EDAT AR SEFH#E
PIEF

7H & B IS IVHDL % 1T
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[3-1]
ENTITY muxZla IS«
PORT ( a, b, 5 = IN BIT:
v : 29T BIT )i
END ENTITY mux2la;«
ARCHITECTURE bhv OF mux2la IS

BEGIN
PROCESS (a,b,s) —HREaRE
BEGIN
IF (3="1") THEN vy<=a ; ELSE y<=b;
END IF:

END PROCESS:;
END AFRCHITECTURE bhv ;



3.1 B2 I VHDLAER

1. FHiEH]

IF a THEN ...

IF (s1="0")AND(s2="1')OR (c<b+1) THEN ...

2. HHERH

3. HEERJHINFIER]
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4. g FER AN DS 5 4

5. i O, B L e

> OUT%
IN i

- «—f— INOUT i [

o [ [ BUFFER ¥ I
-

3-4  POFERRIAYEE AR E
6. ¥
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A s A | BSO[CO
- * }J :)__ 0101010
B { g 0 [1 1[0
—\ CO L G| 1[0
/ 1 [1]0] 1
P 3-5 FmEEgHiEEw F3-6 EMIMEHEEFEF

SO=A®B; (D=2

R— 1
| P
| l

Iy S | R (S
3-7 FmBEHEIIEEREE

g 8% #
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[ 3-2]
LIBRARY IEEE ; Wi
USE IEEE.STD LOGIC 1164.ALL ; RIFEFE
ENTITY h adder IS N i 1l
PORT ~
A IN STD LOGIC; | HiEgHl 1}.{?);
B : IN STD _LOGIC; p_i::l;t:r;fn-u g ;;E VHDL
SO : OUT STD_LOGIC; | WA 0 ik W 111
CO : OUT STD_LOGIC iE X ) Py
)i 4 B
END ENTITY h_ adder ; 4 HiH
ARCHITECTURE fhl of h adder IS & REFE Y
BEGIN
. | VHDL&S
SO <= A XOR B ; LB i
}i,lu',nﬁh 7 R
s E b LT
CO «= A AND B ; ‘-Jl-lillll_li, & il o

END ARCHITECTURE fhl; J j



3.2 Fin#s I VHDLH# B

VHDLF /15

R
i 7

oA ]
ENTITY
CHLERES Y 1 ik )
END ENTITY

e Al Sy
ARCHITECTURE
(L g e Th & )
END ARCHITECTURE

......................................................

& 3-8 VHDL 12 F & #
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1. SEfERIX G52k

ENTITY e name IS5
PORT ( p name : port m data type;+«
S
p namei : port mi data type ):
END ENTITY e name;

2. GMBRIE
ARCHITECTURE arch name OF e name IS
[ VLB A ]
BEGIN
(TIREFEAR B )
END ARCHITECTURE arch name ;



3.2 Fin#s I VHDLH# B

3. EZREAHIERTISTD_LOGIC

TYPE BIT IS('0','1"); --BIT XX IFHEFEUE

TYPE STD LOGIC 15 {"U%;: "X% *0% 1% Yo% WY, S0 0y — Lol

4. WS RBERIER SRS, o o RS

7 3-1 VHDL iB28{E
BRI B E T IBEETHEY 1B E T B E R IBEETHEY

AND D SR NAND :} B SR
OR ) > BRI NOR C) Do | @S
XOR D= B R HRE XNOR ) Do | EmAmsEk
NOT >0 | zamEme
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5. witENIREREFE
LIBRARY WORK ;
LIBRARY STD ;

USE STD.STANDARD.ALL

LIBRARY <WitEL>;
USE < WitELZ> . <EF84>.ALL ;

LIBRARY IEEE :

USE TIEEE.STD LOGIC 1164.ALL

6. B AIFR

7. MEREFHERA
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3.3.1 T CASEEF 41 2 iR FERRIR
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4 [0] ;4 [1] b4 (2] X (3] X (0]
| |

| l | |
L0 e S 111
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3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

3.3.1 T CASEEF 41 2 iR FERRIR
[ 353]

LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
ENTITY MUX41A IS
PORT (a, b,c,d,s0,s1 : IN STD LOGIC; y : OUT STD LOGIC):
END ENTITY MUX41R;
ARCHITECTURE BHV OF MUX41A is
SIGNAL S : STD LOGIC VECTOR(1 DOWNTO 0} ;
BEGIN
S <= 51 & s0 ;
PROCESS (s1,s0) BEGIN --BIBSSRABTLAM s1. s0, WUTEHEK s, I (s)
CASE (S) IS
JHEN "00" => y<=a ;
WHEN "01" => y<=b ;
WHEN "10" => y<=cC ;
WHEN "11" => y<=d ;
WHEN OTHERS => NULL ;
END CASE;
END PROCESS;

END BHV ;




3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

3.3.2 CASEiEAH]

CASE <3=IAT,> IS
When <IEEFEEIVTIRT> = <FEQ>; ... ; <llFEa> ;
When <EEREINFFRFT> => <ll0FEa>; ... ; <IAFiEa> ;

WHEN OTHERS => <Ji/FiZE4)>;
END CASE ;

S [ REFEE ]
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3.3.2 CASEiEAH]

[ 3-4]

sel : IN INTEGER RANGE 0 TO 15 ;

CASE sel IS

WHEN O =» z1 <= "010" ; —- Ysel=0HTAD

WHEN 1]3 = 22 7= "110"™ ; —- SiselAlEERlER

WHEN 4 To 7|2 => z2 <="011"; —- HselX2. 4. 5. emy70iE
WHEN OTHERS => zd<= "111" ; —— Yselhg~15F—{ER kP

END CASE ;



3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

3.3.2 CASEiEAH]

[ 5] 3-5]
SIGNAL wvalue
SIGNAL outl

CASE wvalue IS¢
WHEN 0 => outl<= '1' ;
WHEN 1 => outl<= '0' ;
END CASE

CASE wvalue IS
WHEN 0 TO 10 => outl<=
WHEN 5 TO 15 => outl«=
END CASE;

Ill;
IDI;

INTEGER RANGE 0 TO 15;
STD LOGIC ;

—— value2~15AMEFRBIFHE,

—— B3FEIN T WHEN OTHERSIZH)

- EFERS~10NERES



3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

3.3.3 IEEEETIE X intEZ BN ERE

B : OUT STD LOGIC VECTOR(7 DOWNTC 0): ——EXmOES
SIGNAL A : STD LOGIC VECTOR(1 TO 4); ——TE X P51

B <= "01100010" ; —— LA EMEEsfr —#H L 01100010"
B (4 DOWNTO 1) <= "1101" ; ——- WG, Edfe(4)H 1

B (7 DOWNTO 4) <= A ; — BEdpe)ET n(2), BIMET (1)

SIGNAL C : BIT VECTOR (3 DOWNTO O0):

TYPE STD LOGIC VECTOR IS ARRAY ( NATURAL RANGE <> )OF STD LOGIC;



3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

3.3.4 HAhFi e X hnEHiE KRR

LIBRARY IEEE ;
USE IEEE.STD LOIGC ARITH.ALL ;

(1) TR 5HHERE,
UNSIGNED' ("1000™)

VARIABLE wvar : UNSIGNED(0 TO 10} ;
SIGNAL sig : UNSIGNED(S5 TO 0);



3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

3.3.4 HAhFi e X hnEHiE KRR
(2) BR5HIEEAE,

SIGNED' ("0101™){L\FE +5.
SIGNED' ("1011™) f%3& -5

Ln

VARIABLE var : SIGNED(0 TO 10):;

TYPE UNSIGNED IS ARRAY ( NATURAL RANGE <> }OF STD LOGIC;
TYPE SIGNED IS5 ARRAY ( NATURAL RANGE <> )OF STD LOGIC;



3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

3.3.5 5 X I &

SIGNAL e : STD LOGIC:

3.3.6 HEBRIER&

SIGNAL a : STD LOGIC VECTOR (3 DOWNTO 0) ;--EMaf4mEHERE
SIGNAL d : STD LOGIC VECTOR {1 DOWNTO 0) ;——EMdA2LEEERE
a <= '1' & '0' & d(1) & '1' ; --JLERSHEHE, HFELRNIHEKE N4

IF (a & d = "101011"™) THEN ... — T IFEEah I ERHEER
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3.3.7 41 MRIEFESBRKIVHDLA FHiR R

[{5 3-6] [ {5 3-7] [ {5 3-8]
S «— 51 & 50 ; S <= s51& 50 ;
PROCESS (s1,50) BEGIN+ S<=s51 & 50 ; WITH 5 SELECT

IF (5="00") THEN v<=a;
ELSIF (5="01") THEN y<=b;
ELSTF (3="10") THEN y<=cC;
ELSE y<=d; END IF;

END PROCESS;
END BHV ;

y<=a WHEN S="00" ELSE
b WHEN S5="01" ELSE
C WHEN 5="10" ELSE
d ;

END BHV

y<=a WHEN "00",
b WHEN "01",
c WHEN "10",
d WHEN "11";
END BHV :

IF THEN ELSIF ELSE END IF




3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

1. WHEN_ELSE#/4{5 SR /EiEHR]

IHEB#F <= Fird, WHEN [HMEHEM ELSE
Eird, wuEn [HEFEH# ELSE

EiE, ;

Z <= a WHEN pl
b WHEN p2

"L ELSE
1" ELSE

b



3.3 4i%k1Z2 BRIk FEIZARIVHDLA IR

2. EEESBEIER

WITH EiFEFAT SELECT
If#E B3r{ES <= FiA7, wHEN HiFE,
FiA T, wHEN HIFAE,

Fi5T, weHEN TEIFE;

UNAFFECTED WHEN OTHERS -
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3.4.1 &m it Z B iER] M H
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17T A —
h . el It
LB}
— -

-11

sdde
I Lor
. A LU ITELET J— um
b e
— B —
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3.4.1 &m it Z B iER] M H

[f5]3-9]
LIBRERY IEEE; —-2MMEMNERIHETL
USE TEEE.STD LOGIC 1164.ALL;
ENTITY f adder IS

PORT (ain,bin;cin: : IN 5TD LOGIC:

cout,sum : OUT STD LOGIC };

END ENTITY f adder;
BRCHITECTURE fdl OF f adder IS

COMPONENT h_adder A INZEFRIET

PORT (A, B : IN STD LOGIC; CO, SO : OUT STD LOGIC);

END COMPONENT :
COMPCNENT or2a —— A T F BRIE )
PORT ( a, b : IN STD LOGIC; ¢ : OUT STD LOGIC):

END COMPONENT;
SIGNAL netl,net2,net3 : STD LOGIC; ——EX 3 MES{EAHATRIEEE

BEGIN
ul : h_adder PORT MAP(A=>ain,B=>bin,CO=>net2, So=>netl);--fl{tiEa

uz : h adder PORT MAF(netl, cin, net3, sum);
a3 : orza PORT MAPF (a=>net2, b=>net3, c=>cout) s
END RARCHITECTURE f£dl;
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3.4.1 &m it Z B iER] M H

[ 3-10]

LIBRARY TIEEE ;

USE IEEE.STD_LGGIC_llﬁé.ELL:
ENTITY orZ2a IS

PORT (a, b :IN STD LOGIC; C . QUT. STD LOGIC B
END ENTITY oria:;
ARCHITECTURE one OF orZa IS5

BEGIN

cC<=aORDb:;
END ARCHITECTURE one

-
r



3.4 &inas kI VHDLERR

3.4.2 VHDLBI{LER] COMPONENT L% IS
PORT (im&HTFE) ;
END COMPONENT {4 ;

COMPONENT h adder
PORT { ¢, d : IN STD LOGIC; e. £ : OUT STD LOGIC) ;

g « L porT MAP ( [ROE =] FEHOE,...) ;

PORT (A, B : IN STD LOGIC; CO,50 : OUT STD LOGIC):



3.4 &inas kI VHDLERR

3.4.3 8fArNER T REARREIER N A
[ 5 3-11]

LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;

USE IEEE.STD LOGIC UNSIGNED.ALL ;—-IiZfF8E fa&ERBREFHEH R
ENTITY ADDERSB IS
PORT (A, B : IN STD LOGIC VECTOR(7 DOWNTO 0) ;
CIN : 1IN STD LOGIC; COUT : OUT STD LOGIC;
DOUT : OUT STD LOGIC VECTOR(7 DOWNTC 0) ):
END ENTITY ADDERSB ;

ARCHITECTURE EBHV CF ADDERBB IS
SIGNAL DATA : STD LOGIC VECTCR (8 DOWNTO 0) ;

BEGIN
DATA <= ('0'" & &) + ('0" & B) + ("00000000"™ & CIN):
COUT <= DATA(8): DOUT <= DATA (7 DOWNTO 0) -

END ARCHITECTURE BHV;
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3.4.3 8fArNER T REARREIER N A

A 2 ¥ @ 4 Y Bz Y 26 Y
BC

B / 8 4 F2 \
CIH | |
cout | L

DOUT Sh__ W 9c K 16 % 1T ¥ @ %
B 3-12 8 fulnzssh B

- COUT

L ooutr. g

B 3-13 8 fufiNik2E Quartus I 475 7 RTL HFE
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3.5.1 GiiHAraE 1" AN BB

[ 3-12]

TL.TBRARY TEEE;

USE IEEE.STD LOGIC 1164 .ALL;

use IEEE.STD LOGIC UNSIGNED.ATLL;

ENTITY CNTC IS

PORT (DIN : IN STD LOGIC VECTOR(7 downto 0);
CNTH : OUT STD LOGIC VECTOR(3 downto 0));

END CHTC:

ARCHTITECTURE BHV OGF CNTC TS5

BEGIN

process (DIN)

VARTABLE Q : STD LOGIC VECTOR(3 downto 0);

Begin
g = "00D0";
FOR n in 0 to 7 LOOP -- nELOOPH{ERTE |
IF (DIN{(n)='1') THEN Q:=0+1; [IN 0101100}10000001% 01100010 ) ODO00000 ¥11111111 %
END IF;
END LOOP; .
CNTH<=0Q; & 3-14 {8 3-12 B{H EiEE

end process;

END BHV;
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3.5.2 FOR_LOOP{EHiEAI

(1) B LOOPiIEA]

[ LOOBFTS: ] LOOP
i FE )

END LOOP [ LOOR#FE 1:;

LZ : LOOP
g == a%l:

EXIT L2 WHEN a >10 ; —— AT 1 oRtEEHIERR

END LOOP LZ;



3.5 FiEas IVHDLE R

3.5.2 FOR_LOOP{EHiEAI

(2) FOR_LOOPiEA]

[LOOPFRS: ] ForR {BMTFE, 1N {EIfwEcE wnoop
[EaraE

END LOOP [LOOP FFE1;
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3.5.3 AR IRVESSHIVHDLR IR 5 ik

[ 3-13] A 34T

=2
S

)

11

LIBRRRY IEEE ; B 2 X 15

7

b4

T

R T
USE IEEE.STD LOGIC 1164.ALL ;

4 ] ]
05 % =2 ¥ 15 f et} 7

154

U3E IEEE.STD LOGIC UNSIGNED.ALL Eﬂ 3-15
USE IEEE.STD LOGIC ARTTH.ALL
ENTITY MULTAE IS5
GENERIC { S : INTEGER := 4); ——SES EEE 5 EEH A,
POBT { R OUT S5TD LOGIC VECTOE.(2*5 DOWNTO 1);
A, B : IN S5TD LOGIC WECTCR (5 DOWNTO 1));
END ENTITY MULT4E;
AECHITECTURE CNE OF MULT4E IS5
SIGHAL A0 5TD LOGIC VECTOR({Z*S5
BEGIN
R0 <= CONV 5TD LOGIC VECTOE({O,5
PREOCESS (&, B)
VARTAELE El1 :
BEGIN
Bl := (others
FOR i IN 1 TO 5 LOCP
IF (B{i}) = '1') THEN
Rl := Rl + TO STDLOGICVECTOR(TC BITVECTOR (A0)
END IF;
END LOOP:
E <= El;
END FROCESS:
END AECHITECTURE ONE:

BF T«

DOWNTO 1) -
& A;
5TD LOGIC VECTCE{Z2*3 DOWNTO 1):

=> "0"):

--& 5=4, MHBEEHRT rR1:="00000000"

SLL (i-1)):

191 3-13 FLSErHR B
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3.5.4 GENERICZ¥ & X iEH]

GENERIC( FHiaE : ¥iEER [ : &FHE 1

[ ;ERE - #iiEEl [ - &FEE 1 Y )



3.5 FiEas IVHDLE R

3.5.5 B EHERA

SIGHAL Q : INTEGER RANGE 15 DOWNTOC O;

1;:35 T EERT 1303 5

10E3 TiHEEER, FFEEEER 1000
164004 ToHEEER, T osHEESnos
57202 S EER, FT\EHE 7200

2#11010010¢  TiHGIEEL, T 554G 110100108

Q : BUFFER NATURAL RANGE 1o DOWNTO O;



3.5 ik as I VHDLER IR
3.5.6 AR EERIERF

SIGHAL dl : S5TD LOGIC VECTOR (4 DOWNTO 0);
VARTABLE al : STD LOGIC VECTOR(1l5> DOWNTO 0);

dl <= (OTHERS=>'1"); al := (OTHERS=>'0') ;

dl «— [l1=>e(3),3=>e{3), OTHERS=>e(l) });

dl <= e(l) & e(3) & e(l) & e(3) & e(l) ;



3.5 ik as I VHDLER IR
3.5.7 BALERIERT

O BUERER  Buas ; —30 "10110001" sSRL 3, FHHEFE"00010110"

[ 3-14]

LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.RLL; -—F{EFRzERlEimgr, STHHERE.
FHNTITY decoder3toB IS

port (DIN : IN STD LOGIC VECTOR (2 DOWNTO 0);

DOUT : OUT BIT VECTCOR (7 DOWNTO 0));

END decoder3tob;
ARCHITECTURE behave OF decoder3toB IS5
BEGIN

DOUT<="00000001"™ SLL CONV INTEGER(DIN); L A =
END behawve;
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3.5.8 A RIEHBRIEX HImRE K E K

[ 51 3-15]

ENTITY COMP IS

PORT (C,D : IN STD LOGIC VECTOR(3 DOWNIO 0):
RA : OUT STD LOGIC VECTOR(3 DOWNTO 0);
RM : OUT STD LOGIC VECTIOR(7 DOWNIO 0);

R : OUT BOOLEAN ) :

END ENTITY COME;

ARCHITECTURE ONE OF COMP IS

BEGIN

R<= (C>D); RA <=C+D; RM<= C*D;
END ARCHITECTURE ONE;
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3.5.8 ZREHEBEXNBIRRBFER

C 01000010 plonyaiil )
D §TI00 Y 0001 ol {ioony 1011 )
R
RA
Fn
[ 51 3-16] o
. - ETE2HSS5H 315 185 B 316 #1315 WA RER

USE IEEE.STD LOGIC SIGNED.ALL ;

0100 X 0010 prony(ainl X

1101 0001 )011){001)(1011 Y

c
D

E T p—— |
HA 1 Xs¥3)ys e X il
L 04 Y02 Y08 X0 Y 05 X

3-17 Pl 3-16 RITREBH,

P
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3.5.8 ZRHBIEXNTIERRIFER

[ 3-17]

USE IEEE.STD LOGIC ARITH.ALL ;
ENTITY COMP IS
PORT { C,D : IN UNSIGNED(3 DOWNTO O):
RA : OUT UNSIGNED (3 DOWNTO 0):
BEM : OUT UNSIGNED (7 DOWNTO 0);
R : OUT BOOLEAN ):
END ENTITY COMP:
ARCHITECTURE ONE OF COMP IS
BEGIN
Re<= (C>»D):; RA <=C+D; RM<= C*D:
END ARCHITECTURE ONE;



3.5 FiEas IVHDLE R

3.5.8 A RIEHBRIEX HImRE K E K

[ 3-18]
—— L TExeFTSH 3-17 18E
PORT ( C,D : IN SIGNED(3 DOWNIO 0);
RA : OUT SIGNED(3 DOWNTO 0};
RM : OUT SIGNED(7 DOWNTO 0);

R : OUT BOOLEAN ) :



3.5 FiEas IVHDLE R

3.5.8 A RIEHBRIEX HImRE K E K

i £32 VHDLSBERREAE TARRERMEYAAE
# g, % {E &. e 1 ;iEmEmEsEs
+a 1 i
=4 H il
& == —EHE
T =i EEHEIHEEEER
: i3 EERIHEEEER
MOD IiE T
REM.. Lh4x323 FR
EAWRIER SLL . FEES BIT. BIT_VECTOR si#/FE—8i#E
SEL FEEy BIT. BIT_VECTOR si#/REl—&iE
SLA. EEEH BIT. BIT_VECTOR st#F /3 —H#HE
SRA - EXESH BIT. BIT_VECTOR S /RE—E#E
ROL - FEETEY BIT. BIT_VECTOR si#fF/REl—$fdE
ROR. WEET S BIT. BIT_VECTOR S#A /Rl —E#HaE
o B B
ABS ., Erg-chad=| T
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3.5.8 A RIEHBRIEX HImRE K E K

= e EEEESRE.
=, T5T EEEERE.,
Iy > M MESEHNEIE, RAEE—EEE
o = p NESEHRE, DMOFT—EaE
== ST WMESEHREE, RO —EEE
= Py = o p MESEHERIE, RAE—SEE
AND., = BIT. BOOLEAN, STD_LOGIC
OR.. = BIT. BOOLEAN. STD_LOGIC
NAND . 53 BIT. BOOLEAN. STD_LOGIC
T e NOR.. e BIT. BOOLEAN, STD_LOGIC
XOF., =5 BIT. BOOLEAN. STD_LOGIC
XINOR.. =3 BIT. BOOLEAN. SID_LOGIC
NOT 3 BIT. BOOLEAN, STD_LOGIC

i

Sk
ol
gy
g

it

il

|
.
| ki
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3.5.8 A RIEHBRIEX HImRE K E K

3 33 VHDL #B{EFRL R

bEi

—
=

% &

[

L =s
NOT. ABS, ** RELER.
* ., MOD. REM r
_;E-E..-:'l _:i-;-:' K]

— .« &

sLL. 8LA. SEL., SRA. EOL. EOR.

=5 =y =, == I, =,

AND., OR. NAND. NOR. XOR. XNOE.

T
|
i
1

;Ef]_n
E]
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3.5.8 A RIEHBRIEX HImRE K E K

[l 3-19]

SIGHNAL a * b: ¢ : 5TD LOGIC VECTOR (3 DOWNTO 0):
SIGHAL d» es £ g : 5TID LOGIC VECTOR (1 DOWNIO 0):
SIGHAL h: I: j» k : 5TD LOGIC ;

SIGNAL 1 m» n* o p : BOOLEANW ;

d¢<=e OR £ OR g : —— AT {ERoRER . FAEFES

1<=(m XOR n)AND(o XOR p): -- BEFFE. HMNES

h<=i AND j OR k ; —- FTREFTE. FNES FEER

a<=h AND e ; —— e {Edn 5 eMUEEEFT—B. £iiiE=
h<=i OR 1 : - i BYEEXAESTD LoGIC. MiRIZIBZEAE

-- TR Em-rRiEEER RiEER
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3.5.9 FIEBRIFHHREL

34 [EEEEXELXEEHANE

T g

BREEERFE: STD_LOGIC 1164

TO_STDLOGICVECTOR(A)

&1 BIT VECTOR #3U&# % 5TD LOGIC_VECTOR

TO_BITVECTOR(A)

& STD_LOGIC_VECTOR #8335 BIT_VECTOR

TO_STDLOGIC (A)

& BIT &##5 STD_LOGIC.. #

TO_BIT(A)

& 5TD_LOGIC & BIT &3

FiEiEsE: STD_LOGIC_ARITH

CONV_STD LOGIC VECTOR(A, i)

# INTEGER #£ % 5TD LOGIC VECTOR s#2, A RE#

CONV_INTEGER{A)

# STD LOGIC VECTOR ¥&5 INTEGER

CONV_UNSIGNEINA, i)

# UNSIGNED. SIGNED. INTEGER #IUSE 9% F [ 87 UNSIGNED =&

CONV_SIGNEINA, )

# UNSIGNED. SIGNED. INTEGER #EESE SR E &G SIGNED #5

=iy

EEFE: STD LOGIC UNSIGNED

CONV_INTEGER{A)

& 5TD _LOGIC VECTOR &#qk INTEGER
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3.5.9 FIEBRIFHHREL

FUNCTION TO STDLOGICVECTOR( = : BIT VECTOR)
RETURN S5TD LOGIC VECTOR;

[l 3-20]
LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL:
ENTITY amp IS
PORT { al: a2 : IN BIT VECTOR(3 DOWNTIO 0):
cl» c2,c3 : IN 5TD LOGIC VECIOR (3 DOWNIO 0);

d3
d4

bl: b2: b3 : INTEGER RANGE 0 TO 15:
d1,d2,d3,d4 : OUT STD LOGIC VECTOR(3 DOWNIO 0) }:

amp ;
<= T0 STDLOGICVECTOR (al AND aZ): -—{1}
<= CONV_S5STD LOGIC VECTOR(bl,4) WHEN CONV INTEGER (b2)=95

else CONV S5TD LOGIC VECTOR(b3,4}: —-— (2}
<= cl WHEN CONV INTEGER (c2)= 8 ELSE c3: —-—[(3)
«= gl WHEHN c2 = 8 el=ze c3; ——{4)
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3.5.9 FIEBRIFHHREL

USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;
ENTITY decoder3ctod IS
PORT ( input: IN STD LOGIC VECIOR (2 DOWNIO 0):
output: OUL S5TD LOGIC VECTOR (7 DOWNTIO 0)):
END decoder3tof;
ARCHITECTURE behave OF decoder3tof IS5
BEGIN
PROCESS (input)
BEGIN
Cutput <= (OTHERS =>"'0");
output (CONV INTEGER (input}} <= '1°';
END PROCESS;
END behave;
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3.5.9 FIEBRIFHHREL

FONCTION To bitvector ( = : std logic wector;
zmap : BIT = '0' )
RETURN BIT VECTOR IS
ALTAS 3v : std logic vector(s'LENGTH-1 DOWHTO O IS =3
VARIABLE result : BIT VECTOR (s'LENGTH-1 DOWNTO O ):

Ll
r

BEGIN
FOR i IN result'BANGE LOOP
CASE sv(i)I5
WHEN '0']'L' => resulti{i):= '0';
WHEN '1'|"H' =» result{i}:= "1"';
WHEN OTHERS => result({i):= zmap;

END CASE ;
END LOOP ;
RETURN result ;
END :



3.5 FiEas IVHDLE R

3.5.9 FIEBRIFHHREL

LIBRARY IEEE; --F 1R APEXEREZ R
USE IEEE.S5TD LOGIC 1164.ALL:

USE WORK.n pack.ALL ;

ENTITY axamp IS+

PORT (dat : IN nat; ——FEHRAERIRE N
cu : OUT Bit8): ——EFEHRAEARTEN
END;
ARCHITECTURE bhv OF axamp IS
BEGIN

ou <= mnat to Bit#l(dat):

1=l
=
=l
-
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[ 5] 3-24]

LIBRARY IEEE:;
OSE IEEE.STD LOGIC 1164.ALL;
PACEAGE n_pack IS
——EX—TIntegerf1F2H

SUBTYPE nat IS5 Integer range 0 to 255;
TYPE Bit8 IS array (7 downto 0) OF std logic; --EX—T#igza

FUNCTION nat to Bit8 (s: nat) BETURN BitH:;

END n_pack:
PACKAGE BODY n pack IS+
FUNCTION nat to Bit8 (s: nat) RETUBRN Bitd8 IS
VARITARLE Din: Integer range 255 downto 0;
VABTABLE Rut: Bit8;
VARTABLE Rig: Integer :=2*%%7:;:
BEGIN
Din = =;
FOR I in 7 downto 0 LOOP
IF Din/Rig > 0 THEN
But (i} == "1";
Din := Din-Rig:

ELSE Rut (i):= '0';
END IF;
Rig := Rig / 2Z:

END LOOP:
RETUORN Rut;
END nat to Bit#d;
END n_pack:
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3.5.10 GENERICZS ¥l gtiEH)
[ 51 3-25)

LTBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
ENTITY MUOLTABE IS5
PORT (D1,D2 : IN S5TD LOGIC VECTOR (7 DOWNTO O);
Q : OUT 5TD LOGIC VECTOR (1> DOWNTIO O) ):

END;
ARCHITECTURE BHV OF MULT8B IS
COMEONENT MULT4EB --MULT4E fHiREIH A E
GENERIC ( 5 : integer); —-BIuuLT4s TFERETEH “IRO" EXANE T
PORT ( R : OUT std logic vector(2*5 DOWNTIO 1);
A, B : IN std logic wvector (S DOWNIO 1)):

END COMPONENT ;

BEGIN

ul: MOLT4E GENERIC MAFP (5=>8)

PORT MAP (R =»Q, A=>D1, B=>D2):

(o]

fl{ke « miFeE GENERIC MAE (ZEEER)
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ENTITY buf3s IS —— 3E{F1: =7RENE
PORT f(input : IN STD LOGIC ; —— Hij. A iR
enable : IN STD LOGIC ; —— {FHIm
output : OUT STD LOGIC ) : —-- Hidliw
END buf3ix :
ENTITY mux21 IS —-IEff2: 2Rl EWIAES
PORT {in0, inl, sel : IN STD LOGIC:

output : OUT STD LOGIC. ;
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