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Ep—ERERBE (ASIC) igi+5 VHDL &3
(REE)

1. ASIC it mlhs g Rk ik

ALIRAEE 21 e, FSEBGHERASEMELEIE LR - Fitk 1998
X 0. 25 RURE AR EF, B F 1997 FERATL ; Mt 2001 FHESTHIN 0. 18 £
KA A, HRRKRIFSE (1999 F) BPa] el X HE SR g P A 8 KA,
IRUT S B RETE 1000 UL EM ASIC A B ATERE . A NREE AR - fERIK
M- RFERE L. RSN (System Level IC, f§FR SLIC; 5 System—
on—Chip, &R SoC) kit 5 HE EEE B2 INE .«

W 21 a0, MG 5BIERA . LA AR R AE RS0t ELgit. ket
HTER SoC WNR T 5HIEHR L F ™R HER - RGO T H T2 8 715 BBy E
BEF Gz It HEE SR ST E RN . FRAZRG LR B TIEE R TEE B TS B g
SRR BT RIHER TR, AMEEEEASFN . M HA MR
MRESR-F50,. BIREI~SNERS K.

B 21 g, HFLEFAR G kit B9 7 KR A 4 AR FR BRI i 2 5 0 A A -
FORBHT L RE IR E iR T R E R R - TIREE 22 . HA 2400 ASIC P2 i - 30H
(ERATL AR IR T SRRG - R T ERR TR . 70 e E TRt ER

(reuse) . BEALHBE™ ARV, BRI E 18 PHMK —(SHEREE (R
AR, MRS R H g, HIHE BRI R ASIC S H iR . Hok
RERMERTTRESEZHOHEMZITRE, RAEHEIRSNIHES T (57 IP).
Ft, HAEM IPFFEMER - R ITET BN AEE SRR LiZARIE
it (EDA) TEMTIRITAI . BRTFHRE ASIC it WEARE B HA BT FE T
fEMEME TR REBENER. #ET A EPENETEEN . 3 Big R m
ASIC P FhI T #—, GFKD, HRERR . BEuXMRN . aBEEIRiteED. BT
MSEHEAR AT EF R AR, BERN TS - BEANERSER
VHDL/Verilog BE&iHFIA «

II. BEERIES VHDL Y5 ZBIR

MR 1ES (HDL, Hardware Description Language) E4#y% 40 FEWHER. W
ELRSst S A T ASIC B SR i ARSI EMIZE & (0L 2% 77 I - 00 A o R (K i o

.V.



FEALiTiE S TR EH R R EREYIT A S TE S (L - AL NRER, Xt
RITHFTARER - ARAUSEHRINEIESGARAELRE, EiNidExIsEE)
. 80 FE K, WEHRESHNRBAEIAZAIR . £2ERH HETIERRGEL
HAkk . BER, 575 VHDL Fl Verilog iR T X Fp & @#a%s, S5y [EEE R R
REZH LA PRYE -

VHDL B E “ e EE R R IEERHAE S " (VHSIC Hardware Description
Language ) . VHDL ByS5#9R(1 /7552 5 ADA & FHusEMa. FURH T HAtE (k15 5 Ry 3
sefft 5 . 1986 45 3 H, IEEE FIAR5(0 T VHDL fyknefElb 08, ik, RS2 7 HEMTE
VHDL WkruEfl/IME . EEEZEL NI ILIE, #5 Intermetrics F{T AR VHDL

(IEEE-1076) P -&1E - 1987 &4 12 A 1EEE #i{! 1EEE Std1076-1987.

VHDL {E& Ry IEEE WokrdEfs, BREHRASHEBRT TN, ZHRANFRS
/ASIC it R F BEARFRIES - 1995 FHEEREARALE BHAGREF LR (CAD
ARG, ## VHDL & E{E A BRER TR B LB RE S E R -

9T 98 VHDL {ESA9RREE ST, AEIRITN A, IEEE £ ZERGSTHELNE
Mk, X¥ IEEE Std 1076-1987 fRaEdtiT T IEBCMY 3 - EITART 1993 £ 4 AR AEE
ERIER (ANSI) frdE. T [E5 9 Bt IEEE A0 JybruE. B IEEE Std 1076-1993.
AR ARE T L E DR (shared Variable) . 40 (group) . BIRALEEIZ24 (hierarchical
path Name) . &tk (foreign Model ) . B4 (signature) ZHLAPLE], W7 —4&
BHRMBARE. BIT7 87 P EEN A —EE- '

e oh, IEEE fyT7 {23k VHDL @R FER AL T FE(THL# VASG (VHDL Analysis and
Standards Group), Ti&% & BAHITH X VHDL FHrdEREESL TIE, 40 VIDL 424 &
ProE TYE4H (1076.3), ASIC @AFR4E TIEH (1076.4) - 58 EHEM T{EH (1076.6)
F, HELWET 7 —AR%Y] VHDL (9-F4rdE. 40 VHDL MR AYIRAE L ([HiB B A% IEEE 1164

(Std-Logic £1), VITAL (VHDL Initiative Towards ASIC Libraries) % . ;XruE
g {15 AR EDA T RAA] LUyt VHDL T & Fi&itE SRR i, ToEEigHEsh
VHDL S8 IZ IR -

IIl. VHDL {E 5 8% =

VHDL 2 —Fifi 7 FEHEARES, EAZE ST TR, ARt SEl
FERGEMNERE TSNS 8T ERFENEEER A, VEDL B2t T HHRA S
MG 1] . VHDL B S B A S R HOREE HIRIE . THE T BEIR IS % SR
K, HRENSAEEER . BATE, VHL S MiE A iE S am TS
&b -

1. ¥HARKGEDTREROMA, Rt 252 BRESIR ; R aTLL
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SN, AT LURIT AR, E ZEHHRMBLZ -

2. EXFFEER L (bottomup) KRt WEFFBTHM T (top—down) Yt ;
BESTRIELR (L IZIT, Rt SR AR AR I ER -

3. MXFRLSHEE. WXFRIrE, BMXRRSHTRX, thEBREFHK-

4. IFHEWIIEER, thFREER . 0T DUSE At 0L Z A0 e SRR AR AR

5. BEXMFE, MIIFHEXWEIELAE, NZRBEEXAEPELE ; VHIL §
SARANES, Wit eMF.

6. LFITRESRNMBES. B TRITEHSARR, T RhEER—H %

T R TR T ZEZER T MG EMT S E T SRR R SRR
HfE T it A E -

8. VHDL iZEEZRIRBIRML 7 IANTiF LIRS 2 RS (5 B AL

9. VHDL if MM & iAo B R IR A B RIS E, ST EREfRD
PEHIRFNRHROR, AUEFEER, mENEALERGE T BEEER.

IV.VHDL EE 54 &S

BT VHDL EPRHERIREAFRATE S B ERR L8RS R er & RG#8 LA VHDL
PERIITHIA - {72 VIDL 5 E A R 2 TRIUMIEE &1 HEEMEERAG MR
PLEITCEE B R LEEHITSR A « B VIDL SR8 AR5, EARFIL VIDL WalEEF
8 . [Efx b} VHDL A[42 & FRFLIET TIF SR, BB T —LHENWER, E
HEERG I . NTREF LGS REHFE, [EEE ERRETF VIDL ol4i4
SRPREMNTE. HHEE THEKREAMNER, BaEANTEBINRHFRA L IEEE
1076.6/D2. 0,

V.VHDL B RR#ESH

1. BHEHBTNER—r4. ES5i#E

PFEERY “RAIFTHE” BORHS - VHDL Hh, STAFRSER SEEMHAR ML SIFMR . Hrhst
ARERTTIF SRR SRR O, HIRE RS2 ST R FRREA - STIAMITHBERE LTERR es
AR T, M MLE TR A/l 2 B R . — N EEAFEE S XA
MugkAatk . BIATFILUT 0 - 4560 - BUBRR &R A NB SRR TR . THNE
TE{H VHDL i ¥ (SRR 15 5 HOVENE . DR TR & A RIRIHES .

VHDL chEfE 58L& R M T PIERMMmE . TREITE . SR HiBEHNE
B o VHDL Hpfy (s SHPIRZ AT 515 SR HBRNETT, MR FRA& B THS
ARRHBIXR .
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VHDL rhiy R 5 B HLER T A HOHEIR . B — AR TIMFiEmH, 2 VHDL it thaftfT
HRER IR AR BT . R TH#RAHITEH AR, EITE VHDL hi| A delta JEREEE
F T 2oREt 8] L TE55 /IR, 2 VHDL AaE UL iR @] 55 LRI <8 - — MR ZIE
FEET delta iER, FTAMRHAIRERERSET, ER—FZIME— delta EBRA L
B - I ERN BT ERE A EREE delta IR R LN, FETUHE—-MEL
I ZIE RIS AIFE IR, Bk VHDL 93 S RARMBES: « it R AR 2K
RIG— delta ZERREGE, XFEOTFRCARME. LHESHTRFRETER .- §
o FE SREE

S1 <= A;

&5 S1 A A BIALEERFRNES A WE, MELRET delta BRZG, S1F
EFTAES ARE - delta FERER P HMI BB LTI . i TEELEES
WA EE R TE— MMRILE AN AT RS S « AR A 2RSS IR S
DRI 5 | HER AR B & SRR AN AL B2 delta FEARADEE .

Wi, 8& LR ESBRIEEOWER RS EREBE RN ANRE—
delta fEiR (BI—BRIRITEMTEL) BUF, BUEMEIR 2 K KRHK .

ERIERE 5 AR R # R X AITE T HREE R R 2 5 R TIORT BIRE o 552
WSEERUE=7H: —RHEESE, HREMERS. BRESFHHA . X&E
HHEHLY, ABERRWER . HREREEN R EEE, FriEHE e % 43 3
— delta JERIZ| . FRIEEER. NEIEAERE] L ETHEAIN 2R G —1 delta JER
B2 (B —REARIRE IR ), BIMRTERSG — 1 delta WAl 5 £ M MIEIE R,
X RS B AT A R Y

2. BHIER. BHERSHE

VHDL’87 frd e S MM ISR RE AR R« EHIEEMRMER . Hg
HUER MR T AW G RS, BT SE MR s (5 3% TCUBRRabsE, 3%
LRI R ERTIER - MRHSERER, TR/ TP E R AR B IEeR - X Rh
FERIEAAELT TR BR AR, RAK RO SLRE /N F T X S R R IR s/ T4
SERIBKEE . WIRBERRIE - 0 7 68 T AR B MK EERR . VHDL 93 5| A BI{E (reject)
HIRE & -

3. U AR

VHDL §y RMUMAEITEM NI, &5 VHDL BT8R R R I R 1
B VHDL S35t it 408, TSI MR & F 00 IRt 34T 5808 - 200, RIAiRT
H = AR SRR —— W SRR D S E-— S RUE Rl Th Ay
R s SUARR D —— AR AR R, RS (E SRS F
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A GBS IEE R MLGRE . B5 ERESHNE. RESHE TR
MR HETHINFREA RéEETIRIDNSEH . RErHEM e oTtrED .
FRTCI Z R LR LU R G £ 1 /ME - Ria, &t/ METT L HAT
HXFICAETT IR, NP TREIE. WRIERE. B2 RGNRITE
- BAREFIOLHEASE BRI, WM TIERBEIE &R R IR R KRR
FRihHENR SRR -

HW, VDL ZFrLIRR A fRIE S REEN — A 2R N EEEMUIT EREH
&M XARE THREEESIRA LTRSS, REMEFRIHESHA B &R . VHDL
FRGERREALIT UNIX RIERGDAERE. SR . BBRBSIH . HREES
VHDL By AL AT ATHL L 21T, RBER KR TR, R AR U R ST A
TTEZ—-

4. RERHRRBERIER

VHDL HHATERE S RAR - Bk . FEFMEME - DHRRE, BEEENH
SEREYE o VHDL BOZ5#aRhR 77 FIT iR A BV & &R Rk 2z Rt E . g
—E(- BAl BRI S BRI T R TR TR B 1 At
FEM B TS T ET REMAR Top-Down &it778E, LLRERK M LR TR TS
W78 - BT IRIPAUE H 2508 K, it E R E 2R, S5t A REREN
%, SRR HEREAMBE R TER . HItE&EigitBw, TEFHmL. 2T
Brraoiit R - Bl EirN KBEMIGTEREHEIER . BE, ERENHRE
OO EITHIHARBL R, AT RS SRR S TRES . eSS
T RERRERGATE. BRBKMRITER . Hit, BTHEELRRILT. #
FTELNZR LAV, VHDL SRS T SE R & B, T &N BRIt Rt
ROAEAL RENZITEE, i FH S E . BEs e R — .

VI. VHDL B E SR &EF S8 R4 Talent

DI RERTES (VHDL/Verilog) WERERE ML LB EWILT (HLD) HEEIEH
&) EDA M9 - BT HLD BRI £ MR R S4U8. SRR R R SRR
BEBON . QUREAF AR S TS A S5R1% - ISR 524 (T4 - RIL. Bi8%)
S5TZ8E%, WIER LA DBULR EDA A FI%RE T HLD gol0 78, B e
K7y EDA T B W #R4HE 8t o 9 T $TREESMOEE R ZEWT . i B I 37 AR P AN 75 2
WEDA TR, AENAEREEZIT RS, LB TR ASICIHART “/\H” fHHE
BHTT VHDL EEREGANWR, TR T RAA VIDL AR5 a RiESRENAS
HLS/BIT. F7E “ LT BARIFRR T MR SERL VR, FRGIRr SR % FHER RS
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Bt ARG (564 Talent ).

Talent #9745 B Ar2 FIFIREA-IRIE S VIDL T IHF RGUIRIT RIS RIRIT AThEE
R, A FRIHER B DB AREROIRTTEM, A SEIih R R A
Bk . HESERETE4ERMES. UREEEIE0, NERRETHERBETR
Tigit - HEERERRE VHDL 4R - 4% - RHWIE, RitANLGa S5 TZmN,
BHEBERE . HRAEMEME 0.1 Fir. MEHRTTLIE, Talent a[ 9 J3ikitH
A~ RIPGRE BT RAE = K885 - Hiitd2an s .

1. FB VHDOL 3 it fToh sEFN LT 1A

j#id Talent ZGEHR VHDL BREGRAR AR ] LT BT IR MR R ARG 8], Tt
T VHDL & 5 W0y A IR Bt T SRRFF B B0 - SRR AR 2 VHDL [ iE ik as gl =t
HAFIhEE  AUERFTIRIHEIAN RARYE Talent REIFTIIIEGI & T8, EALGH
AERE R AR RN R MR T .

2. ¥ VHDL @it R it {T4R %

Talent iRy VHDL 431%383CFF VHDLB7/93 &8, LUEESTHEABL, RBUEEK
H#S . HIRF (BRFGRFE) . —RKABESR, FREEFRIFVEME.

3. BdESHER S T E XX RTL &M

6 N AR & SRR A AR, B Bsh Al RS R BUE B E AR
HERMENREZEER EEEREROEHE RN FEERE MHGPBREE R
RIZHBHEE - HRRIERGE FRAATRERGEAES. BEIMRGHOZL

4. BT ZRHE ST EXXMESERFERASTEAXMRITEH

SFESRIRTL MRS LZTK, 4 ASIC & f LGRS ARk e B AR L2, @i
LRGP A LSRG L Z) BT IANIR B . Talent TZBRETT RGN
T %% RTL BRETERNE, BP RTL TETXAIRGT S TZHXHOMRET, FREUT ARH S
TZmEt778: . Hilild TZHEY. Talent RE DKM S JIMIUG T wIERGEF LR
WIERES . FHARSERRIIESRA, (& UTAES M Cl s E -

5. ERITRISAMER B VHOL #RG#H 1T ARG

Talent AR VHDL /B & HE5 3% (Vsim/Talent) 4 1H <7+ VHDL87 ] VHDLO3, Fig
7 BmARNAIRTHRE . EARFIRC O R ABHRSREE, X TR R RAR TR
Bk B ORBAEREL, RE RN TTHEZ RN EERZEXR, FETMERE
# - RIEVRIRAS, #TRIREN. FREBRMSITES. FaitEnEgm.
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6. FAZBEEDERTRENMNRGITHER

BPHRESHNERTAREERIZHRGNER D TEHERSEE, FEMRITX
RYRTE - HRETE, fREWR. ERYEHE, & FANEESIME HFEARIFHHA
P R BRI ~ IREDESE BRI SBETIEE -

VHDLEE #K#188 |
(Vsim / Talent)

VHDLE® VHDL
= 0 4 58 Nt
1 1
HEWREH R
(AT H B RTL#3#
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ik i
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S
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VI. VHDL 1&E 100 flHYiZER 5 X H YR E B4r

S5H AL VHDL Jo%i A EDA & —*¢, Talent HEMZit AL ST ERBERME
(TH) EVIDLiEE . NHZASKZHEASIC BT EXBEENFIEE, EiHELNHH
25548 VHDL iE 5 . M /FREWSIZ A VHDL iE & X FF i1t HY ASIC FEREAT NThAESEE MY
A . VIDL ESHER A, BEME+2ER . SRRE, —MEEERAIGESG L
1 F iR — A — 7 SRR ASIC R R, BRBE— I NSRRGSR - F3l
X EEAER K EAE YT EE R, EPUEIRNGE R iR — M E MR
SRHERIFFE - A BHRES R hgE X — 2. HiEFERM— VDL B %I %EN
#1z .

A BIEEH 100 MR £ 5H7E Talent R E@d GiFHEL P LEEHY AT
VAR RN Talent REL. XELFE ABA 04 %

BARPBPHBHTRSA/ASIC Py RS T, Wn (B) &3 T (BR) 38 -
LLECAR - IERREE - FEHRYF (F 1-8 f) . @i whixX et T AR AT HhRERR . [EEA
VHDL i& S 1%t SEfhiiiel « LEMAHLR . H 2R B SIS &Mt . MFEq . BE5E
5 (IR - ER U R EZ% VHDL (B HWERB SR . BMER 2B RRIE
SN REASEBRTFRINHES (WCIESHADAET) WEARMIA. thr]fFBhixik
ME W £ ESE VIDLIES .

HRRRR —HFIS R R T e VIDL B S0 — el R EE 8 B2 .
FrA R X — e HEPE R AN E L e R E A E T M@ 5B 2B T 7 kg - BlinEL
BEY . RYRCESEEE (5 9~18 ), B ESIREG (F 20~23 ), R -
DHHES 5B (3B 24-29 ). #fE (58 30~33 ), LB (58 40, 41, 46 ) LK
HER AT (58 48~51 f§) S #8E HE S5 3% T FIRE TR A B AT 18 .

B f Fr i fh Re BEEL B ST RRBRRON A . BN S FHShBERIEF 77, 1T EE8 (56 52~56 7)),
Fas (8 57-59 @), EAITHESER (5 60~63 ) LBERIREESIL (5 64 # 65
) FFE o X FNEE A — SR AT £ b PR AR R SR AR BRI S M T

RIE% RS —F STHE CA2EE] . 2N DSP (2 66 F1 67 ), BHLIEAIZIT 24451

(5% 68~77~ 90~93 f5i), PH{fHSEEERR A Am2901 F1 Am2910 (58 78~89 i) LA K ifik
EREERIRY RISC HL (58 94~100 f5) o X Eb26 B s RIMEFISC AT o BATHY VHDL Hik i
K, EREHHAENE A EEFRRTIINHERFEMEREWG . BERSHERY
VHDL 5k o F2iE X sLiiR, JEREFIT /A VHDL #17 ASIC "1t T1F .

Bt [ iy 100 BINAE—NR, MEG HE —Flif S WERBESRNE, T atieE R
BESMFESENER - T HREERHEIESTEM VIDL BS0AIE, MR 145 o
VHDL i& = ¥ FAAER R SRR &

« X *



TR U Talent REHIS IRIKTUTRALE - 100 BURHA AL i) &
EHXCM, UK Talent R VDL SIS (£IMWA), BE TEMEN R
Vsin/Talent (ARG, BIRHL L EROEIT MM, (LR A REE X1
ke

QA IR BT, FRERHE . SIS TR ERIRE/
Mt . ERERISUR . ORIRML . B . BRARBE. XLOW . RIEE . MK ERR .
FE - EA W KOHF 13 QR TR L T A A BRI, i
710 e BRSNS ESE T AR, RN 30 BIRH R [ #—
W . BN BRI - BRI FA TR T KERFNFH .

ABNFHRIEE NS FNFRTIF L TIRE . 0TI R BB EIER
A R HEECATE R T RATIE - ERE SR ST E UK
EREEHEHERERTE LS . LAERNE . BTSRRI %
KR BALI L - SRR TSR RGNS KR REORIIXAR - 5
SRWE), (FETELEHLIRAOHE.

BT RATE TAFRBAASUKT, B airmEis . RaREsL. Rymar
KR EHPHELE

X B Ak

1999 £ 9 H 9 H
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g [ X L LSOO ®OIE (77)
21 FEBRTE A oo ettt e AP0AE (79)
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28 23 {5
5 24 f
225 {5
% 26 {51
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29
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& 47
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% 49 {7
% 50 47
£ 51 41
& 52 47
% 53 i
5§ 54 {51
B 5541
5 56 {71
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T S T B e e w® OB (81)
T B oot eeees s e n et IRt (83)
INHEE G PRI oot B (87)
B IR FHTE oo e e st e b e s r s e (92)
B TRANSACTION FITHHE S oo BRZRBE (96)
BUEH BB EVENT, STABLE ....oooiieieereteerrarseensenns FRZREE (101)
TR B BBIEBIMIR cvoeove e vmas s XIF0HE (104)
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P R AT ZETEZR oo et JIORE (174)
BT AE T EIER <ot = OB (185)
M SRR e e BRZREE (189)
VHDL i generic SREERIER oo, FAER (191)
TERIATCEBIREEL oot E1Eg (196)
R DR OL - L RSO B OB (201)
delta FEIRBIER oot eee s bee s B (206)
EPEIE IR A3 HT oo e R (210)
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1. BRRFI(ERHE

At 3t — A~ SRR N ¥A 01T VHDL 8 SHURLA, LLERARMI B AR HH — 1
EEE L . BTSRRI BN, EHERGFURERME L 1R .

inl ==
in2 e==p

cntl‘—,

B 1.1 FERE ORI

adder —==> pout

IMESHA N AR inl i in2, — it 1 pout, JAF —MEHIR D cntl,
Horpv At L1 R0 o DB R BN a8, 12800 DA R BN RAL, ®EH 07, HF
Fyoerre HEHIRD entl Dy <17 BY. SPRUASK TRRAMOIm B TINEERE. SRR
HEITHEATHRAE .

2. MR VHDL BERRAERIEEDN
APlRgiR 5B %R —LBEANEN, ToRE. IIERINT .
(1) FEHE O xR RHER

entity adder is
port ( inl bit_vector:
in2 bit_vector;
cntl: bit;
pout : out bit vector);
end adder;
architecture func of adder is
begin
process (cntl)
begin
if (entl=" 1’ ) then pout <= inl+in2;
ond if; ‘
end process;
end func;



