—KZhb,

1214 RBETA9P AN
o fifRffE THR—FSND,

121.41 RET 499 *A201\BEH
o WMOBAMERUMIRE a—F 4 7 HA FIA4 URNEHEND,

> (45) static member functions 7T E2 SR A TEREHIRETH D,

12142 RBTFTAVIT—RAUN
e conststatic T —Z A U NNOLRYR—FXN5H,

12.1.5 union
o HR—FIN7Z2\,
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1216 Ev F74—ILF
e HAR—FEND,

121.7 RA SIS AEE
o YAR—FXN5,

121.8 A—HILISRAEE
o HYR—FXN5,

1219 RRAbSht-44 74
o ISO C++IZ H#EHL,

12.2 IREV SR
o HR—FEN%,

1221 ZEEEI SR
o YR—FSIND,

1222 A UNBILYHTYT
o ISO CH+T HEHL,

12.2.3 {REEHK
o YIR—FXN5,

1224 HWRISX
o YR—FIND,

12.3 A VN7 ER$#H
o ISO CH++iz ¥,

12.31 79w RHIEHEE
ISO C++iz #EHL,

1232 EEVSARUEEYI SRAAVINOT Y X HH
o ISO C++ZHEHL,

1233 FIO9ERER
o ISO C++IZ H#EHL,
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1234 2L F
o ISO CH+IT #EHL,

12.3.5 REINFE=-ADT7HER
o SO CH+IZHEHL,

12.3.6 REEH~DT7IEX
o SO CH+IZHEHL,

123.7 BET77tX
o ISO CH++IZ7EHL,

1238 RRA SNV FR
e ISO CH++IZ7EHL,

124 ARy LA U NE#
o HIRfIECTHR—FIND,

1241 aVAF+394
e signal, port H L <& module ®7 —% X > /NZBH L T constructor [T 5,

o ZNHIZEL Tidreset THIHHLT RE T, %9 THRWIGEITERAZRIEL 72\,

1242 TURZIYFITOxzH b
e ISO CH++iz¥EHL,

1243 aNN—23Y
o ISO CH+IT #EHL,

12431 VRSV FI12&kBanN—23Y
o ISO CH++iz ¥,

12.4.3.2 aV— 3 VEH
o SO CH+IZHEHL,

1244 TRES94%
o YR—FINhD,
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1245 JVU—R+7
o HR—FINR,

12.4.6 #IH1t
o HffRffETHR—FEND,
o JEconst DFE Y 2 —/L A L \E, mem-initializers THIHE S0 TIEWNT 220,
e RESETIZAN%S,

12.4.6.1 BRRMIFHE
o YR—FZXN5,

12.4.6.2 EEL A2/ \OFHAE
o YR—FZXN5,

1247 AR S92 aVETARARSOYaY
o IVANT T AU NIONTUX CHERUA—AREH IS5,
o TRANNI I alFYR—FINRVDT TANI Vv arAT7v=r M ThbbT v
RV =N T AA AL AL, BIZRZ D8RI,

> (46) [Without support for destructors, destruction of objects, i.e. temporaries and local
class instances, does not have any visible effect.| DEFHDOT A FTF 7 a VOEHBIR
BHTHHDT, MRSl & ThHo,

1248 VS5 AMatE—
o ISO CH+IT #EHL,

13. #—/\—0—F
o HIFRMFXDOHR—1, (W ONDOWETLIZA— 1 N\—a— RTXR, £/, 2—F 47
ABANVATHIBRHDHDH B D)

13141 #—n—O—FEZE
o SO CH+IZHEHL,

1312 EBIYFUT
o ISO CHHIZHEML,

1313 A—nN—O—Fyvyya—3y
e ISO C+HZHEHL,
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13.1.3.1 FHBEA#MESIBI X b
o UTFDOLDOEYHR—FE5b, (ISO CHHIZHEHL, )
v" Function call syntax, Call to named function, Call to object of class type, Operators in
expressions, Initialization by constructor, Copy-initialization of class by user-defined
conversion, Initialization by conversion function, Initialization by conversion

function for direct reference binding

13.1.3.2 ZREWHEHK
o ISO CH+IT #EHL,

13.1.3.3 RRIZREMBEAK
o UTOHDIEIHR—FEhbd, (ISO CHHIEL, )
v Implicit conversion sequences, Standard conversion sequences, User-defined
conversion sequences, Reference Binding, Ranking implicit conversion sequences
e UTOLDIFIHR—FInin,

v' Ellipsis conversion sequences

1314 A—nN—O—FEHO7 FL X
o T NLAWEIIVFR—FENAW,

131.5 F—nN—A—FaShiBEF
o ROBEHERFITVAR— Iz,
v new | delete| newl] | deletell
e signal XN port XA T DDV T ATIX operator== ZEF*TDHI L,
e operator== X, ¥—7 v h& V—ADH A THRERDHLEEITIT false 2T,

13.1.5.1 HIERET
o SO CH+IZHEHL,

13.1.5.22 IFEEF
e ISO CH++iz¥EHL,

13153 KA
o ISO CH+T HEHL,

13.1.5.4 BEHFEUHL
e ISO C++|ZHEHN,

13.1.5.5 F=FfH1F
o ISO CH++iz ¥,
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13156 VTR AIN-TFTHHER
o ISO CH+IT #EHL,

13157 AVOVAVR, TOYUAUE
o SO CH+IZHEHL,

13.1.6 A AHBRETF
o ISO CH++iz ¥,

14. FvFL—F
o ATHE—IT5,

15. FUJotyy-F4LoT747
o RTHR—FT5,
o VI MEERAETHD,
e STDC_. _cplusplus (XY —/VFEIEEKIFIZ/2 D,
e SC_SYNTHESIS v 7 riZGMY 7ty hONR—Ta U ERET D,

16. FHAER
HilpR72 L, (ISO CHHZHEHL, )

17. SCOPE AND VISIBILITY
HilR7e L, (ISO CH+IZHEHL, )
o  GRKY —/LiX access specifier ZFRik CTEX AMENRH D, 72720, WAL TR,

18. D
181 FL—R
o A MILTEZRETELHMENRD D, T2, EHEHL TR,
v'  sc_trace_file* 5 S . sc_trace_file* ~D{A
v sc_close_vcd_trace file. sc_close_isdb_trace file. sc_close_wif trace_file

v sc_close

18.2 FHEHA~DAYvE—THAN
o BRI TARETELLEND D, 72721, BHEHL TRV,
V' printf
v’ cout <<
e printf, cout P THEAZEE L TIIWIFRW,
v B printf(“y = %d, +y)IFEEIETH B,
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18.3 #lstnE
o YR—FINRL,

ANNEX A XAy <)
o C++® IEEE MM ORESCHANCK L, ARAICERATE 200 L TERNBDEXHIL,
E BLIZARKATHE: SystemC [EA DT A 77 U A& BRI O I AANL TV 5,

o FESCHAI(Syntax) DFIEIZLL T D LB,

a) Roman 7+ hD/NLF LA T o % VT BRI SCESE (syntax category) &7~
7

b) A= 7+ FEHWEEHEEITZTRETH D,
¢ REE=OEMIERITEEIRZD LN TEL I LETT,
d) FE | IEZZORIBOLEH BN 1 DEET D 2 L &2RT,
e) [l THERZEBEIE, 1HEENDLD, < THEINWI EETRT,
f) M SCEOEEITBMN S iz SystemC A ORI 2R T 5,
g) FBUROHFEIIH SCHAIZ DL O TIERy, (X k)
h) B THIN TV LHEITAK THR— FIh2WnW (> —UKFETH D) Z L 27T,

> (47) a) DH D “space take the place of underlines” IX., “space take the place of
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language including coverage and an assertions API, and a direct programming inter face. Enables a productivity boost in

design anel velidation, and covers design, simulstion, validation, and formal assertion based verification floves

eywords: Assertions, Design Automation, Design Verification, Hardware Description Language (HDL), Verilog,
Programing Language Interface (PLI), Verlog Programming Intertace (vVF), Systemeriog

Contents:

Reference Standards:

IEEE 1364 (Draft 7, February 2005), IEEE Standar for Veriog Hardwars Description Langusge

|EEE Stel 754-1955, IEEE Standard for Birary Floating-Paint Arithmetic 1985, 3cce//era

2007 System Design Forum

SystemVerilog Support

« 2004
— 6 companies with 9 products (6%t 9! f)

« 2005
— 45 companies with 91 products (45%t 9124 )

« 2006

— 109 companies with more than 280 products
(109%t 280LL LD &)

» Source
- http://www.systemverilog.org/products/products_solu.html
- http://www.synopsys.com/partners/systemverilog/systemverilog partners.html
- http://www.mentor.com/products/fv/partners/vanguard program.cfm

accellera
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SystemVerilog Suppliers (12t &)

Ace Verification LTD

. Adveda

. Alatek

. Aldec, Inc.
. Amiq

. ARM

. Atrenta Inc.

. Averant

. Avery Design Systems

. Axiom

. Beach Solutions

. Blue Pearl Software

. Bluespec

. Cadence

. Calypto Design Systems

. CCL Softlabs

. ChipVision Design
Systems

. Computer Based
Education

. ControlNet India
. Correct Designs

. D&R

. Denali

. Doulos

. elnfochips

. Esterel Technologies
. EVE

. Expert I/0

. Flexody

. FMF

ForteLink Inc.
GDA Technologies
Globetex

HD Labs

HDL Design House
| Technology

Ingot Systems
Interra Systems
Intrinsix

IPextreme

J. van der Schoot
Design

Jasper Design
Automation

JEDA Technologies
Kacper Technologies
Level 5

LOA Technology
Logic Research
Magma

Mentor Graphics
Mirafra Technologies
MU Electronics

N Square Corporation
Nobug

Novas Software
nSys

Oki Network LSI
Paradigm Works

Perfectus Technology
PerfTrends

Poly Space
Posedge Software,

Productivity Design
Tools

Project VeriPage Inc.
psi Electronics
Real Intent, Inc.
Sasken

Scaleeo

SDV

Sequence
SiConcepts, Inc.
Silicomotive Solutions
Silicon Interfaces
Silicon Vision
Simantis

SK Electronics
Spike Technologies
Summit

Sunburst Design
Sutherland HDL
SynaptiCAD
Synopsys

Syosil

Tenesix

Temento

2007 System Design Forum

Tenison EDA

Tera Systems

Test Insight

Tharas Systems

TNI Valiosys
TransEDA

Trustic

Vericine

Veriex

VeriEZ Solutions, Inc.

Verific Design
Automation

Verification Consulting
Verification Technology
Verilab, Ltd.
Verirfication General
Verisure

Veritools

VGVP

VhdICohen Publishing
Vtech

Willamette HDL, Inc.
WinterLogic Inc.
WSFDB Consulting
XtremeEDA Corporation
Yogitech

accellera

Outline

» Today’s SystemVerilog
— |IEEE 1800 ™-2005

 Tomorrow’s SystemVerilog
— IEEE P1800 (2008)

» Accellera’s 2007 Projects

2007 System Design Forum
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New Officers Elected

« Chair — Karen Pieper, Synopsys
* Vice-Chair — Neil Korpusik, Sun
Microsystems

» Secretary — Dennis Brophy, Mentor
Graphics

 Entity-based IEEE project
— One company, one vote

2007 System Design Forum

H-ISBIEN-®E

- ¥ & — Karen Pieper, Synopsys
* &ElEZE — Neil Korpusik, Sun Microsystems
« &3¢ — Dennis Brophy, Mentor Graphics

« AAR—XI[Z&B IEEE 7OY 9k
— —#ITOEFE—EDFHIE

accellera
2007 System Design Forum
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Standardization Timeline*

* |IEEE Approves New PAR
— June 2006

+ 1364 & 1800 Merged Working Draft
— Before DAC 2007

 First sponsor ballot
— Before DAC 2008

» Ratified IEEE Standard
— December 2008

*Timeline subject to change

2007 System Design Forum

EERRT2—)L

« IEEE [Z&5##R PAR DR
— 20064 68

¢ 1364 & 1800 v — DEXHEE
— 20074 DAC D

s RUIDAR Y —IZLBIBE
— 20084 DAC D]

« |EEE IZ&KAEBEED KR
— 20084 12H

Timeline subject to change

2007 System Design Forum
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IEEE P1800 Updated Scope

« SystemVerilog 1800 is a Unified Hardware Design,
Specification and Verification language. Verilog 1364-
2005 is a design language. Both standards were
approved by the IEEE-SASB in November 2005.

» This standard creates new revisions of the Verilog 1364
and SystemVerilog 1800 IEEE standards.

* Includes
— Errata fixes and resolutions
— General Enhancements
— SystemVerilog Assertion language enhancements

— Merge of Verilog 1364 LRM and SystemVerilog 1800 LRM into a
single LRM

— Integration with AMS

— Insures interoperability with other languages such as System
d VHDL.
s acceller
2007 System Design Forum

IEEE P1800 7YV 7T —FMD&LEE

« SystemVerilog 1800 (£/\—F&%5t. L4, BALHFH—h
-5 E&. Verilog 1364—2005 [X%EtEE, £Ebbd
20054 11 AIZIEEE-SASB [Z&>THEBZEINTLS

« CDIE#(ZLK-T Verilog 1364 & SystemVerilog 1800
|IEEEAZZEDFHLLVA—D3 0 Eh B

« UTOABRNEEND
- EEFRFRDAER
- —fRpGRE
— SystemVerilog Assertion SN E
Verilog 1364 & SystemVerilog 1800 ¥ —<L1=—D®MOLRM
AMS D&
SystemC *° VHDL 72 & D EFEE DB ik it DML

accellera
2007 System Design Forum
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IEEE P1800 Updated Purpose

» The purpose of this project is to provide the
EDA, Semiconductor, and System Design
communities with a solid and well-defined IEEE
Unified Hardware Design, Specification and
Verification standard language, while resolving
Errata and developing enhancements to current
SystemVerilog 1800 IEEE standard.

* The language is designed to co-exist, be
interoperable, possibly merge, and enhance
those hardware description languages presently

used by designers.

2007 System Design Forum

IEEE P1800 7v7T—FD B

- 270D BRI, EDA, F BRI, ZL
TORTLERETDESFIC, IEEE IZ& 5B/ \—
NEZET. {LBk. TL CHEEEZ#i— LI-PAREGIZEE
it oL &H(2, BEFD SystemVerilog
1800 IEEE {2 D IERDEROWELF LT
ETHD

- eI RERFEICEDLNTNS/N—FDT
et SaackFL. tHEEKRZAIEEEL . SHICH
B9 HAEELHY . TLTRIFEEEZHET 5L

JHFEND
accellera
2007 System Design Forum
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Outline

* Today’'s SystemVerilog
— I[EEE 1800™-2005

« Tomorrow’s SystemVerilog
— IEEE P1800 (2008)

» Accellera’s 2007 Projects

2007 System Design Forum

Accellera Members

Aldec, Inc. Nokia
ARM Ltd. Novas
Cadence Design Systems Real Intent

Rockwell Collins
Silicon Canvas Inc.

Denali Software Inc.
Freescale Semiconductor

IBM Silvaco

Intel Corporation ST Microelectronics
Jasper Sun Microsystems
JEITA Synopsys Inc.

Texas Instruments
Tharas Systems
Toshiba

Xilinx

.. and over 4,000 Designers Forum members

(4,000 BLEDEFECLBTA—SLORE)
BOLD: Accellera Board Member 3089//8!’3

2007 System Design Forum

L-3 Communications
Magma Design Automation
Mentor Graphics

L] L] L] L] L] L] L] L] L] L] L] L]
L] L] L] L] L] L] L] L] L] L] L] L] L]
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Accellera Technical _
Committees (BiTEE £
SystemVerilog

» Property Specification Language (PSL)
VHDL

Open Verification Library (OVL)
Verilog AMS

— Compact Modeling Extensions
Interface Technology (ITC)

Open Compression Interface (OCI)
Unified Power Format (UPF)

UCSI - Unified Coverage Interoperability
Standard (newly formed)

« PSL — Property Spec Language

2007 System Design Forum

2003 2004 2005 2006

Project Status & Roadmap

2007

2008
1800.V07

2.0

2007 System Design Forum

SystemVerilog IEEE 1800 NEW PAR
OVL Verilog/SVA *OVL 1.0 OVL1.6-1.8 [Ne)\iR
PSL * Kicked off
VHDL g
SystemC * Kicked off
VHDL Formation VHDL 3.0
VHDL 1.0 VHPI 2.4
OCI Formation OCI 1.0
Verilog-AMS 2.1 2.2 2.3 3.0
Verilog-AMS SystemVerilog
-AMS
ITC (SCE-API) 1.0 1.1 2.0 2.0
UPF First Draft
PSL 1.01 1.1 IEEE 1850 NEW PAR

1850.V08

o
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IEEE Std.1800-2005
(SystemVerilog)

TARF
Fa—kJ)7IL

JEITA SystemVerilog Task Group

J E I TA S}fstem

Agenda

. SystemVerilog #2945 )L—F#H
. BEETV/BC0HK

. BEETV/820ELL

o ERMLGTRAMMIUFO®RE

o BEDKREEFL VKR

. IEEE Std. 1800-2005(SystemVerilog) #1 &
o« TAMMIUFDERA

o AVAMLAURTZUS L AT4325R

o hnLyS

o LRKRUZR

o TAMIUF BRIEREOCHEFA

. program & clocking block

o V3R

J E I TA 2) H'.wr-:-nm
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SystemVerilog# X5 )L—F

. JEITA : #tHiZ AN EFBHRBEMEXHS

. [JEITA EDAEITEMZEESR BELNEREZETOD
SystemVerilog Task Group (SV-TG)

 SystemVerilogD EfFRE{LFEICBEANCSE
o AN—1Z 101t

MARYRIT—HOTIVIRTA BAI /TR
=HER WMTEREE
Eabs AB—-TZT49DR D%\
RZ =E+1&
BRTATUORTHAL S RT LA WRYRTH/00
() E+HIE, B
JEITA 3) “‘*_’*j‘j__j,’-‘.}

BEET/0°DEL AL

Assertion
Language

REEDEHT T DF-HDFLLFIE
< U—LERDRESFEDEIL

- BRHHEH
« R—EEYFoD XN
- BT EF O F
«Y—ILEBD LR
J E I TA (4) Sysremmarilong

"'_—-—"'-.-
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ERHGET AU FDRE

o NTDORRDEHIZIE. . .
1. RAT4Z2S5REMA3
2. HHTHRZHAUTS
3. XF—HHLBNIE, T/IN\VITTB
. REIZTETIEHE=OHICIE. . .
o 2THTAMEBIZDOLT1.~3. £EiHT5

Reference Model

Bug!

DUT
(Black Box)

J E I TA (5) Systemerilog

-_-—"'-F

RIL DR VR

o ANLYI-FYTUEEEE
o AVRMNAVMFGUF LRATAZATRER
« 717\Lw¥ covergroup/cover
o LARVR(BRFIVITEHBYFELEA)

o 7H—33> assert

o TAMIUTF HILREOBF A
.« Himit

. BFMA

J E I TA (6) Systemverilog

-—_-—'_'-
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DNy -RYTUREE

o« FALYMTRI o WLy T-RYTUREE
o TAMEMEICKDFESE o AVANAVRSUE ARTAZ25RER
. BELEEROLFUFE1D1DI—T A0 . HIROBE = TRFER
. S ORE o HALIMRAT4325R
« AARFATISROHBT, BOHAHILTOEBEE - BlELIa—F T'f._x
EFALETREEDEN « 7 AFINARLYD
. FERHREHL . FHALORIESFUAETFRFA

- BEILI-BRZERZ HHEAANBE
o PRITELGVS FTUAOBEREF VIR

o FHEDRLBDHTRAMDERICFESLIFERSDE

Coverage Coverage
Analysis Recording

L —
J E ITA @) Systenikrilog

e

FIUFLATAZEATADEA

. EEEE (X ALIMRIE) N 4 4

o 2TFEEICKDED
+ BIBLISA—F —7—ZDh/ 1T HE
o AFICEBTAMNT —RADERICIZRFAHH D

o TUFLRTA4IATR SR EH M RERRIE
o TAMRE—EROBEBE (Rl (XEE) =
o [ESEVLANLYD
o TMRETAMEITSFIENELHS

o OAVARMAULFUFLRTAZ2TR
. AMNG—2 R0 BEIE s g, A
e AR el ISR Rt RE AL
o IBSEWAILYY
o« TEMEZEHRL. 2<OMEEEZH/—
o AFICTKAFAIE(RY) ZHEER

A AR

J E ITA (8) ﬁ'sra-nf‘.i—rih_;._;‘"

- 241 -




Constraint Solver — S5 LFIFIDAER

° 5/§A§ﬁo)E§ = X, Y! Z
. HHPDEE -Y<42,X<Y<Z

. BabhlERRT
EHEOEEEZRDHD
o BRZERIBIFLICE
ERET As =
1
X
J E I TA (9) & m*. T

fRZTEHOEE

# 21 26 32
e
# 0f 28 60 Y —4— DUT LTOHPLHT-F#E 255255255
# 14 20 dil ZT’ Z d .
# 07 1f 80
9 CIN- A8 A% 0 | | zoonmentsl
il#EL 28488 = 224 = 16,777,216
z/
Y <42 42 x 2% =2,752,512
X<Y<Z 2. = 2,829,056
X[7:4]-Z[3:0] 24x28*4*4 = 1,048,576
RaRY X 255,0,0

J E I TA (10) H'.'<rq-nfl::-;i;:?‘
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SystemVerilog D E

IEEE Std. 1364-2001 (Verilog HDL) DLk

IEEE Std. 1800-2005 #£#E
THAVERRED-DICEBEHE

. HDVL (Hardware Description and Verification Language)
SystemVerilog [&Verilog HDL O/ \— 32!

Verilog HDL 2001

Verilog HDL 1995

J E I TA (11) Systenherik ._-_5'"—

"

ATASATSANDIUF LERK

randomize()*VwEK. rand. randcEE TIUX LEXZER TS

F—D—F Pae
randomize() |SVALEEERT S
rand EHNBEDSUT LEDERTHEEEETS
randc ZHbicyclich VA LEDERTHELEEETD

"cyclic"&I, MR E2EVMDIESHES4Y 1)L TO0,1,2,3
Z1EJOREIEZE

class Transaction; Addr=7337dd17 BurstTyper0 \DataSize=0e
rand bit [31:0] Addr: Addr=30d4b41b BurstType=1 DataSize=15
randc bit [1:0] BurstType; Addr=cac8ccaa BurstType=3 DataSize=14
rand bit [4:0] DataSize; Addr=05e23536 BurstType=2 DataSize=02
endclass .
Transaction t1 = new(); \
initial begin \—
repeat (100) begin
t1. randomize () ;
end
end

J E I TA (12) H'.'<rq-nm

-——-—"'-'
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U5 LE RO HIHY

constraint7 AV T4 LERIZHHEHEDIT+S

F—J—F HRE
> >=,<,<=,== |{[EOX/NMER. ELLLDIEE
inside S REDEHHDHIH
-> ¥R

class Transaction;

rand bit [31:0] Addr:

randc bit [1:0] BurstType;

rand bit [4:0] DataSize;

constraint ¢0 {
Addr inside { [32'h0 : 32'hFFF] };
Addr[1:0] == 2’ b00;
(BurstType 1= 2'b01) —> (DataSize = 5'h00) ;
(BurstType == 2'b01) -> (DataSize >= 5" h10);

=1 \DataSize=1f
=3 DataSize=00
=2 DataSize=00
ataSize=12
=0 /DataSize=00

endclass BurstTypeht
1DBEOH
7L Z§EEAH0~0xFFF TR 1 X%
*7RLR T 28 vkh5%0 ox108L £
J 'E I TA (13) Systemiverilog™
T

REERDEAFIT

£ —)—Rdist TS LR ERRIZEHTTETS

F—7—F

HRE

dist

EREDOREERBADEAFITEITD

class Transaction;

rand bit [31:0] Addr;
randc bit [1:0] BurstType:
rand bit [4:0] DataSize;
rand bit Lock;

constraint c0 {
Addr inside { [32'h0 : 32  hFFF] };

Addr[1:0] == 2'b0;

ddr=0000057¢ BurstType=0 DataSize=00
ddr=00000b98 BurstType=1 DataSize=1f
ddr=00000024 BurstType=3 DataSize=00
ddr=00000e40 BurstType=2 DataSize=00
ddr=0000092¢ BurstType=0 DataSize=00

(BurstType != 2'b01) -> (DataSize == 5'h00) ;
(BurstType == 2'b01) —> (DataSize >= 5'h10);
Lock dist {0:=80, 1:=20};

}

endclass

JEITA (19

| Look=1&%HHEREA20%

Systemverilog
-—_-—'_'-

- 244 -




IUE L=l ADER

randsequence CoV A L —T U REEHT S

*—J—F HEE
= YRAMATAE 30 (V— O RAER) DRIRFEREZBEAFITS

if...else/case | FOF I3 DBIREHEIRET S

repeat(n) | FAS YL a EnEEYIRT

rand join BRLETOF O3V DIEFEEELAL

ERORLH | (repectrs |

randsequence ( main ) randsequence ()
main : first second done ;
first : add := 3 | dec =2 ; PUSH_OPER : repeat( 2 ) PUSH ;
second : pop | push ; PUSH : ...
done : [ $display(“done”); } ; endsequence “AB”.”"CD”®M
add : { $display(“add”); } : EEEEDEE
dec : | $d!sp|ay(:dec:); b rand join®D {5 |
pop '_[ $d|§play( pop ),’, } - randsequence ( TOP ) ABCD
0 o LGy (e b o TOP : rand join $1 82 ; | |ACB/D
endsequence add pop done S1 : AB; AC
. add push done $2:CD;
3= Ant dec push done | | endsequence \f C A B D
FUHLISRE dec pop done systemiveriky C A D B
| dec pop done | (45 . ]

cover A T—hrAVKMZ&BA/NLYD

o cover [&.o—H IR, TONTAIBEATES
. assert ERILY—4 2R 0TANT1DRELF
o BIZIE, NRTORINDESS—rUREHNLYPEHAITADIZE

LTL%
_TI1
r%q =
start_trans |1
data —— I
end_trans 1
©) @ ®

J E I TA (16) 5 <rc'|1m

-—_-—'_'-
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covergroup [2&kdH/\LyT-ETIL

o EX.IHVRTLYIaAvDEIZHT BH/\LyD
o« TAMZBEWTRET ST —HEICRET 3 1EHREELR
o EDEIE(FTUILav)bEERHE
o BIZIX. TAFTERENT= RAM PRLADA/INLYDTE

EIBEL TV
3
b 2
1
1 2 3 4
a 1 2 3 4
Bt hNLyD: a==1 (XfEIE? a
rSoPsavhnLyd: 7DZﬁwa?:
a==1 DEIZ a==2 &> =DIE{I[E]? a==1 OIFIZ b==1 [I{[[E]?
. Y
JEITA o

—

HREH/ N\ Ly IIERDUNE

covergroup 7 AYIIZHhILyDRAU bR T

*—J—F 3

coverpoint | UNEEF BHEEHNLYSRAVIEIEET S

bins coverpoint CHEEL-1EHREEDEY (=B%H) [CBNIHERET S
HFHOE UM IEE e

iff coverpointD YL &HEIEET S

covergroup addr_region @(posedge clk);
coverpoint cp_addr {
bins bank0 = {[’ h0000_0000:" h0000_03FF1} iff(!reset);
bins bank1 = {[’h0000_0400:" h0000_07FF1} iff(!reset);
bins bank2 = {[’ h0000_0800:" h0000_OBFF]} iff(!reset);
bins bank3 = {[’ h0000_0C00:" h0000_OFFF]} iff(!reset);
}
coverpoint cp_burst {
bins BurstType0 = {2'b00} iff(!reset):
bins BurstTypel = {2'b01} iff(lreset);
bins BurstType2 = {2'b10} iff(lreset);
bins  BurstTyped = {2'b11} iff(!reset):
}
endgroup

lE I I z& (18) f‘ll.u'r.:-l'lf'.'c-r:l‘.u-:?'

-—_-—'_'-
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HARANLYIIEERDINE

F—")—FKcrosslZ&kYSARANLYTIEREINES S

F—7—F Hae
cross YARANLYDRBRERET DHNLYORA U ERET S
covergroup addr_region @(posedge clk) ; cp_addr c¢p_burst # hits
coverpoint cp_addr {
bins bank0 = {[’ h0000_0000:" h0000_03FF1} iff(Ireset): bank0 BurstType0 4
bins bank1 = {[’ h0000_0400:" h0000_07FF1} iff(!reset); bank0 BurstTypel 3
bins bank2 = {[’ h0000_0800:" h00O00_O0BFF1} iff(Ireset): bank0 BurstType2 5
bins bank3 = {[’ h0000_0C00:" h0000_OFFF1} iff(Ireset): bank0 BurstType3 2
1 .
coverpoint cp_burst { .
bins BurstType0 = {2'b00} iff(!reset); bank3 BurstType0 2
bins BurstTypel = {2'b01} iff(Ireset); bank3 BurstTypel 3
bins BurstType2 = {2'b10} iff(Ireset); bank3 BurstType2 3
bins BurstTyped = {2'b11} iff(lreset); bank3 BurstType3 3
}
addr_burst : cross cp_addr, cp_burst;
endgroup
Systenikrilog
JEITA syt
2N
.
LRAIRDADFT VY
o
o LARVRZFIVIITHEHB
. FESEDOBEE
« cover AT—kAVMI&BHN\L YRR
= 3
. ERAE
« TH—3Y
. . Reference Model
Assertion Assertion
v
= §o =
DUT 21613
.EWhite Box) = lllo e
o | T2
= 2 )
= |2
3|8
ssertion “la

Assertion

t:];IE: I‘-I.jzsl (20) Hu<n1wﬂ:::;:§‘

- 247 -




AOA77 :—F‘

e AT4325R([Zx9 5 DUT D AHHZEBEREEE%
o REFTITVr—a BEHRED, 83— (X — L HSAT RE
o ERERFER A—IILARYHR, EEES, Fa1— L

@_

Scoreboard
~— 25423252 LT

KSTEEWEE EHERRT D
J EITA (1) Systemiverilog
TAMUF  RIBREOBF A
. HB&miE . BHHA
o AVIRRUEDHTEIIE « —BLEFSUYY M08 7—R
. FOraiLOATEILE . BEEHAVIFANSIFv—

o ELHRLAIL
Protocol
Coverage

Protocol

Monitor
Controller

Stimulus F_pﬂ Prptocol
Driver

J E I TA (22) H}'ﬁrq-|am

Scoreboard

Test

L
1

DUT
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J055.L-70avY

o MIEZRCABY

program test (input clk, input [16:1] addr, inout [7:0] data);
initial ...
endprogram

o TAMUFOO—FZRAMELEL,. hTEILIET S
o BEBEBETVVI -REMNERETD
o module EDELAER
o Initial 7AYo D& (always, EZPa—ILAV ARV R IEFA])
o TATSL-TRvIDOEHITNENS BRI
o TAYFTL/TOVRITOTH AU AVNIETHIL—IL
. FOYSL-TOVIOERKISHLTRIOVFL T OH
. ZFRUSHSHLTR/STOvEL T OH
— VHDL®processX &4
o “reactive” fEEICEW\TETENS
o DUTEDBEIZHEVTL—IU I NBERNDLEERIETES

J E I TA (23) Systemerilog

—

Verilog 1995/2001 DR a—) 45

v

I
I
SavEu g FHAATE | |
NBADADZEEE || L2
AVFAZATR T YA Active —>
$display I
primitive outputs : _F, - -
I [T #0 T Y- FHAUASE
= I
NBAMD EiDEEH NBA

v

$monitor & $strobe o Postponed |————>

J E I TA (24) 5 <rc'|1m

-—_-—'_'-
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SystemVerilog DAy a1—1)2 5

RDRALAOYE WMEDZALRAOYR

TAYFT - THAU AL

NBA®D G 8% £ il
AUTFAZAT R THA AR

$display
primitive outputs

Inactive

#0 TJoyxoJ - THAU AR

NBAMDEDEEFH

——  TH—ar s

| program 7 AYYDEST

program () #0 BA

$monitor & $strobe  fe

ROAALAAYE

J E ITA (25) Systeniverik —

S —r

TB/DUT R Ta— 5 $E180 2 B

WAEDZALAOYE

J E ITA (26) ﬁﬁ'ﬁri'lii".i-l'ih_;._t-

AMDEALAROYE

TB SR{TA13 DUT SE1T1RI
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o0yx2J-J0vy

— AADYTYYT

IaYx T -JavIEFESTRELEZYVTILTS

Signal Sampled Here

CLK

Signal Driven Here

input #lstep write;
output #200ps data;
endclocking

default clocking cblk @ (posedge Clk);

-—— e - - — -

ri‘

Output Skew

if (cblk.write == 1’bl)
cblk.data <= ##2 sample;

Input Skew

JEITA

0y .‘-|'!..'|‘l'i"|.-:,'l'1.| wr

(27) :

o0yx 770y —

R 7

S ERE— EFH TR
. B EERT HBHLNR

o BODEISVIERETHENES

clocking slck

endclocking

initial begin

endprogram

program tb (output stb);

output #200ps stb;

@ (posedge clk) ;

TGS L-TOvIDR—bk stb ADRSA4T
. slck.stb =1 DRADERDORDIOYIDITE EHYMD, 200psik

JEITA

(28)

Systemverilog
——_——"'-'
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oavx>g-Javy — oayo~nEHE

o YAV -ToALAT0i%:
« default clocking
o EDa—)L(HABL Eprogram, interface) (212715 (F52ik AT BE
. default clocking TIEEL-YAYIIZ&DT 1L ACid
o #H5 5949 (BEEE) E-tD
o #i#(j+1) EHTHEELEYMVLELES

o RHAAAUE
« @(negedge sick.bus[0]);
bus @ bit0 MILH TFYZEFD

IRyx5-7T0vY slck THRELEY/OVITHLTILEND bus D
fED bitd DIILTFYERFD

J E I TA (29) = }Iq‘lﬁm

—

—NETMDVerilog HDLT AR F

o« THAUDKSIZIPIEL. BRIALTITKC LN BEE

o BIZTUTWDBEDTAMMUFZIOAE— L, TT1vk
o EFEMEHIEL
o SEREATAMUFEZRTELLGY, EEMEIMBELGS

. T Smodule, taskR—ADT AU FIEHS -
. task - ANFHHEE
. module - input/output/inoutZ;EiB 9 50/1/X/1ZIZ&HEL )L

TIRRIGHE
« Verilog HDLTIE, THA2 D &SIREEELIZ<LY

J E I TA (30) Systenieril 'u‘

-—_-—'_'-
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DIREFE?

BA IOk
o WEGHICEITERTS

o modulelZ#MA TPVt - BUINOREFET

. B#DEM - F-XRik

T—AEEETBRBIHERTES
. HIEMEE DEM - F-IELEHk
B ¥ (task/function)=& 5 ZHi3R TES

o B¥DO3IHEM - F-IXEIHDRK

JEITA @)

module, taskIZHEARTEREEAF LY

0y .‘-|'!.'|‘l'i"|.-:,'l'1.| wr
B

SystemVerilogD 75X

BANSCE:
class name;
<data declarations>;

<task/function declarations>;

endclass

Note:

DO SRDES/ZIT TIRE0IEE Z
RS0 ),

new T1T VX Ia4£/40 T
1& o) TELIGEZ NS

JEITA )

class ab_base;

rand reg [31:0] a, b;

constraint cO ({
a[3:0] == "hO;
b > a;

}

function void disp();
$display(a,,b);

endfunction
endclass
ab _base ab_obj = new;
Systemverilog
-—_——"'-
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DS AD LK

o DIRIFMDISADEFHEPAYYRERETES
. YITHSRFEHISADAYYRERTHICBEEETES
. BUOVBEEIZZOZEIC, hRATA X THE

abe o
class abc extends ab_base; ab_base IZHEI

rand reg [31:0] c; a[3:0] == ‘ho;
b > a;

constraint cl {
c < b; c<b;
}

1

disp(a,b,c)

function void disp() ;

$display(a,,b,,c);
endfunction

endclass

J E I TA (33) Systenherik ._-_5'"—

"

=EDH

o REDIRIEFLUE
o HNRLYD-RUTUHREE
o FRMUF RIPREOEFA

o« TAMMIUFDERHA
o AVARRLAVRFUF L-RTA32FR
o HILyP
o« LRKRUZR
o TAMUTF, RIHREOHEFIA
. program & clocking block
o V3R

J E I TA (34) H'.'<rq-nm
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EDAY— /LY HR—KIK;

FAEXFRY—ILIVersion(2007/1/108: A TSN TLVSY—IL)
o MBYSaL—4

o Incisive Simulator 5.83 (Cadence)

o Questa 6.2e (Mentor)

« VCS 2006.06 (Synopsys)
WESY—I

o Encounter RTL Compiler 6.2 (Cadence)

o Design Compiler 2006.06-SP4 (Synopsys)

Fil{EiREEY—IL
« Encounter Conformal 6.2 (Cadence)
o Formality 2006.12 (Synopsys)
TNRTF1Fvh—
o 0-In V2.3q (Mentor)
« Incisive Formal Verifier 5.7 (Cadence)
« Magellan 2006.06 (Synopsys)
o LintFzyh—
« Incisive Simulator 5.83 (Cadence)
« LEDA2006.06 (Synopsys)

J E I TA (35) Systemerilog

—

HR—MRR DR A

IEEE Std. 1800-2005 LRMA 518 B # ik ¥

SBEBIZOWTY—IILZ LI R—EA/ R R—IERE

Y—ILELTD52DOATFIVIZHE. € V—ILERNDANDE LS

o REIIAL—4

. BRY—

o JANTAFIVH—

o F(MERRIEY—IL

e LintFxzvh—
EiEELLTASE—FH/cttFERATEENTES

#%SUJ/ \—EEFRE

AN—FBEFIRF LY ESD2ERHYFET, HHMIEERL T —IZBRLNEhELESLY,

J E I TA (36) 5 <rc'|1m
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Y—ILATI) ZEDSystemVeriloghgE XX H/ N\ —3

N—ILATITYZEDOLRMEIEH Iz T S H/\—2

o LintFzyvh—, ERY—ILRUFEEFyh—ISHE L TERIEXNREL (7Y —2 3>, TBE) TR R,

Lint Checker

Logic
Synthesis

[ 20064
W 20074

Propaty
Checker

1l

Simulator

Equivalence
Checker

60 80 100
HIN—3&

J E ITA (37) Systenivirilog

o
N
(=)
'
(=)

SEBNMLEEXDYR—MK

o WEIIAL—2ETRIEFFYR—IShTIS,
« Randomization / Constraints
- randsequence
« cover/ covergroup
e Cross
o Program Block
« Clocking Block
Class

o FRICH->TIX, BREAFHIBEINTLSEDEHYET,
EDAR A MSIEERINEL TLEELY,

J E I TA (38) Sysremmarilong
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HR—

FRIRFEED

o MEEIZLEREDAY—ILDR I EATNRZENERTES
. JO

=

B/ EMAREE/ 2L —2ICBALTIIR A —5RICET
N,

INTAFTIH—IZDULV T, k2
7. BHDHR

AT HENTARELRIREMN, ERALARILIZELDDH S,

ZHR—bATES &I
AR GEE o (R
JE ITA (39) ) @
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SystemVerilog
(IEEE Std. 1800-2005)

Fa—kJ)F7IL

2006/11/29 @7 Y45 172006

JEITA SystemVerilog#X%-%" )L—7

J E I TA S}TStem

ToIN

« JEITA SystemVerilog# X% -4 JL—F#&H
. SystemVerilogftZ
o :nnaz:l-_l“lj7)l¢

o HEtDI=HDEX
o BREEDT-HDIHEX

o« FEH

J E I TA 2) H}'ﬁrq-|am

-——-—"'-.-
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SystemVerilog Task Group A2 /\—

. JEITA : #tHiZ AN EFBHRBEMEXHS

. [JEITA EDAETEMERE BEILINEZRRETD
SystemVerilog Task Group (SV-TG)
« SystemVerilog®D EfR{RELFSHICEBARANCSE
o AN—1% 10%t

MRYRT—DITIIIRTA BAS /TR
=¥ ITEREEX
EaLs AR— T F5T49D R Dv Iy
RZ ELiE
BRTA TR THAL S RAT LA LRYRTH/89
(E) B+ HIE, ARG

J E I TA (3) Systembverilog

e

JEITA#HEX]

Japan Electronics and Information Technology Industries Association

JEITA

Information Systems Board

Personal Informatization Board

Digital Home Appliances Board

Industrial Equipment and Social Systems Board
Display Devices Board

Electronic Components Board

—— Semiconductor Board(JEITA-JSIA)
li Semiconductor Industrial Affairs Committee

Semiconductor International Affairs Committee

Semiconductor Technology Committee
Marketing Committee
Road Map Committee

EDI-!\ Technical Committee(EDA-TC)

EDA Technical Committee was formed to handle EDIF 2.0 standard

as one of technical committees in JEITA (former EIAJ) in April 1990 .

J E I TA (4) f‘:-j.'.n'rg-mm

"'——-—"'-.-
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HADRERELSHRL— 3>

IEICE IEC
’» TC93 INC ’» (ER) TC93

(ERfR) WG2

| Faz)nd

IEEE

CAG
SEEGSS NesCom,RevCom
DASC

" EDA-TC

’» STD-TSC i: SC
WG2 JNC WGs(P1666,P1800...)

|: SCTG TSRL—as >
K SVTG a5HL—o 5

ToIN

« JEITA SystemVerilog# X% -4 JL—F#&H
. SystemVerilogftZ
« EEFa—NJT7IL
o RETO-HDEX
. BIEDEHOEX
« F&H

J E I TA (6) 5 <rc'|1m
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Al SystemVerilogZz D H ?

o KYKRELHREDERZ LY BB TRELASTEIASA
o FYMRGEBTHE T DLE -> FREBDHIE
o BEROMNEENDE > FEGAFL—2a3 > DHIE
o FLWMREETI=—vIDBE > KUSLDTRAMERRRL
. BRRELOLOHOEFEENLE > TLMBEEDYR—

. LaL...

« Verilog HDL / VHDLGIIREA S L)...

« Verilog HDLIZIL,ESHRE LV KREIEA H S

o HDLOEYVETIILTIIERE LIFS5NEL
. BEODEETYAY,IOO=FDRAXIVE)TIETHA
O ¥4

o FHLWEETIXL, Verilog HDLE IV /N\V R TR ET, EELBRE

J E I TA (7) = :ir-:.'l‘lf'ui_-ri?u T

e

LW DREEEHICEEHELL

BLLIBEEIKEAHBITE,
ENEFERIETRLDMN?

English
Spec
*1$&*1!

EDAY—ILIZ&->TEZ D
SEMEST

J E I TA (8) H}'ﬁrq-|am
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SystemVerilog D&

IEEE Std. 1364-2001 (Verilog HDL)D¥i5E

IEEE Std. 1800-2005 #E#&
THAVERRED-DICEBEHE

. HDVL (Hardware Description and Verification Language)
SystemVerilog [&Verilog HDL O/ \— 3!

BRE
Verilog HDL 2001
Verilog HDL 1995
J E I TA (9) ! .‘-|'!..'|‘I'i"|.-:,'l'1'!| wr
ystemhert

EXATRCER E D F R

Verilog HDLEE ik DERER S D fEJH

a5 tE, RFEZMED M L, FEBEDHIR
(AP 14 ARTL)

o OA—FiEBREZE1/3~1/10 LIT~LHIEAT8E

. BERLGER = £EEOML,NTDOFED
TLMEEBZ R REET S

o interfacetfi&EZ BN

o ELARIAVE—TAAUN DmodulelEfizHR—k
VAT LD T—kLRIET

o HF—k-LR)L-RyR)AKMEVerilog HDLEZZF D FFE kA

J E I TA (10) Hwn-nm

—"
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FRELACA E D F =

o IR DHE
o BH—RIBICHAAENT-RETE
o PRINVAR-FRMUFHEXZEEMN
o WLy AR

« DPI(Direct Programing Interface)lZ&5C/C++&D
HEmE

J E I TA (11) Systemerilog

"

tEFELLRDSES(E: -

e VS E%#HDL
. BREEEOFRE
o HPFESOT L RAT4Z2TR
o« 7H—3Y
. BEEHDLYD
. BINATI xHRDEM

« Vs YOI IITEE
. dEFE
« always, fork-join, &'—k-FYST47

. BROBE
o HOEEE), ## (YA UILETE),  (ARVMETE)

J E I TA (12) 5 <rc'|1m
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ToIIN

« JEITA SystemVerilog®# X% -4 JL—F 5
« SystemVerilogfiZ
o BaaTaA—N7IL
. RETO-HDREX
. BRELDT-HDEX
. F&OD

J E I TA (13) Systenherik ._-_5'"—

S

SR TR A

. ERETD=6HDIEX
o« T—HE
o« AVFTI—R
o« THAUAOTUNEZEETOYY
o THAVAUTUMEHX

. BREIDT=HDHEX
X TAMUFEXENNLYDEXIISEIE,EZ

J E I TA (14) Hwn-nm

—"
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BRETD=HDIEX

%

FAMMUF FH—3y WREH/ LYY

Verilog HDL 2001

Verilog HDL 1995

J E I TA (15) Systenierik -

e

F—HE _ A

. logic 4{E (0/1/X/2)
o reqg, wireDRXHN7F<{FCRTRE
o wirebLTERTSHE, F54/\2—DIZRE
o L—RREBIEELNVET T EWHEIC
o UY=L TFzy/aiE(BEIBRH)

o bit 2{E (0/1)
. YEal—iavnEEit
. HAEIXOLIRFESNITINS
o BETOIZIaAL—D2MEE—FNES

J E I TA (16) Sysremmarilong
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TR - 1—YER

o typedef

. AEMORLE
o A—HIZEOTRHKDHIEEERTED
. REEZMEDORL
. REREXEELT, EEHEXEREI AL TEREZEETED

o typedefZRLN\=T—FEZDHI

// 17—F%32EvhELTESR
typedef logic [31:0] word t;
word t A, B;
// 17—FZ64EYRELTESR
typedef logic [63:0] word t;
word t A, B;

J E I TA “an Systenierik -

e

T—5E - BER

e struct
. CERBEICU-, EREEE
. typedef ZAT, T2 AEIREEE
. BEAROEEITHL, —FBELTEEZR AR
. AIEE, REEZMEOMELE, BBREDHR
struct {
bit [7:0] opcode; // 8bitlEM21{E
bit [23:0] addr; // 24bitlEM2{E

data word data; // typedef&hil-1—H5F—4E
} instruction; // BATEEERDEE

instruction IR; // BEFOERE

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

J E I TA (18) Sysremmarilong

-——-—"'-'
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F—5E — §IBE

e enum

« Verilog HDL 1995/2001

. parameterEHEE, L LLL definexVAEE

. EICRETZDITBI2EEFES
. SystemVerilog
.« enumEE
. [EQKEZES, AHESRE, @EF v/ EE
. BRRELETIVY
. BRABEDHIEICMAZ, AIFEMY, RTFESEORE
parameter RED = 0, YELLOW = 1, GREEN = 2;
reg [1:0] traffic light;

Verilog HDL 1995/2001

enum {red, yellow, green} traffic light;
SystemVerilo

J E ITA (19) :';'f- :-:h;;lTi";E_-r:i]_. T

T—5E - ZRTECT

o 2MITINVIE X 2RFTTT 1\ Bl

logic [1:0] arrayxd [3:0][2:0]; CNEET—EIC I
FORXTELRKESIL16bits
[2:0]
 /
r N
f_)H
[1:0]{ <||||||| a0
\/
EEEREA 1 S A HEEE
[3:0]<

J E I TA (20) Sysreniveril ._E"
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75 -

% RcES

o A, RFRZ Y O

i 5= 0D Hll i

reg [7:0] mem0[0:1023] ;
reg [7:0] mem1[0:1023];
reg [7:0] mem2[0:1023] ;
reg [7:0] mem3[0:1023] ;
reg [31:0] q;

always @ (posedge clk) begin
if (ce) begin

if(we[3]) mem3[a] <= d[31:24];
if(we[2]) mem2[a] <= d[23:16];
if(we[l]) meml[a] <= d[15:8];
if (we[0]) memO[a] <= d[7:0];

end
end

always @ (posedge clk) begin
if (ce)
q <= {mem3[a], mem2[a],
meml[a]l, memO[a]};
end

reg [3:0][7:0] mem[0:1023] ;
reg [3:0]1[7:0] a

always @ (posedge clk) begin

if (ce) begi
if (we ) mem[a] <= d
if (we ) mem[a] <= d
if (we ) mem[a] <= d
if (we ) mem[a] ] <= d
end

end

always @ (posedge clk) begi
if (ce)
q <= mem[a] ;

INAEELT
NURYLG

end

Verilog HDL 1995/2001 (21)

SystemVerilog

A3 T1—R

« Verilog HDL 1995/2001 E£¥a1—)L-R—ME#

o EDa—)URE DM F iR
EHALELNHSD

o AHADImMFHICEEAHOIIES

e DEEH EHM

yvvv

AAAA

o R—FEFZZ{DES1—LT
AIELRYIRTBENHSD

. SystemVerilog interface}EfiASaIRE

o EVa—-LRO#E#E—DITEKPLTITS

. E&t@lﬂed)i%ﬁ%*/l—)biib\b(i
MIILTITS

o REREDRIRIZE KRR

o R—FDEM-HIRICHEST7MIVBIEERERR

JEITA @)

Sysremmarilong
-——-—"'-'
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A3 —R

interface simple bus;

module memMod (

input logic req, logic req, gnt;
bit clk, logic [7:0] addr, data;
bit start, logic [1:0] mode;
logic [1:0] mode, logic start, rdy;
logic [7:0] addr, endinterface

inout wire [7:0] data,

output bit gnt, module memMod(simple bus a, input bit clk);
bit rdy ); logic avail;
logic avail; always @ (posedge clk) a.gnt <= a.req & avail;

always @ (posedge clk) gnt <= req & avail; coc
coo endmodule
endmodule
module cpuMod(simple bus b, input bit clk);
module cpuMod ( sco
endmodule

input bit clk,
bit gnt,
bit rdy, module top;

inout wire [7:0] data, logic clk = 0;

output bit req, simple bus sb _intf();
bit start, memMod mem(sb_intf, clk);

cpuMod cpu(.b(sb_intf), .clk(clk));
endmodule

interfaceZ{#5HE&

logic [7:0] addr,
logic [1:0] mode ) ;

endmodule

module top;

logic req, gnt, start, rdy;

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) ;

endmodule : _"_-1-‘

interface%EhHLELMEES Systenierilog

T a—)LESE

« Verilog HDL 1995/2001 T #E#x:

o NEFF#SR
. BRI

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

c, d);
.reset (reset) ,

.a(a), .b(b),

» SystemVerilog THiiRSh =4 AiriESE:

+ .name ZRAULTRH—IHF&EH

. * DALEA—K =7

module my chip (input wire clock, ‘““:;&N’
wire [63:0] a, b, c, d;

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

.c(c), .d(d));

X XE—R DR FERVE
ZBEEBNICERTS

JEITA o oo

- 269 -




THAA TN RET AYY

always comb/latch/ff

o FREEHNERYHEREHATHICIEE
o Y—ILBBICEELGVDEBM, GO NS
« always_comb/latchlEt I T/ETA)RMITE
o Y—LIFKADB DI EEZHT
o FHGREIZKYY—ILEOTESERS
o initial, alwaysT R TOFHEEMIOVINT VT4 101
& BEEEoIcELTEBNICIEETINS
. = FEEOTOHNERFRANEIC—HTS
« Verilog HDL 1995/2001MalwaysEik TeARUFARJHSIA T,
Y2al—avhny T HREEEIR
always comb begin
tmpl = a & b;
tmp2 = c & d;
y = tmpl ! tmp2;

J E I TA (25) end

THAATUMERX

unique/priority case/if
o case/ifXITTHEFHNEZIER/UEFDORINM DRRICIEE
o Y—IARVE—KBEDTST T EHR

o // full case, parallel case
o VEal—i3V, Bl TH—LI-fEREER
o RTLUAS—FEIDIZaL—a 2R YFRELE

unidue case (sel) | [priority if (sel0) q = 37b000;

3’'b010 muxo ; b,- else if (sell) g = 3'b011;

3’b100 e = c,, else if (sel2) g = 3’'bl1l0;

endcase . ‘ else if (sel3) g = 3'blll;
.J E I TA (26) Sysremmarilong
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BRI D-HDIEX

#E
At

Verilog HDL 2001

Verilog HDL 1995

J E I TA (27) Systenherik ._-_5'"—

HER DIRELEF IR

o NTDORERRD-®HIZIE. ..
1. RATA22SREMA TR ELEMELZF ML
2. AP ELEMEDFEREH WNEESES
3. HAKEEMS/N\YIRL—AL T/ DRABFREETE

Reference Model

DUT
(Black Box)

Bupday) asuodsay
S10}IUO| ddUeW.I0)Od

J E I TA (28) H'.'<rq-nm
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7Y —aA"—RE&GE

. BHAl%oRE
o WTDRHRR
o HAIGBSEIEARELZ/NTDORR
o N\YINL—RDEHE

Reference Model

Assertion

*Nhite Box)

Assertion

J E I TA (29) System\/erilog‘

TH—2avTNIEICITROITS

o T7OVYIRKRIARYHIRIREE
o BEOINTHETSA<)HAIZEZET BHIIZEA

CCTRETBHHN, B DHEE

ZNETFIFONA—/S—oa—I[%- -

WO N ISEEEEEECL
@ﬂﬂén,mww—xsnrsf:
EECOE D TRIEN REL TN =DIT- -

. —————

O ptr
2

J E I TA (30) Systemheribog

_
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FH—Lavld? @RERTIOM?

° 7-6-_:/3‘/‘3:@%;%
o BETOVHO, FDAUETI—R LD EILSNDEEEER
o PH—LarTitiidhd, HiiFSh 2BFZaRk
° 7ﬂ-_:/3>0)*ljlﬁ
. Bltomt
o TINVTEhERL
. WRETHIRSENE
o« WNLYPD—$EE

J E I TA (31) Systemerilog

S

TH—a EAG

o EILRKEDOFIVY

o« TANRTLIDES

o TONRT1DIBIZLLHEFA

. not BHEF
o TURYEDFTVY

o $onehot YRATL-T72OL 3y
o BALTIk

o« I—HURADEE

o I—HUADEIHIZLSEFIA

o TONRTFAMLDI—H U RFFEUHL
. REBRFEOFIVY

o throughout JBEF

J E I TA (32) 5 <rc'|1m
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ZIFREDFIVY

o BEILTULVZULVREEIZES>TUVELYAN?
FIFOIZH U TpushépoplEEIFFIZFAELLGLY
FIFOIZEWTHlD EEIZEEZ AA T TELL

. X

propertyZ AL THFIT S RBEER
notZHALTHRILIKELIETE

property p expected([5/#]) ;
<HifFT SKE>

endproperty

property p illegal([5/#]) ;
not (<ZULHKEE>) ;

endproperty
J E I TA (33) = _urc;m‘xa-n?. ._:_5—"

FEIERREDERH

o FIFOIZH UL Tpushé&popldEIRFIZFHELLELY
o FIFOIZEWTAIDEZIZEE AT TEAL

L I | | S ] S I | I e R R I
reset 6 ;
push —\ —\ —

PoP /N

fifo.ent 4hE| M 4nF@ud N 4k X ahFl) X
pass pass fail £ail
J E I TA (34) Humu 2
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2 IE KB D Rk I

« FIFOIZHEL TpushépopldRIFFICFHELLL (RIEKREET)
o FIFOIZEWTID EEZIZEEAAH T TEEZ (FILKEE2)
property p fifo push pop; // FIEKEB1ZESH

@ (posedge clk) disable iff (reset)
/1 YrFnonvH LRy

not (push && pop);

endproperty

property p fifo full push; // EitREE2FFH
@ (posedge clk) disable iff (reset)
not (full && push && !'pop);

endproperty

/! BELETONT1ETY—F
a fifo rule 1 : assert property (p_fifo push pop);
a fifo rule 2 :

assert property (p_fifo full push);

J E I TA (35) Systemivirik T

e

TR DF IV

o TURYPTHIRNEEEN, FEREITELEH?
. WRETIEBTDIEVFDHA"1"THSD

. 2

e SonehotV AT L7703 xS

Sonehot (K FIwIXREF>) I

J E I TA (36) Sysremmarilong
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Ry kD {EAH

. EEHRDIEVEFDH1THD

o L1 L L LT LU T

reset 0

mux[3:0] 4'b1600 X 4'b0001 X|4'b0101 X| #'b0100

pass fail pass

J E I TA (37) Systemvirilog

e

PR NOERSuL L

. ESEHRDIEYLFDA1THS

o FO/NFqiRibFassert

property p onehot check; // TURYMEEEES
@ (posedge clk) disable iff (reset)
Sonehot (mux) ;

endproperty

/! BELE=-TO/RTF1ET7H—F

a _onehot 1 : assert property (p_onehot check) ;

o assertBEAIZFO/NToZM
// BLFTARTAEREERK
a_onehot 2 : assert property (

@ (posedge clk) disable iff (reset)
$Sonehot (mux)) ;

J E I TA (38) H}'ﬁrq-|am

-——-—"'-.-

- 276 —




BALTILDFTVY

o HRERMELINICEMENTTITHM?
o reqD7Y—r&, BEEH AL LIRIZackh 7 H—k
o bus_trans®DTF7H—r&, ROY AL Tbus_reqT 7Y —bk

. 2

o REDHEEsequence TEE
sequence s_sequence([ 5/#) ;
<FE—o2X>
endsequence

J E I TA (39) Systemivirik T

e

BA LTI +DERB

o reqD7HY—KE, BEE YA VILLIRICackh 7Y —Fk
X reqgl-ackl: 844V ILLLA, req2-ack2: 1041 )LLUA

S ipininiginininininininininin

reset
reql /T \
ackl +——6 cycleﬁg
pass
rec? S\ N
ack2 - 11 cycle ( > )
Systemverilog
JEITA (40) cmiérilo
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B4 LT I +DEC

o reqD7H—KE, REY A VILLIRIZackhS 7Y —Fk
X reqgl-ackl: 8H A4 YJILLIA, reg2-ack2: 1014 JJLLLA

sequence s_response(ack, maxcycle); // reqg-ackDAA LT INEES
@ (posedge clk) ##[0:maxcycle-1] ack;
// O~maxcycle®lIZackm7H—F
endsequence
property p response(req, ack, maxcycle); // req-acka)jﬂl§7_'4
@ (posedge clk) disable iff (reset)// I—4 > R%req,acklli@HA
req |=> s_response (ack, maxcycle) ;
endproperty

// BELEFONTF1%Zreql-ackl, req2-ack2FNENIZTH—F

/! (BRETAVIVITRLD)

a_timeout rule 1 : assert property (p_response(reql, ackl, 8));
a_timeout rule 2 : assert property (p_response(req2, ack2, 10));

J 'E I TA (41) Systenierik -

e

RERFOFVY

e BEV—HURHh, RENREFINTLEH?
o frameld/N\NRAY A I ERBHT7HIT4TTHS
. readyh870vYlowTHLHAM H, transmitlE7H—kEh 5

. 2

sequence s_throughout;

< RFKEE> throughout < RIFHED>

endsequence

MRBREEIT—)T7UREA

J E I TA (42) Sysremmarilong

-——-—"'-'

o throughoutZ{£H
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REFRFOF v/ ERH

o resetttransmitld, ready>—4 AL T HOT4T
THb
¥ ready>—4 > R = ready W EFRIIZI A OIVT OT47

ok LU L L L L

reset

transmit

ready AN S

pass fail

J 'E I TA (43) Systenierik -

e

RERBOFyoEaifl

o resetétransmitld, ready>—4 2 AL T OT4T
THd
¥ ready—7 > R:i:= ready BN EFRIIZ3 B A VIV T IT47

sequence s ready 3; // GRRBTREI—HFTUREER

@ (posedge clk)

( 'reset && !transmit ) throughout ready|[*3];
endsequence

/] = URECIkFAL DT ONT2ELTTH—F
a_throughout rule : assert property(
@ (posedge clk) disable iff (reset)
s _ready 3);

J E I TA (44) Sysremmarilong
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TAMYF - Fa—r)7ILIESV-UF2007 T !

Wil
At

Verilog HDL 2001

Verilog HDL 1995

J E ITA (45) Systemerilog

"

SystemVerilog 21— -7+ —5 L

[ RT L THA-TA—TF 1 2007 )

+wia2s3:  SystemVerilog 1—H - J4—S5 ./ 2007
26 H(13:30~15:30)

Verilog HOL (IEEE Std. 1364) diptH{EEEEL LT, 2005 F 11 BITIEE(ETE T L7z Systemier i log
(IEEE Std. 1800-2005) (4, LS| sRetE BT S - FOMTSE SEANED - TILET,

At L3 T 1) heeel lera (2 & B3R Systemver i log 2TTEl Zral T /-8R W HBADERS . 2) JEITA
Systemierilog & 27 41— (2L B Systemer | log 7 2 Bl -F 2— B 7L & HEURENEHE
3) HAED Systemierilog T—H(ZL 2. SystemVer i log tREIEEMET . &ITLET.

Tl RO J0FEE K (EITA SystemVerilog 9 29 4L —F FEMTESESE

@ SystemVerilogdZRE{7 » F7— b : Dennis Brophy (X (Accellera)

@ SystemVerilog 72 b FEEF2—FUTFI : SysterVerilog X 27 T)I—7

@ REISEEE LT Systemferi log @ASH 80 XEEX K OLFY272./02)

@ SystemVerilog THRELILT L1 JOT y RIHRIRLFOWHE (FHrEHRE (Vv o)

= BF: TR0 H(R) 13:30-17:30 £ ial FaIA-FHFA1 T2 —3 4
TH26H(E) 10:00-12:00 w302 SystemC 1—1 734 —3 12007
13:30-15:30 i, 3703 SystemVerilog 2 —F 7 #+—3 4 2007
B PN AL T R PR DRl
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FEH

o EREt-RREISEELL TSystemVerilogHhIEEETIE4(L

« SystemVerilogD &M 5

° EQE-I-O)T:&)a)*ﬁIﬁEﬁ
o TH—alEEXEN

o TAMUFEMEEN/NLYDIE,20075E1H26B D
[SystemVerilog1—Y -J4+—5 L (EDST 7 HF5& >

AT L THAL2 - Tr—F LR)IZTHRNTTFE

JEITA

(47) :‘-:..:irc.-nfu.r'_
55— & (221)
o~ R
always for output supply0 i____aTJ::;;a_t_i_c____: alias endclass join_none string
and force parameter supplyl : cell : always_comb endclocking local struct
assign forever pmos table i config i always_ff endgroup logic super
begin fork posedge task : design I always_latch endinterface longint tagged
buf function primitive time : endconfig : assert endpackage matches this
bufif0 highz0 pull0 tran : endgenerate I assume endprogram modport throughout
bufifl highzl pulll tranif0 i generate i before endproperty new timeprecision
case if pulldown tranifl : genvar : bind endsequence null timeunit
casex ifnone pullup tri : incdir I bins enum package type
casez initial rcmos trio0 : include : binsof expect packed typedef
cmos inout real tril i instance i bit export priority union
deassign input realtime triand : liblist : break extends program unique
default integer reg trior : library : byte extern property uwire
defparam join release trireg : localparam : chandle final protected var
disable large repeat vectored i noshowcancelled i class first match pure virtual
edge macromodule rnmos wait :pulsestyle_ondetectl clocking foreach rand void
else medium rpmos wand : pulsestyle onevent : const forkjoin randc wait_order
end module rtran weak0 : showcancelled I constraint iff randcase wildcard
endcase nand rtranif0 weakl i signed i context ignore bins randsequence with
endfunction negedge rtranifl while : unsigned : continue illegal_bins ref within
endmodule nmos scalared wire :_ _: cover import return SystemVerilog
endprimitive nor small wor * Verilog HDL covergroup inside sequence (98)
endspecify not specify xnor _"?99.1-@11"5 coverpoint int shortint
endtable notif0 specparam xor cross interface shortreal
endtask notifl strong0 Verilog HDL (48) dist intersect solve
event or strongl 1995 (102) do join_any static
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JEITA EDA-TC SystemVerilog-TG #i5 &

DVConH iR $R &

(design & verification conference & exhibition)

20074 03409H @SystemVerilog-TG
20074 03%416H @EDA-TC .—#B:E/0

WTEREEKASH
TrEE sho

Panasonic

iR D E

DVCon (design & verification conference & exhibition)

mEiE 2H218 (k) ~2H23H (&)

miZFR TAYA AYIFIL=TFM Y/t
(£18) DoubleTree Hotel San Jose
mE#
> DVConlZ, SystemVerilogE 54 LD #REEICT+—HALT-
b

> CONHIZBEVWTIIDACKYEEMOEREMDIBERNRE/LNS
> SystemVeriloglZBI 32124 KN, ER R OFEERLED
& B &

Panasonic
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J055L—%

ESystemVerilogE¥— 7 —FIZtyia ziEfE
B | OEyavIitOWTAEHRICTHRET S

OAM 9:00~12:30 OPM 13:30~17:00
Tutrial 1 Tutrial 3
Practical Deployment of Assertion-Based Pragmatic Adoption of Verification Methodology
Verification and Formal Analysis Manual(VMM) for Re-usable Transaction-Based
Tutrial 2 Testb hes in Systemverilog
218 Practical Application of Mentor’ s Adbanced Tutrial 4
Verification Methodology(AVM) Using Formal Verification to Attain
Comp 1ess and Corr
Tutrial §
SystemC Trar tion Level Modeling Standards and
Methodology Guidelines
900
1000 Keynote Address
1030 session 1 | session 2
-1200 SystemVerilog for Design I SystemC in Action
Lunch Panel The Lowdown on Low-Power Design and Verification - Views from the Experts
228|330 session 3 | session 4
-1500 SystemVerilog Assertions | Physical Layer Verification
1530 Panel session
-1700
900 Panel session
-1000
1030 session 5 | session 6 | session 7
-1200 SystemVerilog DPI | Formal Verification | Advances in Reserch -1
23H Lunch Presentation
1330 session 8 | session 9 | session 10
-1500 Advanced Stimulus Generation | Real World Verification Applications | Advances in Reserch Il
1530 .
1700 Embedded Tutorial
Panasonic
3
3 — ==
sm7a9S5.LERNA
=
Tutrial

®Practical Deployment of Assertion-Based Verification and Formal Analysis

Organizer: Michal Siwinski- Cadence Design Systems, Inc.
Presenter: Lovleen Bhatia - Texas Instruments Inc.

Erich Marschner - Cadence Design Systems, Inc. Jon Michelson - Verification Central
Faisal Haque - Verification Central Axel Scherer - Cadence Design Systems, Inc.
Raghavan Menon - Ingot Systems, Inc.

<HE>
o7 Y —2a  R—ZBRERIC L HRELY 1 V)L IEHE - BBt B R L DEFREN
OEAMNLIAET, MREHTICFESHAT M ERFHNLEBEAVTEHRR

<HBAUE>
OFIFO, 7—E#, 14— x—R3 ¥, ARANLEE TOHOERRS M
ORI TTUE R ATV REZEBL-THIURENER

> FormalfiICIE7IILTUXLMIZKRIEDBERLHS

= Formal@AZZ A2 -7 0V IR ENRE

» FormalfSEBZ1EIZX. 10 8—TJx—ADTOraLEEHIZLEL

> IRTAVMERZIETHTOvI D EIERE

> BRMER: TYFA—RFFzvINBSb. ERLBEHICTREIVSS/JE%ER
Panasonic

- 283 -




EMT0JSLENE

Session ‘Chair: Cliff Cummings - Sunburst Design Inc. |
‘ 1.1 Stefan Sandstrém - Axis Communications AB
®SystemVerilog for Design 3 1.2 Bill Dittenhofer - AMI Semiconductor

1.3 Jonathan Bromley - Doulos Ltd.

<HBE>
® SystemVerilogZ AL /=513 L M L = HEN
e ESRERBRZENL-EAEDEWNCREBEMHNZHBY . SystemVerilogDE BIERMNR SN 1=

<HBAUR>
1.1 Designing a System-on-Chip with SystemVerilog In the Real World
> interfaceZ (FL& . EAREXDFENHFHEBN
>SVEAIZHY . EABO THEMNERYRIZITORMRELSFOND
1.2 Through the Looking Glass - A User's Perspective on SystemVerilog, SystemC
> SystemVerilog&SystemC. CHDFEBRIZEAL TOHRE
> SystemVerilogl&! ) 77L Y RET JLERL . RTLIREEICRILNTEY . Bl [ESystemCH
BN, BEELSystemCILFEULVTULVELY
>ETIVER. BEE(GUF LEL)RAEZHAELETEIZETH R
1.3 Towards a Practical Design Methodology with SystemVerilog Interfaces
> interface&modports D FEZ B ARFIELBICHKR BEXXUFEDOFa—FI7IL)
>IGAERINE LB Ron-REK

Panasonic
5
SmMI0nTSLERR
2 J =
Session Séééiiﬁi Chair: David Lacey - Hewlett-Packard Co. |
‘ 3.1 Dmitry Korchemny - Intel Corp. !
.SystemVerilog Assertions ; Eduard Cerny, Angshuman Saha - Synopsys, Inc.

3.2 Jiang Long, Andrew Seawright,
Harry Foster - Mentor Graphics Corp.

<HBE> 3.3 Roger Sabbagh - Mentor Graphics Corp.
® SystemVeriloglc&kBFH—avERALV: Lo JimO'Connor - iVivity, Inc. :
HEEREL = H AN

& KFFA—AICLHEREHFNHY. IS AGH AR - ER/ 2N\ BNEhi-

<KRAUR>
3.1 Using SystemVerilog Assertions for Creating Property-Based Checkers
> RIEREOBEANAMESHEFIvATIITIVIERBIEEN
>0y IR EZEFILIZ, define/generete X DI AIZKY . BIRRICHHE THREREELGFvh
AT IVVER DN AT E
3.2 SVA Local Variable Coding Guidelines for Efficient Use
>O—ANEREFESFFH—Sava—T1oTH4F
>A—NILEHRIZEY  EHGESHLERLESICETIRE. EOREMNFHE
L, BRI HELIAL—EFEDY—INTH—T U RIZHE
3.3 Have I Placed All the Right Assertions
>RCEBIZ, TH—LavEBERHLI-Y U T o0—Fr—MERUEZ BN
Panasonic
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ESession Chair: Stuart Sutherland - Sutherland HDL, Inc.

Session
5.1 Rich Edelman, Mark Glasser,

®SystemVerilog DPI ; Arnab Saha, Hui Yin - Mentor Graphics Corp. :
5.2 Tom Austin — Plexus :
5.3 Arthur Freitas - Hyperstone AG

<HE>

® SystemVerilogl= & ADPI(Direct Program Interface) 5& F =4It

® CE 5. SystemC, SystemVerilog/i& . 2D ERB TR LRIV R—R UM EHEH LTS
FERTERABHEELITRB

<HBAUR>
5.1 Inter-Language Function Calls between SystemC and SystemVerilog
> F[TtaskZE & Dfunction callZx E L - IRIEEESF|
5.2 A Reusable Real-Time GUI Scoreboard for Your Self-Checking Testbench
Using the SystemVerilog DPI
> CH+THEEL=RAT7R—KZEALf=SystemVeriloglZ &k AR LR EE D& EE 5
5.3 Hardware/Firmware Co-Verification Using ISS Integration and a SystemVerilog DPI
> 704y BAFEEHIZ. SystemVerilogDDPIE A D Ay &3
>ISSEFEAY HET, VINVITRRERMICHIE. T/AvIEEZRE L

Panasonic

sSm7a45 L

Keynote

®Taking An Enterprise-Wide Approach to Next-generation
System Level Development

‘Moshe Gavrielov !
i - Executive Vice President and General Manager, Verification Division, Cadence Design Systems, Inc.i

<AE>

O RN AT LLAIVERICHEITTORERDFER

OA380 (ZF7NARL DM FAZKIREH) DHIGHEFEHI=, FREMTIHIC
BEZHRANSERR

OEE N EMIL T BT, VAEV PR REEHIBICHLTLESYRVZEHR
TEILENHD

OFGFT RBMILEL T, VAT LULAIILDHEBEIREE - MIEREH- BEHFETHER
BIFX—V AL E

Panasonic
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FEH

®SystemVerilogD E)FFAE :
> REA—NTORAENEEH . RENGRARN - /2N RRNSEHY .
ERMNHERLTLVS
> RTLIC*}9 %SystemVerilogi@ A A, ERKYEEA TS
PRTILANDBERIEEARTIEEFA DGO, SESLDEFRERMNH T

OEDAR T EIM
> Bt —XER DEDARMING, SR IRHEHERBLTEHAVFOD-
IFR—TAVMD BEMEBRTA~BAT

OEFEELT
> A—HEFHBS M o=DAERK

Panasonic

- 286 -




4.4 SystemC/SystemVerilog X5R¥&
GEE 1] FGEERO T ] FHEFEOUNAZART K TLDITHALTH Y | ARSI
3 OH| M CTE IS 7T HE
[FE 2] keyword ZHERT 212721 . SystemVerilog OBLEN D KIE72BRNMLE L D
121X, keyword fillZ (7 SV) Z#Hi A

keyword or phrase

aREE (GRTE)

=2 (F SV) T AV R — RIEEMEE T
#0 (F SV) =R G —RT s THE

.* port connection

FAR— bk

.name port connection

name H~— bEEkE

22 (I SV)

A A A

[=n] (% SV)

= o AR D IR L

[>n] @E SV)

—/r A goto # D I L

|=> (J£ SV) A —NT v T EEHET
|-> (& SV) F =Ty T EEHE A
==? (}£SV) T A v R 77— R E T
abstract base class BRI T X

abstract class s 7 A

active region 70T 4 7K

aggregate expression HLEREKB

aggregate type e it

alias A VT A

antecedent AT

application 7T r—a v

arc coverage

T—7 « HRL Y

arc transition T — 7 E
architecture exploration T—XT 7 F R
argument 515

argument mode gl¥E—F
argument passing FIEPE L

argument passing by name FIE DRI L
array literals Byl Y 7 7 v

array locator methods

sl r—4% - AV K

array ordering methods

BN A—F VT - AV Y

array part selects

AL AR 57 R

array querying functions

Azl - AV v F

array reduction methods

BEI) X7 ay s AV R

array slices BLA A Z A A
assert 7Y —k

assert quiescent state FRIRRRE T — b
assertion 7=z v

assertion density

T = a VR

assertion-based design

THh— g o RN—AKE

assertion-based verification

TH— g _N— ZARREE
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keyword or phrase

aREE (GRIE)

assignment compatible type

T A REER(Z A )

assignment operator

T YA AT

associative array methods

ARSI A Y v K

associative arrays AR

assume TV a— N
assume-guarantee reasoning T 2 — B DOFEE ARG
assumption I E

atomic proposition JR i RE

attribute JEE

automatic task I —h~F w7« XA
back-to-back grant oL KGRI

base class K7 T A

base type FEEM (2 A )
behavior HE

binary fixed-point representation [ /NEUR
binding Hifoe

bins Vg

bit concatenation ey B

bit vector = A
bit-select oy MR

bit-stream casting ey IR
bit-true vy MREEEENE

bitwise vy Mg

black-box testing

TIT IRy T AT AR

black-box verification

7T TR 7 AKRGE

block name

Ty I

blocking

Javyxr

blocking assignment

A =BV E/E AN

block-level

Jas 7 Ll

body ENEN

boolean condition 7 — VG
boolean expression 7 — 3

boolean layer T=UT e LAY
boundary condition B A

bounded-model checking

BRftExET V- Fv D

branch coverage

TIF e IRy Y

branch unit

7o F 2=y b

branching-time temporal logic

43 s e T PR A i 2

built-in method

FAIAHA Y v R

built-in package

MZAT /S lr—

ct++ exception C++ 15|41

callback a—)LNy g

cast compatible type IS n] e (& A )
cast operator IS W 1

casting TS
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keyword or phrase

RiEGRE)

channel T ¥ RV
class 77 A
class definition 7T AES

class member

7 TR e AN

class method

JTA A YR

class parent member

B I ADA N

class scope operator

7T A s Aa—TREA

class template

7’3% T L— |k

c-like CEml7A7

clock g7

clock tick rayy T AT

clocked thread suay ZEEAL Yy R

clocked thread process sy JEA Ly K- 7atR
clocking block sayX T e Tay s

code coverage

aA—R - byY

coding restriction

a—7 4 > THIK

compilation unit

TNA) e = b

component IR —F b

composition operators A R LT

compositional reasoning ayviRYvat e V==
concatenation HHE

concatenation operator HPHHE T

concurrent arHL b

concurrent assertion

aVHLY R T —vay

concurrent assertion construct

aVHL b e T — g UL

conditional expression FAEK

conditional expression pattern SN —
conditional operator S E T
configuration a7 4Fal—vay
consecutive concatenation ﬁ’ﬁﬂﬁ@%

consecutive repetition LI D

consecutive repetition operator EHEHAR D ’i L(ﬁi%%
consequence G

consistency assertion BEET Y —a v
constraint il

constraint block

HilF 7w > 7

consumer routine

WL —F

context object

aVTFAN AT b

continuous assignment LS TR

continuous invariant AR N R SR
co-operative multitasking W~ VT 2 A7
co-routine semantics a)N—F T4 TR
cover ) N—

cover property T N— « T aRT 4
coverage TRV Y
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keyword or phrase

aREE (GRIE)

coverage access function

TNy e 7 AR

coverage analysis

H Ny UHERT

coverage API

ALy Y API

coverage density

By VR

coverage metrics

ANy Y« AU TR

coverage model

TRy e =TIV

coverage option

DR Y e S a

Cross

Jua A (BN wY)

cross functional coverage

7o AMERE N L v Y

cycle delay operator WA 7 VIRIEE R
cycle-accurate WA 7 NVNEE

cycle-approximate WL A 7 VERE

cycle-based semantics YA ITNR—=R T 4T A
cycle-true A T NG

data member T—=H e AN

data type TR (H A T)

declaration HE

decrement operator

77 VA MEEA

default argument

T 73V b5l

delta cycle TIVE AT
delta notification TV A YL
design assertion AT —v 3 v
design insight R Er EOEX

design pattern

FHA e N —

Direct Programming Interface (DPI)

ZAVI N Tl IF3I0 T A8 Tx—RA

directed test

TA4VIT 4y K- TAb

directive FAVIT 4T
DPI export DPI =7 AR— b
DPI import DPI 1 > 7R— |
dynamic array BRIEC ]
dynamic array method BHRLEI A Y > R
dynamic process )7t A

dynamic property checker

T a7 4 F 2wl

dynamic sensitivity

BT 4 BT 4

dynamic spawned process B H) 7 1 & 2
dynamic variable EUlEOpA
elaboration TIRL—Tg v
elementary channel FERT v v
encapsulation B 7'l

ended (7 SV)

TNy T e A AR

ending event

A N b

end-to-end T RY—xz R
enumerated type Pt
enumerated type method FIZER A R
event A Xk

- 290 -




keyword or phrase

aREE (GRIE)

event finder

ARV e T A UK

event list AX K JRAR
eventuality AT T4
export T 7 AKR— b

export binding T 7 AR— NERE

expression coverage

TR yrgly s B wY

expression operator

T ATy g UEEF

fail KT %
failure N
fairness N
false fireing FAE K

finite-precision fixed-point type

A RAE B [ /N (2 A )

finite-precision integer

A7 PR FE R B

finite-precision integer types

AIRKS LI (2 1 7)

fire TR, KT D
fireing FEK
first match YD —EK

first match operator

77 —Ab -~y FERT

fixed-point classes

e IR T A

fixed-point type

[i] /N R (K A )

forbidden sequence

=R

formal verification

7 — LR EE

foundation layer implication operator

AEE B HE T

functional coverage

BEREN N L ¥

functional coverage group

HEE N v« T —T

functional coverage model

BN LYY - T

functional coverage point

BEEED N L ¥« A b

functional coverage specification FERE T /N L DR
fusion Eily
fusion operator Fil o A1

goto repetition

goto AV K L

goto repetition operator

goto 4V I LA 1

hardware design and verification language

= R U = 7 B =

hierarchical channel

= Vi

immediate assertion

{37 4=—F - TY—var

immediate notification

B %N

implementation 24k
implementation-defined FAERAF D
implication R
implication operator R A
implicit conversion I ER D2
import A R — R

inactive region

AT I T 4 7 HE

include file

A TN—FK Ty AL

inclusive operator

R
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keyword or phrase

REE GRIE)

increment operator

A7 )AL MEEA

inheritance kK

initializer list HIHEY R B
initiator f=xT—X
instance A ABF A
instantiate A VAR AT H
instantiation A AL AR
integer Gy

interface BT 2—RA

Interface Method Call (IMC)

ABFTz—A+ XAy F-a—)b

interface methods

AUHTz2—A Ay R

interface proper

AU BT m— A TS

intersect (£ SV)

Ul v AR — R A

intersection e
invariance ARV
invariant property RETa)RT 4
iterative constraint 0 IR U
iterator A ZL—F
label 7~

length context classes

VoA ayTHFANTTRA

length-matching sequence connection

BEIO—HT LV —7 A0S

library

FAT7 7

library map file

FGATTY e~wwT Ty AL

lifetime

TATIA N

limited variable-precision fixed-point type

PR AT RS B [ i /N B (2 A )

limited-precision fixed-point classes

PRE RS B [/ NEUR 7 7 A

limited-precision fixed-point type

PR S B [ /N (2 1 )

limited-precision integer

PRE RS BE B 5%

limited-precision integer types

PRIEHS LIRS (X A7)

line coverage

FA e NN LY

linear-time temporal logic

TR ] P A i 2L

list method

YA AV K

literal value U7 7 IViE

liveness property w7 a7 4

lock 7

logic vector AR 7 K

logical implication operator A PR B A T
longest static prefix REFNT Y 7 4T A
macro ~/nu

mailbox A=)V 7 A

master ~ A

match —

matched (7 SV)

< IVF v o =l AR

member function

A 8P

method

AV R

- 292 -




keyword or phrase

aREE (GRIE)

method process

AV y KTutR

method process instance

Ay ReTBEBER L AX A

model checking

TN e F vl

modeling layer

EFY T LAY

module

T 2—)b

module hierarchy

T o — /L E

module instance

TV a—)b e f VAR R

module instantiation

TV a2 f VAL AR

module name EY 2— 4,
multiple dimension array e/l
multiple event notification ZHEA N NEM

multiple out-of-order

ZET U NATA—F (T HLIET)

multiple request transaction timing

LEERNF W ay c BAI T

multiport ~JLFAR— b
mutex Sa—T v I A
mutual A

named assertion

LHiftE T —va v

named binding

AR K DBkt

named block

ZHiftE 7T e v s

named port connection

Al & A — bRt

native compilation

FAT AT« AL

NBA region NBA 7k

nested identifier FRA N LTzinl 1
nested module ANFDEY 22—
non-abstract class Gy T A

nonblocking

VA= N

non-blocking assignment (NBA)

Jr7uyx IR

non-clocked procedural assertion

ruay 7 LFERET—2 30

nonconsecutive count repetition

FHE AR D K L

nonconsecutive exact repetition

s R & Bk 0 K L

nonconsecutive repetition

FE AR D IR L

nonconsecutive repetition operator

FdEREA#R D I LA T

non-corrupt data assertion

Jrag T T T

non-inclusive operator

O EHEE

non-length-matching sequence connection

E&SORENLH—/r o 2D8S

non-overlapped

FHEE

non-overlapped implication FHEESE
notification THEN

notify HWHIT S

numeric type B (2 A )
object VRAVES/A
object hierarchy F7V = MNEE
observe region BLHIBE I
operator AT

operator associativity

5 DOfE B NENL
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keyword or phrase

aREE (GRIE)

operator overloading

HAFOA— 1 u—F

operator precedence

T A OB SEIRAL

oring sequences

v AR

out-of-order protocols

TUNET A=K T han

out-of-order request

T NATH—HER

out-of-order transaction

T NATA—H - b TP s A

over constrained

REN )

over constrained procedural assertion

WA FReE T —a v

overflow mode

Fr—_—Tm— . F— R

overlapped implication IR LA
overlapping implication ISAREN =)
overload F—N—np— K
override F—=—F7 A K
package Nyl —
packed array 2Ny 7 AR A

packed structure

28y 7 FRURE TR R

parameter Sl Fl2ix RXTA—H
part-select classes AR T A
part-selects ISRt /N

pass statement IXAL

path coverage INA e TNy Y
pin-accurate fF75 L~ULKE B

PLI callback

PLI = — /R 7

polling gets

A=V I%AE

polling peeks

K=V v T B

polling puts

RN—1 o TEE

polymorphism RY)E—7 4 XA
pop Ny 7

port w— K

port binding AN— NG

port instantiation

R—h e f L AF A

port policy

R— b - R v—

portless channel access

R—=FrR2LF ¥ RNT 7 EA

positional binding

NI K D e

positional port binding

ALENS K D AN — Mgk

post-NBA region

AR A NBA fiElik

post-observed region

AN A L HEE

postponed region 7 WL AR I
pragma 7T T~

pre-active region

TVT T 4 7

pre-NBA region

7" NBA fE%

preponed region AITALEE A I
prerequisite sequence AifEY —47 v A
primitive TVIT 4T

primitive channel

FUIT 4T - Fx A
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keyword or phrase

aREE (GRIE)

procedural FheE
procedural assinment Fhot X IR
procedural continuous assinment Fhot Z B
process Zat A

process instance

TavtA e A LAK A

process sensitivity

FatA kLU T 4 ET 4

program block

A=A W NER =R

Programing Language Interface (PLI)

T T T T TG —=T e f T 2 — R

programmer's view

Tuy v — A 2 —

property

A= Pasal

property checking

TanRT A F2vT

property declaration

TanRTAES

property language

A=Y AP &=

property structure

7o 8T g i

propositional temporal logics

i R IR A i 2L

protocol inlining

Ta kan - 474 R

protocol layer

7 ha)s LAY

proxy class KRB 7 A

pure virtual functions AL AR BA %L

push 7 a
quantization mode s {kE— K

query 7

quiescent state assertions ErHtRRE T — a3 v
random constraint 7 X LK

random distribution il

random number generator (RNG) LA A

random test

TFUE N T AL

random test generator

TR LT A MNERR

randomization method

FGUREN AR

reactive region

V77T 4 7 ER

reactive testbench

SIEHT A b~ T

real literal FEY T I
recursive property ST T 1 X T o
reduction operator V&2 va EET
reduction or V%273 ar OR

reference model

V75712 RA -« FF)L

regression test

V7 1vyiaysT AR

repetition

DR L

request-update method

BUR-EHA Y v R

resolution operator

UV ) a—a U Ji{ET

resolved D%
resolved signal VY VTG
restriction ] [

return value B fE

rounding modes F 50T —
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keyword or phrase

aREE (GRIE)

safety property eI a T 4

sample point B A

scheduling semantics A a—=) T kT 47 A
scope Aa—

scope resolution operator Aa—>7 VY a— g VBT
semaphore <7 F

semi-formal

I T7F—~/b

sensitivity

T LT AT~

sequence

=R

sequence and operator (7 SV)

Uy AR — B m B

sequence declaration

= ABS

sequence expression =l AR

sequence fusion = A
sequence fusion operator T ARG TR
sequence implication operator = U AE EHAE A
sequence intersection 2=l AR GE (TRAET)
sequence or operator ¥ o Am BN A A

sequential assertions

DA/ AVEVE &I - IV

severity level

EINS)

severity task BHRHE AT

sign extension (RN

signal (e

signature VIR TF ¥

signed type FFaft& (% A7)
simulation vialb—varv

simulation time

I alb— g U

simulation time resolution

VIalb—ya SRS E

singular type BRI (2 A )

slave AL—7

sparse array A /X— ABLF

spawn BT B

spawned process EHE 7 m A

spawned process instance EEh et R - A AF R
specification-level gL~

specify

fRES 5, kR %

starting event

BHbGA X b

state sequence coverage

IREERFI N P

state-explosion RABIEIE

static processes BH 7 ot A

static sensitivity BT BT 4
static spawned process FRAYELE) 7 1 2 X
static tasks R 2 A U

stimulus

AT LI aTA

streaming operator

A RV — AEET

string literal

XFHNY T v
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keyword or phrase

aREE (GRIE)

strong operator PR R
strong suffix implication R R
subordinate Boolean expressions g7 —
suffix implication BRTaR

suffix next implication

T A NERTER

suffix sequence

JEE = A

syndrome v REr—A
system function VAT LK
system-level AT A LUL
tag &7

tag set /AN
tag-based /S
tagged 5 7t
tagged union 2Tt E =T
target H—2 b
task 2R
template T L— b

template parameters

FLTL— b RTA—S

temporal

TR T v, R

temporal concatenation

g AT A IEL£2

temporal layer

FTURTIL e LA

temporal property

TYRTIV e TaRT 4

terminating property S = DA A
testbench T A RRUTF
thread AL v K

thread process

ALy R 7rEX

thread process instance

ALy ReT7aBRA AKX LA

throughout (7% SV)

A RIS

time resolution IRF [T AR

time slots FA L Ay b
time unit IRF [ BT

time window K 1 > R
time-annotated model 2A I THNET IV
time-bounded window B Y R D
timed A LK

timed notification A A L REE
time-out A LT TR

top-level module

o EEY 2 —L

top-level object

N AT V=7 B

trace L —2A

trace file fL—ZX 7711
transaction Ko rvay
transaction-level A A= IV a2
transactor KT Wy H

transient behavior KRR
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keyword or phrase

aREE (GRIE)

transition

BB

transport layer

FIUAR=F - LAF

traverse object

NIFN—=R e F T2l b

trigger N

triggering event NI ERD AN
type B 2T

unary delay HATH R JIE

union LR

unpack TN

unpacked array 7 Xy 7 RIRLA

unsigned type

el LAL(Z A )

unsized literal

REEVT 7V

unspawned process

EN L

unspawned process instance

RE#Fh 7ot R - f L AX R

untimed TUoAADLER
update BT

update request BT R

user layer a—H- LAY
user-defined 2 —WER

user-defined conversion

= E A

user-defined type

=PRI (S A7)

variable-precision fixed-point classes

(EEAREE E IR T A

variable-precision fixed-point type

RS N R AL (B A )

vector N7z

verification layer FRAEL A ¥
violation H

virtual interface A BT =2 — A
void return value void RV fH

weak operator SR

weak suffix implication A R

weak suffix implication operator

551 R T A A

weight operator

BT HEF

white-box test

BRUA MRy I AT AL

wild equality operator

U AV R — REmEEF

wild inequality operator

U A v R — RIS T

wildcard UANVKI—F
wildcard operator T A RH— REE T
within (7 SV) = v A

zero extension p=EIN S
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