;®§/fﬁﬁ/"/§

FBANE VHDLOYTLREE
EIHAN: REIRIKIR

1/99




é@jmw/ﬁ

AEHR

> VHDLIE & %54k =) 8 {4 B B &
> VHDLHE!
> VHDLRT%
BEA
Mﬁ%ﬁ
> HITIEA]

2/99




;/f"ﬂf??‘é”

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

wth%ﬂhﬁ#MMﬁ

vEDAT M A E &I\ 79, BRHIVHDLEIR K R EITHIGE 4
REABINFE.

VATE

SESHGRIIXER.

‘/1 lzj:ﬁ H:IIE(JE!

ik, ARG

SICADLR A

EoX

NS 48
e e

FVHDLIE S 4544

ATSEEFEZENAR, TR

B4

S HIGREER




VHDLIES £, TESNTHEHENEE. EMlewﬁ$ﬁ=
Uk, MEMVHDLMTFEHTAIE, XRhEEN A VHDL T,
FREA TESHNTEA TERARER, BEAMT EX:

(1) EMFER (afteri&a). wait forifa)) FHAE.
MENFBESTIASZ2KEREPHERIET, SET A FHEHEXLE
AL EAIEEEIR. KBS TAZRIERIEAIRE, SHESRR. MESFIE
ARNEZETEPBELZEFTSEAN

(2) XFHRAER
VHDLESFE BTN, EEFEXATESEEN Y, R
&, WSTHEAR,
BETWEARBEIERN, (AR, H/RE, B, KEXE, HAZ. 2
KBFRBAL, BRAVSARBHBRES, MAERLETL TS
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(3) BHIERHEZARMN—ERIBRE.
R, VHOLARANERAE. MESAN, ERER— I HER
REA—NERE, ANLRTEAEE—HHRS.

(4) AEARBNIZER PRI,

M MEDAGR A TREBREEARSEIT RS, MRS BEORES
REEERES AR R LR,

U RIG I AT AR E A R A0IE ST, RS, BXAGA TR
% AR EETRELITE—SRURTR.
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VHDLIBES PHIFREBEE (constant), 55
(signal) « FAZEE (variable) _ﬂ‘, BAiEBAIE
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1. AIEEHEAE
AFLA SIS EIXRE— LAY . PR, B, —#%4A.
i A A TEME—AR AT DAL IR — 5 S pin P 2R,

(1) Hrzeeal
K KRB I H N B ATRERVBERE X, Bl9R:
type Boolean is (FALSE , TRUE);
type State type is (HALT,READY,RUN,ERROR);

type Std_ulogic is (‘U’,<X,°0°,¢1°, 2>, ¢-°);

PLEStd_ulogicBIENXSERREX 00 1" FFEFFHITTESR, H
FXPMEXBCERMA EEEfRE, HEESRNASETIMNESF. MXT
MR B E S HIBoo leanfl State_typell| FEHITIRS G .

—R, REHRIEEBIURSEREAMLLE (Abit_vector) ,
REKEREBRRABRSHHERBAT.

ﬁﬂig, State_typefI4PMNRSET A BIBRBA “00” , “01”7 ,

“10” “11” o
A
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(2) EFAR
AIGEHNBHARBENZEE AR, fHln:

type My integer is Integer range O to 255;

subtype Byte int is Integer range -128to 127;

MEBRBFITRAN, FETREAREMFAVEE, KEK
BT EXRE 5% & BRI RGN -

BB E R iE M EHRERE, IUETERETRETHL.
BUKEBSIGRE TRR2{AIE.

SeRBERET, BRLURERALI, BEEREUENKER
B, BASRERIMITEIE—L.
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(3) #eREHY

MEREE TR BB —4EHE, Hlan:
type Word is arry (31downto0) of Bit;

type My RAM is array (1023downto 0) of Word,;

M FWordkHB, SFETHBERREEAEE. My_ RAMSRIST
FRE_HER, XA —H#BERE—IPRERARERANSREEIRE
F 15, MESHESEES T REiNsynospys DCHA LS HLEE ARAM, —i%
HEETREVAUREREE AT TSR
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2. AIZEFE
VHDLZE 1989fF B X 7R, gt TRINNERF
Standard F TextlO

HApEX T &MENHERE,

19924F, |EEEM#F THRERRFEEStd logic 1164, HAEN T HEBIE
K AIStd_ulogic, B HH R RYR BT AEBIStd_logic,

2004%E, |EEEH#LAE T —FMEITHREIEEE 1076.6-2004, iZfm iR
TVHDL RTLGZEFEHNERY K. FBUHREIEVHDLILFE— 1M
4, BHATERTLAHITERHEZS . L EIEMELSMBiESRE
ERY RIEBX 2SI,

AP REB U ZHARNERE — 1 RTLIRE, S—HEFSRE.
X IR EN IS REBEIRTLEIA
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a) bit, boolean , bit vector

b) character , string

C) Integer

d) std_ulogic , std _ulogic vector ,
std logic, std logic vector

e) signed , unsignd
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VHDLIES P A=2xK, EE(constant), ZEE(variable), {55
(signal), EBi12VHDLE PRI

1, BE
BFENEHE—RX. ERSERAT, TUELEAEERS|FEERR
SHUENER. AFAEES, FERAENGARS, TR/ TRIBAR:

1) AT#mdRER. ROME, HHATESHE, FEARANS
T A3 B B

2) HERNEAREHN— BRI, LA TASSTX—HASHE
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7N

EE#E. ETTHEBVHDLREFR, HTHEROMFMROM (5)
E@?%I%ﬂ%%‘i, FItWORDASLBR Lt AES, TEiH—FHL,
WORDHFHEAEEHIE. XMEREESLE.

constant ROM : ROM_TYPE :=Read(“Rom_file.dat”);
signal WORDA4 : Bit_vector (3 downto 0);
begin

WORD4 <= ROM(5);
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-GEA, AEESSNEE
entity var_sig is
port(data: in bit_vector(1 downto 0); clk:in bit;
constant k1 : bit_vector:= “01”;
constant k2 : bit_vector:= “10”;
end var_sig;
architecture A of var_sig is
begin
var : process
variable al, a2 :bit_vector(1 downto 0);
variable a3 : bit;
begin
waituntil clk =1’ and clk’event ;

Z . out bit);

al :=data and kl1: A OR2 (e 3 MR e B

‘= : data(0) : osn a1l
a2 :=data and k2; data({)D ——

a3 :=al(0) or a2(1); S inst

Z<:a3; B M MLREE S HBBBEE S D

. TR s AR R RN e

end processvar’ .................................. 1{“,%%T ...... s %

end A e B et [2" . ettt A
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architecture B of var_sig is

signal al, a2 : bit_vector(1 downto 0);

signal a3: bit;
begin
al <=dataand Kkl ;
a2 <= dataand k2;
sig : process
begin

wait until clk= ‘1’ and clk’ event;

a3 <=al(0)or a2(1)
Z <=as3; e

endprocesss|g; 0R2 ....................... DFF ...... i ’DFF ...... e

data(O.)
end B xR

..................................
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-G EMERN=FER
--type states is(rst, fi, id, ie);

signal state : states {55 STATERIBRIAVIMEZRST;
signal z : bit_vector (3 downto 0) := “0000”; --AA ffe BRI ME

P1: process (A, B)
variablevl, v2: std _logic;
begin
vl:=°0" ; v2:=°1’; - #¥)1E

end processP1;
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Eiﬁﬁﬁﬁ@,ﬁ:iiﬂﬁﬁﬁﬁu&NOTﬁﬁ, BRIESBATLLZDbit Fistd logicZHFHR
MRS EKENEEXNSR, HATLIR booleanXB M., X EEEHHFESME
FHEAIZE AT, E23itE, XECHFREESHIKE.

- X EVHDLR S P2 EHAFSEa S RUNE
Signal x,a, b : bit vector(3 downto 0);
Signal y,c,d, e: std logic;

Signal z,f,g,h,l:boolean;

M |

Begin
X <= a nand b;
y<=cordore; SENE iy
z <= (f xnor g) xor (h xnor i); — ax—
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M |

if a>b then
q<="1,

else
q <=0}

end if ;

Bl e e = T

bl0..2] I
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4, Z_TTEREZER

MENEZESTIAE FHREEREZFS T A FIRSERESI A #EE
B e EES AEMBBE R By TENZFMRZEEE. modfrem
BEMFREIAMHMESTAYE.

W R ER IEEEMA iR EEAREE Estd_logic_arith, BPLTEATAERE
AR XFoitZ std_logickBIMIREMEAEMNRIFITEREZEHNBRE, HES.

ESAUEDR, FERTRERARN IENINNERFESE RN
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B BN T AEE R

LB |




/fﬁ;i’z)é’

South China University of Technology

EHFF

Entity adderis

wnn -3
&g -.:-

port(a, b:ininteger range 0 to 15 ; ¢ : out integer rang 0 to 15);

End adder,;
Architecturealg of adder is
Begin

c<= a+b;
End alg;

Addo~0
o102 i conzaet| Add0~2
al0. 2> oaTAZ £ =
1—{oatan e
SR aTAZ cout
1—{DATAD
...... ~_COMB (3617}

Add0~8

Add0~4
=
DATAA COMBOUT ——
DATAE CoUT|
1—{DATAD TAA
L COMS (6385) TAS
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AR EANBFHEE, RAEELRERTABFENIFER.

1. ifiBf]
(DifiIEAE S T FEMAEENEE FRZ BT EiIiET).

X EE S A ESS B AT E A SKSIE K. ALK
1 PESESCINEE BRAT, if...elsif...else P[RSR X RSHEE, XBE®
HIMRZEERIBIRE.

MG, SRR RPIMP2AESFEIRLGR.
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P1: process(s1,52,s3,r1,r2,r3,r4)

begin
if s1 =‘1"then result<=r1;
elsif s2=‘1"then result <=r2;
elsif s3/=‘1’then result<=r3;

else result<=r4;

end if; r3b—-—-—?lﬁ | :l '
0
end process P1; e ) %result
result~0 !

M >—— result~1 e
P2 : process(op,X,y) e

begin
if op=‘0’then

result<=x or y; resut-1 1
else ‘ _—> A%—Dresun

result<=x and v; rosut=0 by
end if;
end process P2;
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SRR

1. ifiEfq]
Q)iEASER AL HETEEINER Hz S TSR,

B AR B RS SRR TAGN, 3t B 7 R R
S HTRERE, BLASERMASR, MERESADN—SRRA
gﬁgﬁeﬁﬁmﬁe&ﬁaﬁﬁiﬁﬁﬁ,ﬁiﬁ%ﬁxﬁaﬁmw

T R R TS 7 R IR M O BT -

FF:process(clk,a,b,c,d)

begin
iIf (clk =*1"and clk’ event )then a~0
g<=(aandb) nor (cxord); e . 1 >
end if; - | a2 el
end process FF; ZFD——)D*%B =
Clii EM::LR
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type code_type is (add,sub,rst,incx);
subtype word is interger range 0 to 3;
signal code : code_type;
signal x,y,r : word;
pl: process(code,x,y)
begin
case code is
when add =>r <=x +;
when sub=>r<=x-y;
when rst =>r <=0;
when incx =>r <= x+1,;
endcase;

end process pl;
e

yI1..0) >

code[1..0] >
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type code_type is (add,sub,rst,incx);
subtype word is interger range 0 to 3;

signal code : code_type;
signal x,y,r : word;
pl: process (code,x,y)
begin

case code is

when add => r<=x +;,
when sub =>r<=x-y,

when others => null;
endcase;
end process p1;

x[0.1]

y‘[O.A‘]]E—-— 532 0

code(0..1] [—

Mux0

r1}8latch

Ik

[0.1]
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3. fE¥iEN

VHDLHIEIFERB=M: forfEEF . whilef&EF,FaFPRloop...end
loop. EITALED, BHEANLERBHEERM, XENFFHRME
MR AEMLLTL.

ESEBEHITES, Ekfor, whilefBIFH L TRENMESSEMH
8. MTEMBEAE:
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constantn :natural := 31, constant cond : bit_vector(1 to 5) :=*01101";

signal rg,sum :natural range 0 to n; signals, a :bit_vector (1 to 5);
signal clk : clk;

signal a : bit_vector(0ton); foriin cond’range loop
next when cond(i)= “0°;
pl:process s(i) <= a(i);
variable cpt : natural range O to n; end loop;
begin
wait until clk = ‘1’ and clk’event; --XEZ{CHET{ERnextiZa), T —
for jin1torgloop AR R ELL L .
ifa(j) = ‘0’ then
cpt:=cpt+1;
end if;
end loop;
sum <= cpt;

end process pl;
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" IR FFEA]

VHDLZE X T next Flexitif f) 3 hE{EIFHY IE BT, EJLEEKJ.,\
A LAALEE X AR ER B S . TR, XAHEERES PR U#HITIHE,
KBEARERT nextiZfl.

;;ﬁg/fﬁﬁ’l/ ;’%’

signal v : bit_vector (0 to 3); If clk="*1"and clk’event then
signal sum: natural range 0 to 3; for jin0to 3 loop
signal clk : bit; next when v(j)=°0’;
count := count + 1;
pl: process end loop;

variable count : natural range O to 3;| end if;
begin end process p1;
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pl: process(c)

variable a,b: bit;

begin ‘ ‘B e 2

res<=aandbandc;
end process pl;

- EFHERRRVHD L

P2 . process

begin

wait until clk ='1"and clk'event; ‘
S<=T;

end process;

clkn——?; :




HUTHEMERT, HEHEESARFBEE:

RN E AT FeR, PABAMENFRE. L,

(1) HBHREDLH—MES A Eif B caser AT EERY 53 LRV {E XS

K, MTEAREFHEREPINES.

q$latch
PRE

pl: process (d,g) o>

o e

) g E——— =

begin
if g="*1’ then RTLZR 2%
q<=d; -

end if;

end process p1; D——l,/ —
o
WESLEERES
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(2) AEPRAWENENESAERRIIRS, NTREE WiHEP2;

signal state : t_state;

p2 . process state [

begin o
walit until clk=¢1’ and clk’event;
case state is --statefE#M{E Z BISE#IEIAa) RTLZ

when stop => state <= go;

res~reg0
M L

>»res

TS0
when go => state <= stop; =
end case ;
end process p2; state (D> ‘ I res
clk -
2% R B[]
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T HTER

2. ESREER
FEEREFUNAEESES TLHM, TH:
EHIHEAR—ERES;
FiER12, RIFMHIEERATE;
BRIMES RESIZEBEE.

HR\ALMBABETZEMNE, TEBMBEARERHE.

(1) S<= A;
(2) R<=‘1’;
(3) T <= (B xor C)or (D andE) or (F xnor G);
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VHDLHHITEAIERMAAHITESFHRE, BIEAHE
when...else FliEFEM Ewith...select...when. SEfR L, XFAFIEEEHIER
A A AFEMNRIRFIEA] .

s <=awhen x = ‘1’; Gl BoRole B LR Rl o Ro R o Bl Kok Koo Bo Rk |
b when y = ‘1°; = A 2 £ g s e g opge o | DUSMUR
elsec; i :

if x= ‘1’ then s<=a;
elsif y=1’ then s<=b;
else s<=c;

end if;

FRNAMFARERARTEFHN. ERSESHZE—MELI,
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(1) R¥, AEGERR. BaftRSamisN E—&ims, A5
BEHITLZRESNML,

(2) RABHEHULTHEE—R, AEBEHILRX—THIIERAIE
RARX—EZEER, R, AEASERPMA—HEERRIR,

(3) AMHFHUTHEZE—R, ERETRAEFTHE,
R#E £ TFXRRE THEOZBEREZS.

nHfEARESEERARSER, TUEIEERASISES
T RizFE SRR
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-RIG AR R % 25
blockl : block(clk=0’and clk’event)

signal r :bit;
begin
r <= guarded data;
s <=guardedr;
end block block1;

- =S R gEREREE
signalen : std_ulogic;

signal data : std_ulogic_vector(1downtoO0); @ . . oo
signal s : std_logic_vector(1downto 0)bus;

tri_state : block(en=‘1")

begin ERRERMANEEER, BT
s <= guarded std_logic_vector(data); data std ulogic_vectorZs3y,
end block tri_state; Fr A ER {ERTi3E1T 7 25 8V4LH#E,




