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PREFACE

I was really honored to hear that this book was to be translated into Chinese. When
I wrote the first version of this book 5 years ago my goal was to show the typical
hardware design engineer how VHDL could be used to model hardware. 1 wanted to
show how the typical designer would use the language, not just what the language
contained. The examples and the style of the book are meant to be very practical and

hardware designer oriented.

I have been very pleased by the responses of people all over the world who have read
the book, and given me their feedback. I hope that the Chinese version is as well re-

ceived as the English version has been in other parts of the world.

I had a chance to visit China a few months ago and was very impressed with the peo-
ple and the culture of the country. 1 think that China has a very bright future ahead
in the electronics industry will be very honored to think that this book can play even

a small part in helping engineers in China to design with VHDL.

Many thanks to Lin Yang for helping me get the chance to visit China, and to

Zucheng Zhou for the Chinese translation.

Douglas L. Perry
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B EHH T VHDL ¥ synthesis B9 A A EH R B E BT & Fik it
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AEWNE_HHAE-BRA - LHENFHA. FPHANTHER T IEEE
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AEEAENHEFA R T ITHRFNEI LA EFR Y AIIN BT EE, \AEW
MR AR T AN T T EA, A FAHRUHEMNEA VHDL R WS, w4 4%
UK A X R AN AR VHDL #2280 K - Lo Bt F X A% 5
EEWVHDL R WA T, EHLEERTEATHRGTEY VHDL &4, %
EHEEFR A oA ES G AE RS S E 4%ty VHDL # %,

EHEINGERLQUAR . F-F4 N4 VHDL ¥ ;5 -840 # 7
VHDL Z &3 E; FZH 2 UAFE RV EHNBENANEARTHRITRLE &
RUEERITEANIE, FEMAAEWRF AETETET ARG AS P
ERHMBAAFRAERARE.E—-82F0, 84N E A% )L VHDL B 5. A
BHENMHFANTE BLE - MR UNEAXRRARBE LR AR, £—8
PEEE -FEN N, E-FENME VHDL AN RE S, i 7 VHDL % i
SRERBE AN R LR CAD YU H F ¥R R LA AN BT HES
WEARE, F_EZHATEL VHDL HEXBA . CNEETHEHANTRAN
ER 2 oM AR TN THEFREAT VEIDL B8, $-%it#
T#fTHEY,. WM VHDL MM F E U AEZ RPN E, EWHEANFT VHDL TR H
WEXTEHN XA, #54 -A A4 T -RHF HAFHUNEXRE AT
WEEAN  EAEIANTERAAEFCNBMA. REAELAE TEENER,T
HAANMET VHDL EF & 45 .
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#—¥% VHDL 3[# 1

$F—&F VHDL 3|t

VHDL( VHSIC Hardware Description Language) & AR MR MAMSBH HER MBS T
A FFHER S VHDL IER 840 0 — Rl AR e R gt A, PN T8 T ME
T HZEE M REELE VHDL ERENTREASHHMORE, XETAOFKEHAETAR. &K
ATANAGETAS,

FERITHET VHDL WEGEER, A% VADL I, R/GHE N —2 VHDL 4
A&, BS5 510 VHDL &4+ 17 4 B ik,

1.1 VHSIC it4i

VHDL £ fy 3 = E pr 8 78 70 £k 80 F LR i i VHSIC(Very High Speed Inte-
grated Circuit) 328 741, VHSIC H R HIFER I T —RBREBNE> WA RRXEE
EHRWIC,ZMERBEIC R SHENS THBREIIN T LZER  HFATEFENE
FOEKEFHLHET,BRHEIAR SN TRBEREARBHMNES  RITERRER
WTAZARERIIREMG,. BT 10 AIIREH . RANETARE - TR EHEENIES,

BB HT WA,
1.2 VHDIL A — 1 HriE

¥ 1981 R T — B A5 HDL , 882 28 VHSIC Hardware Description Language 2% % §
RERMNBAY VHDL. HESWEREM M. ¥ AR EHERXHBE S H R NRE
RGN e B, Al ) A B R IR N — R o, (2 7 VHSIC H R F MR B
EEARAE AN RRBERY, HAEEAFSRARRATINEEZESRE RS, BER
KPR

T 1986 4F VHDL #EEN IEEE &M, 28 T E R HRNENRZ 5, B 1987 4
12 H e 4 B M4 % IEEE 1076 7 4, IEEE 1076 — 1987 #x ¥4 VHDL £ A& R HK
VHDL, fi A §#1 7 ¥ IEEE1076 VHDL #3& , 3 R B Vantage Analysis System 8 VHDL
EFEER REBAGE, & BESHH TR synopsys BE T REEE.

1.3 % VHDL

mE AN E VHDL i35 2 % F M4t (Lanquage Reference Menuve _LRM) 3% VHDL , 7] #
SUAERENEFNEST,IBESEHFM VEDL LB ERD VHDL, BERAEBIEY
VHDL MAP#E8. VHDL B2—RARES  EMESE X TN RE M EER KT,
FEVEBE T AANERRIHAREXBBNMES TS ERBEFH—HIEAR,



2 TR HEET

TMYTEEEE AR, B SR~ E 2

VHDI. @& & F R KR H 072 AR T RE B ARG, B b iy 4 /2 K R
778, AT VHDL B8 #9075 4 2 2 S — 2 BT B0HS ARG 5, H R3S 4k VHDL W
HEBEGRE GRAYE -4 VHDL CRERR, B AT 8K 6E SR EFEE
B B BT

1.4 VHDL RiE

TEH—B B RS CEEBER B PERP —SARIF, AEEARH VHDL #
BALTEMTE-MHR. XEKRENEN TELAET — 8K TR, #HitE VADL
BEEHE LA RMRIE,

Rk Centity ) . BRI H RS LZRG X THRIITPRERNER, RITNETELE
TEEE. BRI FRERILEE — T RERFIGHERSTEREH R P, X L BRI
RESERZLEERPERKR LK,

Zr MK (architecture) ; T A W H R T EARE — TS WM R, SRR T ENIT R
DEE, — A A E NS, SRR IT R, W 55 — R 5 ¥tk n] fE 08T
G R

% X (configration) . BB B R KEERBATTHA -k —SHEN  REWEE
R H A B 4R, EWRY -3k B —# AT h, T e R & — T R R TS
— R EHR R,

A & (package) : R I HE FEFHAABERMNES, TLHAAREF QRN
R TRM TR,

B (bus) . -~ W@ EHEEESIE- -AES, SEEEAR TR AN —FFRERH
;. 7E VHDL $ 4R EHEHEXHANREEATS.

B3 (Driver) . EREAXRGFSHE, WRGFEESHR =B LB AEE, W4 L HEEE
EHRESRABIT AR,

M & (ateribute) : JBYE R B B VHDL 3 & EWEIER F R A X VHDL MR E XK
. FmENBJNHRBAR D AR GBRR THFREZLORIE.

¥ W (generic) . VHDL #E R BERSRIILEWHARE, fim, mBLHERFE EAAT
fEFERT A TRBEIE, ERE T RERMER B EREHHRHE,

i 8 (process) ; 18 VHDL  ##2 & BA& ¢ Pi7 850, 18 VHDL R (A e, LA
R AR BREDHE.

1.5 &gtk

AR, B IEFE T HEE A, ERIFTE CAE T4E% M8, ATERRY
CAE TfEm i it &Nl — KL BB HDL A RBB R AR ERRAR).
BEHARGEOMERERLITATNFS S € BARKKE FERERHENT
HEEERNREE THANFSRMESRHEFrEBYMRITENA X HREHFEE



#£—% VHDL 3l# 3

B AGEZETHNRATITRBEE . BAERBE B R HRITHERELTHNREESTH
Fe MREIHFEN ASIC(RHER R BE T REE, . BATHNESEELXFHER
# ASIC FEwj Fi % AR # T,
FEHFEEMREE-E.FSERBIEHETHITIFNNEES XN EE
B A&, TR AN ER T RIS ERE, B HBE28BIE, 3T h
FREHTMENARRGRBEFIBFHELS AERANR T EEHDEESE SERITR
VPCBHRAIBEHNERER . EHFRE YN ASIC IFHRER.
E11AHEXRBRTHFAFSHATF. EEAR-SEEABNAS . FENHTHERT

TERILEER: RSFF

— Set . QL.

«— Reset QB —

B 1.1 RSFF %

UM ANNYKE BT R 2 (BN (Set ) 58 fif (Reset) ),

BB LA RE . A PR 2 QM QBR),
BRI AR A SR FRIEE, EREITREL T, HASATERE T M

RS RITIRE.
FFEMETHERHERBE ORI, SRFSARBEBK L HESEE—BiTiE

BB R X RS A RN ERBRAH FRTHE L 2.
n

Set » Q

QB

Reset Pttt
u2
M 1.2 RSFF kA

1.6 fHErysEFEE

AR E & WA NAND2 f58 R TR 45 0 0 B k7o, WRmLRe s a
BMOERE—EBERRSBAR. FTRIAE-NEF. ABERHETERENESS
BTSN ARTHEAE—NEEEIE UL, U2, AkTHGREREN—RiET

A — 2 B L.



4 &-FEHRAFMNERT VHDL

MRERXTRENB) - RBRATRGERN, ER—-TRSHMRBNHEH . ARMRE
mo PESEE—-ANN O ENREES,. XS EE Uz(und2) QB EFS LML —1
1 {4, A5 nand2 5 —HABKBELE,QR L' 1" EHBZEE Ul(nand2) B — AN, I
REMBARREAGHI 1. BAULIand2)BHEHR N U HESARSIREQHY
ESty o H.RS A BR TR T HE A, ibRNBREFEMNERIHE VHDL T, §%E
VHDL F# i XRS5 W & VHDL F 5D 4 8 R E R

1.7 ENTITIES 5455 % hi

iy ARSI BT A It 7 VHDL L ERSERM CAE TENRIH T EPHNTS
7 AL i RATE S E AR A A TR rsff TR G #) K (entiey) . 3 rsff TRE — B VHDL
ik, 8.

ENTITY rsff IS

PORT ( set, reset . IN BIT;
3.gb : BUFFER BIT);

END rsff.

XgiE ENTITY BERBEANFA L A BER A L FHHRE R, i STANDARD 8
FRRBRZGEENXBHSREXLY, EMNERETAXERF, B NG &+ X853 EN-
TITY.IS,PORT.IN,.BUFFER fi BIT &, #{tMn R E AR BIT, TTHP B ILW —3]
£, mETB e osff AR, KB E rsif RERIWENF S 2, A ENTITY B8 PORT iF
PHEEA RO, WA N0 R IN X, B % 0 &2 rh BUFFER A, | BUFFER R D
#OUT B %0 WEEREMNEEA, BARANPS CAE TERBAXNSHBANA
MR, FITENEC 58508 5% 0 H MR, BT A i D #8%E —1 BIT X%,

HHEHERMNSAFHED, CHERORE RO TRAROH XY, FHFEHLRXILR
WO E#—HRE BB LS, HEOLS S THARMNERE R EEN SR,

1.8 Architectures 5 3 J5 ¥ & 5 R

£ VHDL LA rsfl Jo{44% B M A %S BLER 4, 2 0 45 1, B M 502 X B 3R W
ORI L ERAITH . X FRERE rsff MM SHRENT IR,

ARCHITECTURE netlist OF rsff IS
COMPONENT nand2
"~ PORT (a. b ; INBIT;
c : OUT BIT);
END COMPONENT ;
BEGIN
Ul: nand?
PORT MAP (set, gb, q);
2. nand2

- el



#—% VHDL 3|l# 5

PORT MAP (resety g, gb)s
END netlist;

7E 448 F ARCHITECTURE £ 8 #9728 & tH i R ST IR B 450 . B WK 8 F B netlist, IE7E
AR MR rsff SCARAESHIK, WK SEREZ N X RREET LA S AR TEST
BINRER LSRR, F - R AR T RE R A THREM R T S — TR R L F AT AT
. 7E¥41 ARCHITECTURE # BEGIN Z 8 KA % F COMPONENT f1 R #B 5 S a0 M
BT ESSAREN. ARESHEFET WA nand2 EECH. HEBEE THESHT
B oD, T REEDRERNERRN A RE . HHKER XM X8 BEGIN JF
3,76 BEGIN 1 END Z i R & B netlist iTA#RZ NIHGET, B RN RHGHHT. X
FhHE - 7S R R T,

1.9 JTHRELEIER

ERAEZENK SR LERAREES, B MEDERERTEI - RAZERNTT
8\ 05 3 B T — A = 8 A 53 1] (nand?) B B K 588 T4, A U1 EEEAIE 2.
| EEESR A SE N cand2)UL X R, R AR TR EEFEO T BB 5O ER
set FHE. B MmO b EE . BE-TROEH 5.

MERNEE - T A SEITUHANGER, RNBFLE— T OR IN W OGRE2),
B _OAWMORINBORED.BE—TROUTHOMK o, B, TR ZEHE
nand2 JLHH a B set fE 5, b O F b FSMc O F q B5  XBRIEFELFELR
£¥ (set.qb M O 5SHWHHE RS . bW H, '

HEROFEEHEFRF, A B — gm0 a0 %, ZLF H M AT R R i
BRIE

Ul ; nandZ port map ( 8 =" set, b === gb, ¢ ==y X4

XHERR IS TFRE, F SRS, AL EEXRERE, L LS o)

B
Ut: nand? pori map { b =2 gb, ¢ =2 ¢y, a == set };

& nethist ZHENE AL EEBEGS, AR U2 #8375 —4 nand2 THHE
PTG X 0 B A 3 TR 1. 2 PR E G AR ET O B R X BLL X S E 1. 2
2R P 1 — B, AT A K B AY VHDL R sl g s, s 2 m 7 30, M wh i
MgEH - -E R ASWIKABE RO AER, TIERMNEITHRENR T HBNREEH
— T BRI,

ZEARY netlist SRR B R AUF Y CAE T /RS 38 R MR, M MR X Fh2) &
ABEWH FHT - BEWAETH BTV EBENTEEM RTL #ANARREAEHER

1.10 fTh&HEAR

- B B — R R R AT SR, 1T A R — 1 TR E T A R



6 w-FRTEYMiES T VHDL

EF PR L. XN ERERATESREBL, Y2 FRAM, A EREPHENAESRME.
BRBFAARTERBREET FRREE R, H N8 ’ﬂﬂﬁ&ﬁ%%ﬁﬁﬁZ?E%ﬁ,

ARCHITECTURE behave OF rsif IS
BEGIN
q <{= NOT { gb AND set } AFTER 2 ns
gb <C= NOT ( q NAD reset } AFTER 2 ns
END behave

111 FHESREED

ERBHHRIEF I C K pascal F, BTREFBUEHEENKF—NEES P2 R
7, AT R B R IR T E, 7 VHDL 4 HAABRE R EREBINK R,
RJe, BB BELHRETHHESRET TR RFEN), WIT O RSl R EEDRR
M5 S RAERFHHE 3 behave FHENF — M BREFETFEITOTF .

g <<= NOT ( qb AND set ) AFTER 2ns;

H<=RESELESRANIT R, Bl b Mt #8B5RERMEERME, XK
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