E B FEBRBREBEHME ST

Tl

S AT
T
E ] ]
i 1|
L 1]
e
L 1
e
b

Circuit Desigiie ™ (e Volnei A. Pedroni &
P ETET FiF
A\
= TFIY & sEAL

PUBLISHING HOUSE OF ELECTRONICS INDUSTRY http://www.phei.com.cn




ESEFSRBIEHEH R

VHDL £ B iiTH iz

Circuit Design with VHDL

[ 2% | Volnei A. Pedroni %

P EEU FiF

FFIH 4 Ak AL
Publishing House of Electronics Industry
Jt=X - BEUING



deeivadg SEXCP

B M VHDL1E 1987 480 IEEE ARAEZ JG , BEPRHAE LB RIER T | D7, SR 5 T TR ASR K Zh RE M 48
ZRTREA TR ERHIBOT . AR R EADIEAL RIS, B SETEAIN48 VADLIE S M5 SR | 2
ATEIEL A VHDL AR M4 5 J5vk; SAJ5 43 VHDL HL B SR ICPE M S5 M AN F T s, DA SAnepHe T 1503
AZIBA R A O RITESY, DETHTARR2E | A= MEM; K504 PLD I FPGA i & )
st EW RETREEIT AT . ABENBESANAS EAMEZ AL, Gl AERIE ) |
FriwRiE ] BRI 5 B BT B MESF S i, (I A S i W R X S BN A . AT
BHRGTEER, ST REFERBOTSCBIR BRI | MCEARE . B TR R HA R, MK VHDL
TR S AR B TR BB A P A S 7E—iR

ABIEGIEAE TR i T TR RARR L A AR AR AR BObf G , TR Arf -t T LA DA T 44 R a2 4 4
BT & B 55 I

© 2004 Massachusetts Institute of Technology.

All rights reserved. No part of this book may be reproduced in any form by any electronic or mechanical means (including
photocopying, recording, or information storage and retrieval) without permission in writing from the publisher.

Chinese Simplified language edition published by Publishing House of Electronics Industry, Copyright © 2013.

A ORI S A HRRALH MIT Press £ 7 # F Dol th AL, REFAT, AELMERT T R R Sb #4151
RSy

AR SEFEIES  EF: 01-2005-1225

EEER&E (CIP) iR

VHDL 7 it #8 / (BPE) ffEZ 8 (Pedroni, V. A.) F; FFFIEEE
Jbmt: BF Tk AREE, 2013.1

HSh T 5B EHE R

H4 L Circuit Design with VHDL

ISBN 978-7-121-18672-1

[.Ve T.Of- @F M. DVHDLIES - BFRIT - BE¥R - # Q¥ FaE - gt -
B2k b 1V. ©TP301.2 @ TN79

rf A 4 CIP BdiE#% 7 (2012) 55238134 5

KXgE:
FEHRE: § K
Bl R IR DR AT PR A F
s 3T, =TT EN RIS A R A
MR AT: BTk it

IEFEAEIER T M 173 (558 W% : 100036
A 787 x 980 1/16 Efgk. 1875  FH 441 TF
Bl K. 2013451 A% L IKENHI
&£ #r: 350070

EOXE

FUBR W SE o, F 0l R £ PR B A SR I, 3 1 W S A3 I VA4, 5 1S 5Bk, T S AL RATIR R o BKAR SR
W35 (010) 88254888,

FEARVFH RER4E zlts@phei.com.cn, FIREANZEERIE KHFFZE dbgq@phei.com.cn,

RS #4&: (010 ) 88258888,



B

200147 F 18], BTl Rt i) 950 () s 0 2% e e T LA {5 48U T 9 2 0, e |
FESNER RIRL, 5 2[R HRRAL SR 3208 ], RSO0, X FeEEE L | Xt
o A BB (5 A R B TAERIRA AL

FMERERRBAERN EREANRTZ — 55 | MR GFREM, BRE TR T — T
2, EEMRRBURE —MRFTFRHIEAE . 20 4D 40 45 MIT Mg S5 5% IR —& 28 A
A, MR T AR R XT E B BORIMESI R, AR — MR RIB

KRETFE T B ER—EIFFER, 2022 80, TEFBZEHM WHERZHTFT,
LETREREILAMERHEERNER, 55 | MR T —KME; REBEGERYE AR S
MIRE, MRS T REMIT XS E A, LB BRI B TR TR RIE R 4K,
WEE B BEERBIR ARIBAEOR GBS, A A AR T ECBBRIR | 5, MELAE NS i 22
R, FRARAL R T2 AN FEOR R AR . ATRAYER: HB A S04SR, An&E Lol ER—4
WAL R (R0 DRI, B T HREE R AL B A& RSB AAT & ZOR AL 41, 5
HERIH AR — S ESMUF T Sl E b, JUHRA R T | SO, REA L.

—EEZR, BT kR A TR E TR MATGE T—A “ESNE T Sl EEM R
THH, ®Ik T EA LRSS T 05TH K LAE, Wk T 230RMEFEM MSH HRTEM TR,
PR T 100 RFERREA LS, MR d 20 REALE HKAEMANHARZ S s, AL T 40250, WA
FE, BETHEERSNA, F55R%. HFESLE, a1 BERE. Wl SMNE
T, BERIYEREE T L ARERMBI A e B, WAl XTI A RS EM L. 1o,
XA, A RBIFEA T, BA A BRI AR, DB HTOE BERR . A
B 05 | FHEFI S RN o A £ 280 UM A R — € AR

TEX ., WIEERHS I TR AR . T I SSIEE . AR RS %
MR FNARNTT | HEMB ARFEEST | AABRE A SRR OB, s AL T E#EE TR
I IR AR ) R SR

W R E L BT K R FRL A BOR BRI D, X R A3 AR AT H T i ZER A
B, A, IR, ZABGT T | BEE SN B LAE, —E IR R TR E PR EMAEARLE AR,
BRE I BARE . EARM:, hEEM AT, BEIRARL, BT A% 5B EE N S
HOFMCE TR, 50 B T— B0 A BN RRIH R R, A H 35 | 2 — Lo St A IEfE A R b
RSB S4B E N RSB ARRCE , ZHE B R SR AR AR B L
AT A XM AR B DRESR, AR ENRBESAENRE L, RIE—EREM.

BJa, B BN F 5@ EHE RS 5H BRI, 3 E 5l (S A S Tl
KRR . B F B EE GBI L BAR A R 24 | R B PR AT, 4R R LA

I, DIMEFRRRA IR,
}Mﬁ

HE TR EeRFEHIR
“ESME T HEFHM RS HRER S T



H AR Wt BA

FEA 2L LR, FEFE A= FEH 7 RN T & R#EE, HERERZ
TR Z —, B, SHA EHAMGEE VAR ERML, REESARIFL . #EF
YIS T7 TAREAFER BRI ZE0E . R EMA WTO G 4K, Tk E1E B 7= ik #& E 435 45t
F IR PR o

ERREGE B bR kL, RITRA R FE KB FREEHERNEET 1, HhE
5 EESMET BT SE R E SR Ll BREMAERNT TN EEE £, 752000 4%
2001 4F (8], FALSe/E MR E 4 HIRA RIS IR T 40 RFHEM, BT —& “EIMTEEE
AR, 2 E SR LB T2 3] TG, B8] T RSN KBTS R
TAFERIFESEE.

Sl AR — L EAMET B T SR Eb, SRR 5 | B SRR, HH B
FHEE S IR BA EPREF e BN, b A B T3 E E N 7E i 7 s fF #eE TR
EIR MR EPR AR ARIEENFEE IR BER OT “+ 1 HEESFHEH
PR S BCERE I ) R RS LA B R S Be R I T ] S Wi £ R L, FRATTRE 5 13k “EAhe
SilEHA RS, HEEITR T REMES T ks HE a0 E M T 58 E 80 Kok A BFrE 4
HARE, HAREEEM L G —F, EMNEE N ERrmaiEamEe 5. F55R%. 8
FIRTA ., BT B E RS B S M, HPRAAR L IREEM , AR R
B, LIENIAFBER  AFF AR R ITA X ZO B 7K, T RITAE T B B s A B4l
B FATERS E MR —i&, RRSEHE —LEHA A3 SR YORL, A BGREUT IR LT .

Besh, “E SN TS EAM RSN K95 R AR 7 HE R F R R R SR
iy, Hpayins | itEm Ll “AHEHRFERE T EEMES TRRRIVHERRER L
AIH %, HRBIBE M FEE AR, A 7 HE TS SHE A —EIMIBEERE
SEARRINHFRA" .

AR ZR SN AR BE TR, BATEIE TR JEatRY: . JEaUERR R . B HRE
R RERSF PIRASE AR KRR LR TR | TR Il /R
B Tl Ko | PO P S0 K455 35 40 R AL BER AV S T30S 5806 O BIE R AL AR P B8R AE
E N T S E LSS E A B A R, BA EERHEER, TR R RA ERIET
A B BRI L L EAR T A A SRR . FRATHE O A T 8 TAES STk RN RO 1 SR
o WAk, X FgiE R, RATEE] T2t O X FMESUR B AR, RAIT#EL S5
L . NM_ETEEREF ST, B—#7 TEIT; R, JATSHAL, HERR . ENRIBTE#IT T
FEREER

Sla, BATRKBE—LMIRFES SAABITHNETIRR, SH5|HELZHEIMEE B FES
45, A EE T 5@ [FEM AR R KM% . h TRATENAAE F 5EFEHER AR
FFFE—SNR BRI, TR, B . HRRSF 0 A AR il iF 2 Bkt Ty, BidT
AR A $ LI B i

HL Tl A



b hRZE

* fE Rt F HE TR L. BRI

RS &R JEEHRH K2R K . HiZ . AR

BTE BSHEGEHERK, PEBR %45+, BIHELK
HEEEF ST S S

MRE R BHERFEE .. AT, BT TRRREFE. @5 5Bk
HEHEFEERES TRE R WHFRINEREERR

ian Jemiksssz, BEASI, B TF¥REL
HERBEFERESHAFRHFEFER LSRR

#E(E PELH TR K88 . A FIh
FEEF¥SE | [EEE2+

TR R REHFE, HEAERN, BahEEERESLRE FT

fkiE R KRERFRIREK , #8z., B4 S0
HEWEFERRESTRERUHFRINEREERR

Bk F RSB R EER . AT
HEHLSEBBARERGK . 5 EREB R

SR AR JEEME MR K. AT, B EE TRERBEK
HEMWEFEERE SRR G B REMIRE A RN R REER

HEE R RERIR K . . A SR
HEREFEESHRFAREFERSRASER

FtttAE PGB KRR . #F. A, B F5EE TR¥mERK
HEPEFEERES TRELGIWHFR N EREERR

AR TR R . WA S, (5 515 B TR K
HENHEFEEAFSHAFEEIMRBRH AT EREERR

EER EWAE KA . WS, BT EE SRR TR bR B K
HEMBE A ERE SRR T E R SRR

AR UL Jeathpe K2R . (P EBRE S RCEIR (S0 )) TS AT

Bty JEHRER R EF T BERIBe e . A AR

pU HENE G AR B

AR R Ll g S E A

FEY IR R AT G ' e S B B ST T AT
HE T TE BRI SR ARG BRI A S E R A FIER

skeRIK WA RIE TV R F#% . WHAESIR . B 5 BRI bR K

F(ER PO ACIE K232 . WA S0, BN S (s TRRERE R 1<

A
=

bl

~

B
\Sn

=



F & F

A45/ZH Volnei A. Pedroni (#2443 ) —APHAK A VHDL i 5 #7507 B BRI EH .
BAZ B F T RAE A RIE, ALSUTZBHT T8I, SR EIE7EE D 246E 05 AL B
TG B SRR A AT B A

HATEA DA —L& VHDL 55 HHAEM , (Bt K ZSH08 2 14+ F VHDL 53
A5, HItHNABEREMEB. EREMEFZEAERS, RIMNEFEZREIZBEN
AWM. BIBERERE FEERS HRTEAA B HRAE L BES S AR, BRI
o, ABREWRHEE S MR F R BT RAE S E T KEH AN PSR YIS &RK, Wi
HiE % RS E R Z A B T A B, A B REERENERE TRANEITHEY
HEh T WE RS ORI AT B O N 88 . A RRELAE . B . AR K
MMy %E— RN EARET LA R, HiEBRGE7E2 > VHDL &5 M b 2R AT
A BRSO A AR AR TS, REAE 4R ) BB AU i B A AR 2248 VHDL 1 5 B
Fiko

EARBHEFRIED, BREETRFEE TREEENER, ZEMERSINE | EF
63, 7 ERE 12 FLIRMRIT T OIS RNE, FrRERT 2R SCHAT TREE, HRYE
E AR S, EEEERE, XTRFHAEET T RE, X —SESH#H T T HEMF M
YL, MRS ERASER . FERFNEEIHBEH SR HFR T2 BHAEEY, £
BT RKEMBEREL.

KFadfal ElFEE K, FXPMERAHEIRZA, BUFREMITRE.



BRI

EHHEBRTMRF BRI EATRSHR, HHBEtHa AN T VHDLES
HRAR, EATELSMH VHDL USRS k. X—r EZaMEUTED.

o fUBSGEH: PR, SCRMMER (52 8)
o HERA (F3FE)

o BHBMEMAERME (5 45)

o JERMRTEMMHA LG (F5%F)

o JFFRTE A FARS (56 6 &)

o M. 5. ERMER (F7%F)

o ARRRBHLAIBIT (58 &)

o TRIELELERBOIHEFI T (BB 9 &)

RGO EENR T VHDL TR SR %, RIS A
AR B CHELNETES, UETHTABNLE, HENEM. X—FoEZaBUT
SR

o WHEMITH (F10F)
o REALRE (F11E)
o RGRITEBISHT (F12F)

EHrE
ABAA L TR

o FIRIMIESNA T 5 VHDL 155 &8 HX M BT A REAFE .

o ERMNELMAREHE, NFLHEY. 2B ENFEA LU HEBEEITHRER
W AN AT Sy . BRI, 8 1 BEES 4 ENA T VHDL & MEARIELA
Wi BS5EEHE 9EMTT VHDLIEFHIHENE ., MFAH. FS5%R. RENEAN
7, HAEH T KRENBRITES, FERERBGTED, 5 10 EEH 12 ENRENAZEITE
THE. T, REFER, Foh TIFEZRERBEBOTHIBIT

o REFXBKEFENNERANT—F, Flun, Himdinm . Wb, BiEad

.7-



Fos B EAT AR MR S B
o HEI¥ LA VHDL 5 PEAAEZN T HFHBIRITHEARS, MATRFHRERITH
$EE T VHDL /- AERE R, APREFts A4k, Bl KREFHE BT
¥ VHDL &S .
e JyTHs VHDL if 5 MECF RIS REF S SRR, KHRATUTIE:

>R T KBRS (AR E);

> T SE B A T2 e B AT T R R

> Xt B L S T A B B R A AT T B

>t (Al R A R R T 4 T PRI TR

> A T SEBIER R AT 45 A . PITERSCIRAY (BT LAGE A v] SR B i a8 (4 SC 30 );

SR T ESER, HXHMESRHT T LB AN,

>HJE, SRR NAT BT ERA T RS AL AR T R TRMFEA.

AR ERMER
AASAT DA T TR SIHURL S % IR R i LA T IR 241

e VHDL &S

o FFHEIEITANML

o gL AR

o HFH T (ERFEMRRRE)

SN, AFUE A HE R Al PSS VEDL Sl AT SR 48 2% (DL FITF £ 1 S5 8061 -
BUA

HAEMAAABRE TERERLMENA AERBE . Ricardo P. Jasinski 1 Bruno U.
Pedroni ¥F%] A4, 7EubirHIZRzAEE .



E1E

1.1
1.2
1.3
14
1.5

28

2.1
2.2
2.3
24
25
2.6

®3E

3.1
3.2
33
34
35
3.6
3.7
3.8
3.9

H =

8o B BRIt

5| _E_ .............................................................................................................................................. 2
;Q:J: W HDDL c+eeeeeeerannnnestetemiimuiuiietietiiiiiiiit ettt ettt s ettt e st be s e s e s e st s tstatssnasanenannsasnannnns 2
&T’I‘ﬁﬁ ........................................................................................................................................ 2
EDA IE_ ....................................................................................................................................... 3
M VHDL ,{tﬁg@] Eﬁ,ﬂﬁ%%’ﬂﬁ ....................................................................................................... 4
TSI voveeerenenreneet e 6

VHDL {—Eﬁggg*ﬂ .......................................................................................................................... 9
VHDL ﬁﬁ%%ﬂiij_c .................................................................................................................... 9
Jﬁ%ﬁﬁ .......................................................................................................................................... 10
iﬁg .............................................................................................................................................. 11
Wﬁﬁg .......................................................................................................................................... 12
ﬁuiﬂé}_"{ .............................................................................................................................................. 13
2@ .............................................................................................................................................. 16

ﬁ*&gsg! .................................................................................................................................... 19
TR B BRI o moncnensmesscasomsorsasnasisscns s oo o s e A A 5 S P 19
Fﬂp%x%ﬁ%%}gﬂ .................................................................................................................. 22
-?;’352 .......................................................................................................................................... 23
ﬁéﬁ .............................................................................................................................................. 24
% ﬂﬁﬁﬂ ...................................................................................................................................... 26
iai;ggg ...................................................................................................................................... 27
ﬁﬁ%ﬁﬂ%ﬁ%ﬁ .................................................................................................................. 28
€ BT R 29
SN et 30
1’5;]@ .............................................................................................................................................. 31
EJIE&"T ............................................................................................................................................... 35



SAE AR W A PRI ceorersrsessonomsmssenesnessmmmssinse sscnsssss vasss s 0 avi3o A o355 renmas amcs s mmanmrmmmsemennsns 37

4.1 éﬁ%‘é{/ﬁﬁ .................................................................................................................................. 37
4.2 ﬁ:ﬁ e et ettt e et e e eeaesaeaeaaaeaaaa e e a s s b b aabaaraanes 40
43 H Fn Q % SLE'P}E .......................................................................................................................... 42
4.4 %‘Mlﬁﬁ#@ .................................................................................................................................. 43
4.5 iﬁﬁﬁ)ﬁ‘ﬁtﬁ%‘/ﬂ .............................................................................................................................. 43
4.6 ﬁﬂ»ﬁ;@] ...................................................................................................................................... 44
4.7 /J\% .............................................................................................................................................. 48
S OO 49
2 ST = T = o o o T OO PN 51
5.0 FERPITRIUTFHET -oeeeeerrermremrmeemme s 51
52 ﬁ ﬁﬁfé%:ﬁ%’ﬁfﬁ .......................................................................................................................... 53
53 WHEN l‘%/ﬂ_,] ................................................................................................................................. 54
5.4 GENERATE i%’n‘,] ......................................................................................................................... 63
55 ijug./ﬁj .......................................................................................................................................... 65
B TS 1 TP P P RPN 68
gg 6 E J||ﬁr¥“{t§g .................................................................................................................................... 72
6.1 JEE .............................................................................................................................................. 72
6.2 {%‘%ﬂ]ﬁ% .................................................................................................................................. 74
63 IF igfp] .......................................................................................................................................... 74
6.4 WAIT i%’ﬂ ................................................................................................................................... 78
6.5 CASE i«%fﬂ_,] ................................................................................................................................... 80
6.6 LOOP i.‘g./ﬁj ................................................................................................................................... 84
6.7 CASE 1%/,5“%1] IF —I?E}/ﬁjﬂ’ﬂ l:[ﬁBE ..................................................................................................... 91
6.8 CASE 1%‘./,;‘]1:1] WHEN 11&/5][34‘] FEABS ceveenernenente et 91
6.9 [ﬁjﬂ;ﬂﬂ-? i o B@H‘J’%‘Pl‘lﬂﬂ@. ...................................................................................................... 92
6.10 ﬁﬁﬁj]ﬁ?{-ﬁ@ﬁﬂ—gﬂéﬁﬁ H, % .............................................................................................. 96
6. 11 T eeneeenne et 98
%’ 7 E g%*ug% .............................................................................................................................. 103
7.1 r‘%‘*% ............................................................................................................................................ 103
732 f—é‘.lg_ ............................................................................................................................................ 103
7.3 /SCE-E: ............................................................................................................................................ 105

'10.



T4 [EEFVEEBBYHLER «oeererersrsessisissistnisiisissisistssistsssstssstss st st sssssstessssssssssssssassssessssesesses 106
75 %ﬁ%&&@ﬁ% ............................................................................................................................ 112
7.6 2@ ............................................................................................................................................ 121
% 8 ﬁ ﬁﬁfx*ﬂ ...................................................................................................................................... 128
8.1 gl—‘ﬁ‘ ............................................................................................................................................ 128
8.2 «&H—j)‘(u;g#l ................................................................................................................................ 129
8.3 &ﬂ—))‘(u;g#z ................................................................................................................................ 136
8.4 ﬁ%m%ﬁgm*ﬁ . :ﬁ%‘]%ﬁ%ﬁ?’mﬁﬁﬂ ............................................................................ 149
8.5 2;&7 ............................................................................................................................................ 150
g 9 E &&H@.ﬂ%&ﬁﬁ#ﬁ .................................................................................................................. 153
0.1 FETERB AL BTAFRR covrerrerersess sttt b b s s s s 153
92 ﬁﬁ%ﬁ ttﬁ%gﬂ%ﬁ%ﬁtbﬁ%g ........................................................................................ 156
93 ﬁg&ﬁ{ﬁﬂﬁﬁﬁi&ﬁzﬂn%%& .................................................................................................... 159
94 %5\]}%% .................................................................................................................................... 162
95 a isb%’ﬁ‘i‘ﬂ?ﬁ%ﬁﬂ%% .................................................................................................................... 166
9.6 $ﬁﬁﬁ}'§l{&%§ ........................................................................................................................ 171
97 #/%g}é&% ............................................................................................................................... 173
98 _./l\ 7 &E/ﬁ%&%ﬁjﬁﬁ%@ .................................................................................................... 175
99 fg%k?&%ﬁ ................................................................................................................................ 178
9.10 ﬁﬁﬁ&ﬁ— ................................................................................................................................ 181
9.11 g&j ............................................................................................................................................. 186
F8D R A/t
% 10 ﬁ @.%*uiﬁ: ............................................................................................................................ 192
10.1 %525 .......................................................................................................................................... 192
102 @% .......................................................................................................................................... 193
103 7-[:-‘{4: .......................................................................................................................................... 195
104 g#ﬁ[j %5—]— .................................................................................................................................. 201
10.5 GENERIC %ﬁﬂ’\][ﬂ&ﬁj’ ............................................................................................................ 202
10.6 2@ .......................................................................................................................................... 208

.11.



TL.L BRI weeeeeeeemee ettt s 209
11.2  BRBUBIFTTI oreereereerrmemese e 211
113 :‘L—Iﬁ ........................................................................................................................................... 219
11.4 ﬁﬁg@ﬁﬁi .............................................................................................................................. 221
11.5  BRBUGIIRR/INGE ooveeererrerreserer e 224
11.6 ﬁ—glg./ﬁj ................................................................................................................................... 224
11.7 g@ ........................................................................................................................................... 224
g 12 F  BRGEIE T IR GG oot 226
12.1 %_#gﬁ%fﬁﬁ ........................................................................................................................ 226
12.2 #ﬁ‘-;{g%%ﬁ .............................................................................................................................. 230
12.3 a‘g_%ﬂmﬁ% ............................................................................................................................ 235
12.4 ﬁ?ﬁgﬁﬁ .............................................................................................................................. 238
12.5 }qigé[ﬁ]% .................................................................................................................................. 243
12.6 2@ .......................................................................................................................................... 249
Mji A m‘gﬁ*glggﬁggﬁ; ...................................................................................................................... 251
Miz B Xilinx ISE #1 ModelSim 1§}5ﬁ;§-ﬁ ........................................................................................ 259
Mi® C Altera MaxPlus Il #1 Advanced Synthesis Software {FIEREG -+ weeeesreessessesenssense 267
ﬂﬂi D Altera Quartus Il {Efﬁ ?E-ﬁ .................................................................................................... 277
VHDL 1ig$ ........................................................................................................................................... 285
gj%tﬁ .................................................................................................................................................. 286



F—abs BRIt

%1% ey

F2F VHDL X A5 45 #
%3% HEEA

% 4% 5 HARAF A A B
5% I EARFD

6= IR AR

F71F R

% 8% KA

%9% 3 A b, B AT




H1w g =

1.1 XF VHDL

VHDL B—MEHRIES, BN EFREEMRSEMIT NI TR . XA, 4
AR TR, oT AR B I SC PR B 5 R 4.

VHDL f¥# Y J& VHSIC Hardware Description Language ( VHSIC #4448 1ES ). VHSIC /&
Very High Speed Integrated Circuits B4, J& 20 th42 80 4F-AU7EE E E R IS B T 1h 618, IF
BARH T VADLIEFE I, BEMNE— M4 VHDL 87, VHDL 93 B2H/GLLMFHM
<, VHDL & IEEE ( Institute of Electrical and Electronics Engineers, 3% H < M T T &M )
BB R SE—FhREEARTE S, MIYEARAS N IEEE 1076. IEEE J&3k X 4hFeilE T IEEE 1164,
SIAT ZHBB RS,

f#ifl VHDL 155 fiRd R sk, ATUASTER G S E. A, EEFEENRE, REFA VHDL
RIGHFRZAIFER, EIFARITAREERETLREM.

VHDL ( 8{H:354+# Verilog HDL 155 ) # 2 HMNEARFE FER—FIREES, Y
TEMTZICKA, W] Ly E s T MEH. VHDL 155 AP 5 B A 0 A U T
PRFLIB RN L I L ( ASIC: Application Specific Integrated Circuits ), FHoH 0] ZRF2i2
B FE R e g B 28 (CPLD: Complex Programmable Logic Devices ) FIER3% ] 4z 1/
%1l ( FPGA : Field Programmable Gate Arrays ). —Bt VHDL fUi34a 5 52 iifa , F P AT LA A Altera,
Xilinx 5 Atmel Z5) 5§ Al RARAR (R SEINRE AN LG, B KHR A A R L AR E PN T T
FHTF ASIC HILEF=, XtE BRniF S E 2R A (FlanfEdEsles ) R ASE T,

XF VHDL ES, BRETERMANE: SEMNITFHITHRITHENETF AR, VHDL MMRA
BRI EBETH . i, FATEFHRZ NS, MAERT. £ VHDL fr, JRATE#HTE (PROCESS ).
% ( FUNCTION ) Fli# ( PROCEDURE ) WHFHIE A RITUFHATHI

1.2 KitRE

mE—% ik, #fH VHDL &M EBEFRHNZ —Z@ERBLEE, WLURA RS
( PLD & FPGA ) 5 ASIC RS AE K. & 1.1 444 T RA VHDL #1345 & R
mE 1.1 fis, BHHE— BRSNS VHDL 15, %5 R MIRBRAE I — 1584 R .vhd 1
S (FE, UL AR R LR B MR —B). RIBRETEEHAGENE. LKEPEM



#1% 3 ) 3

F— B RHTRESF. RBEFIRIETFFMERS (RTL: Register Transfer Level ) fJ VHDL
R TR MR, LREMBRMNE RN, FERRIE B TR & R %k
INERESR, XTTRMRIITHRI . FELRAME, AT T E., (FEEE, ARG
T EATLA7ER/RR) PLD/FPGA #84 b3 45 Fh B Bt BT T AR SR AR 4R TAE, siE AL ASIC #EfE
4, FTF ASIC 4=,

‘—_
VHDL A% A ( RTL 2% )
‘_—
ik
e Y
FFE (%)
wa < lﬂtw
LR RIIZ (1145 )
RALERIME (1% -
N
YAt
HE

& 1.1 VHDL i%itiife

1.3 EDATH

H#i# ZF EDA ( Electronic Design Automation, BTt Hshk) T A X+%F VHDL #
ITHLBSLE A N LA S LB — ] SRAR g (4 A5 7= Rk 8 F VHDL $E47 i B8 B i B9 2 #h EDA
TEERNGE—HNFRFEIRMEAR T, TN R T RRes = M IT &, AN ET
FAEE M EEEAS T B AT WA Altera 24 5 4 Quartus 11 FF & 57 & 1 Xilinx 24 & 49 ISE
FEFG. XEFEPEANLSGE TEMETEEH %A EDA | f#at, WXLt EDA T/
BR T X R AR R B E S T RSN, B T EARERE DS WTT A, il Mentor
Graphics /2 F]f Leonardo Spectrum (%A T ), Synopsis /A AJAJ Design Compiler (ZE&T.H ),
Synplicity 7> &]#J Synplify (254 T H ) AKX Model Technology 73 &) ModelSim ({5 E T.H ) %,

A BAR AT SEHIER T LAZE Altera B Xilinx B CPLD/FPGA ( TLHt3% A ) %+ F& F52H,
B4 A 25 A 2 {# F Leonardo Spectrum 52 A7



4 VHDL #¢ 5 W 3% i+ 342

REAABHIER LA EPFER T ARMAER EDA TR, BRITEERR HH BB E
BIEAEMBRR FiEBI%—, A TFEARRBEWOAE, MFREHET, HHT MaxPlus IT ( 1L
% C) WBTE HiEes. BT —HEFWIF LTS (40 Xilinx #) ISE 1 Altera f Quartus I1) ff#g
LA O B A8 B & IR KA SR T TIRE, BT LAFEXT IR A S L0 4045 HEAT A e T e T L,

1.4 M VHDL X33 B K955 1L

A 1.2 B—2mass ki, EF a fl b RERAMMEWNL, cin BEARHELAL, s
SSRGS, cout B AFEAIAL, WE PR EAERIUR, i AS H BT AR, s &l
R, A BB LA R R, cout B R

=

ab cin
L » s 00
10
—p cout 11
00
01
10
11

Q

—_—— — Q
—_ (=] OOO=

a—p

cin —p

————looc oo

— oo ~|lOo~ —~oOl»w

E 1.2 £msssEERMEER

B 13 AHTE 1.2 Biafingshy VHDL A%, X% H L& (ENTITY ) Fikd ik
( ARCHITECTURE ) W4y, Hrp ENTITY 4 H 7 BERIMTZEREN O (PORTS ) HIE X,
ARCHITECTURE P ERAYIE AR T BB T B ThEE. AW ARCHITECTURE HA] LA Hifin
BEEENER s & a, b fl cin #17 “HI” BEMSER, MY cout MBERAXN

cout = a.b + a.cin + b.cin,

ENTITY full adder IS
PORT (a, b, cin: IN BIT;
s, cout: OUT BIT);

END full_ adder;
B

ARCHITECTURE dataflow OF full_adder IS —>
BEGIN
s <= a XOR b XOR cin;
cout <= (a AND b) OR (a AND cin) OR
(b AND cin);
END dataflow;
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