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3.1 ZBiEFEa L FHVHDL

[ 3-1]
ENTITY muxzsla I3
BORT ( a, b, = : IN BIT;
W oo ouUT BIT 3;
END ENTITY muxZla;
ARCHITECTURE bhv OF muxZla IS
BEGIN
PROCESS (a,b,s) BEGIN ——JHFEE AR IS
IF (g="1"2 THEN v<=a ; ELSE +v<=b; END IF;
END PROCESS;
END ARCHITECTURE bhv ;

r




3.1 ZBiEFEa L FHVHDL

1. &AFER]

IF a THEN ...
IF (31="0")AND{(sZ="1"}0OR (c<b+l) THEN ...

2. FymapA

3. RERRTE A FE

4. S BRI DS 4

R
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is 2 n#s & EHVHDLHH AR

[#13-2]
it
LIBRARY IEEE ; ﬁ]ﬁ;; "-HDLE ’Hiﬁg
USE IEEE.STD LOGIC 1164.ALL ; HiEE f
ENTITY h_adder IS N EEREFA
PORT { iF A 75 8
A : IN STD LOGIC; | E3##¥ | VHDL

B : IN STD LocIC; | #h#D | & VHDL 3%

S0 : OUT STD_LOGIC; [ HEAR (" Hik | ey SE {4 Fs B
CO : OUT STD LOGIC | EX o fin 985 ENTITY
)i e ik C o B S 1 )
END ENTITY h adder ; < g END ENTITY
ARCHITECTURE fhl OF h_adder IS A FRE E
BEGIN :
IUHDL% ' %ﬂﬁﬁ]&ﬁ
SO <= A XOR B ; BEE L . | ARCHITECTURE
BB spane | CammsmmREEL)
CO <= R AND B ; Fik 8 . | END ARCHITECTURE
END ARCHITECTURE fhl; y / :

B 3-8 VHDL fEF£5+
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1. SEERIEE L4

ENTITY e name I35
PORT | p name : port m data type;

p namel : port mi data type };
END ENTITY e name;



3.2 Fnas &K HVHDLER

2. SR RIA

ARCHITECTURE arch name OF e name IS
[ AR B ]

BEGIN
(DhRetE R B A

END ARCHITECTUERE arch_name H



3.2 Fnas &K HVHDLER

3. IFEZ B HIEREISTD _LOGIC

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

TYPE STD LOGIC IS ('U','X','0','1','%",'W',"L',"H",'"-"); ——BNFMEE
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4. TERFS E R BT
HFERS <= EHRk

F 3-1 VHDL B3 1EFF

PHERERT | EEER PIRTIRE PHERIET | FEERE ZIRTIRE

AND EESRE | NaD | | P | ZHSERE

-
OR ) — | BEBuEE | NOR ) o | BTSN
N>

XOR EERTRME | XNOR | ) o | FEABSRE

NOT — >0 | EmmIAEmiE




3.2 Fnas &K HVHDLER

5. Wit FENRHERE R

LIBEARY WORKE

LIBRARY &STD ;
USE STD. sTANDARD.ALL

LIBRERY <IHiTEEZ>;

USE < WITEA> <EFEE>.ALL ;

LIBEARY TIEEE ;
U5E IEEE.STD LOGIC 1164.ALL ;
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6. BN AT

7. MEHIEFBEE
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3.3.1 DMUik—Z Bk #Eas L CASEER)FRIAR T
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3.3 Mi%k—2 Bk Eas I H
VHDLHE R

[53-3]
LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
ENTITY MUX41R IS
PORT {a, b,c,d,s0,s1 : IN STD LOGIC; v @ OUT $TD LOGIC);
END ENTITY MUX41R;
ARCHITECTURE BHV OF MUX41A is
SIGNAL § : STD LOGIC VECTOR({1 DOWNTO 0);
BEGIN
5 <= s1 & s0 ;
PROCESS (=1, 20) BEGIN --HEESFEPRAILN s1. =0, tBATHEEM =, 0 (5
CRSE (5) IS
WHEN "00O" => vy<=a ;
WHEN "01" => y<=b ;
WHEN "10" => y<=c ;
WHEN "11" => y<=d ;
WHEN OTHERS => NULL ;
END CASE;
END PROCESS;
END BHV ;




3.3.2 CASEiEAH]

ChSE <FTEH> Is
When <iAFEEDIFIEST> => <AFEG>: ... ; <JAFEGF> ;
When <FFEDIFIET> = <IAFEG>; ... ; <JAFEG> ;

WHEN OTHERS => <JiF1EE>;
END CRSE ;



3.3 Uik — 2 Bk e L H
VHDL#R

3.3.2 CASEiEHf]

[ 3-4]
se]l : IN INTESEE ERNGE O To 15

r

CASE sel IS

WHEN O => z1 <= "010" ; —— Hsel=0 FEF

WHEN 1|3 => z2 <= "110" ; -- FHsel A1 33 FHEF

WHEN 4 To 7|2 => z3 <="011"; —— H=el H 2. 4. 5. 637 BIEH
WHEN OTHERS => zd<= "111" ; —— Hzel H 8~15 FE—{EHFHEF

END CASE ¢



3.3 Uik — 2 Bk e L H
VHDL#R

3.3.2 CASEiEHf]

[ 3-5]
SIGNAL wvalue : INTEGEERE EANGE 0 TO 15;
SIGNAL outl : STD_LOGIC ;

CASE wvalue IS

WHEN D == ':'U.tl{= TlT ; —_— valuezﬁUlE E{]ﬁﬂ%@l%j&%’
WHEN 1 => outl<= '0' ; -— [&9EINT WHEN OTHERS EH]
END CASE

CASE wvalue IS
WHEN 0 TO 10 => outl<= '1'; —— EFEEF s~10 MEBES
WHEN 5 TO 15 => outl<= '07;

END CRSE;



3.3 Wit —Z Bk Fas N H
VHDLHiA

3.3.3 IEEEEHE XM 5RE

BE : OUT 3TD LOGIC VECTOR (Y DOWNTO 0} ;
SIGNAL A : 3TD LOGIC VECTOR{1 TO 4)

B <= "01100010" ; —— ®J R e WHE 8 fr —iH#IE 01100010
E (4 DOWNTO 1) <= "1101" ; -- W{ESE, EFReiarh 1t
E (7 DOWNTO 4) <= A : — EFEe(e)=ET a2}, B(T)ET B(1)

SIGHNAL C : BIT VECTOR({Z DOWNTO O}

TYPE 5TD LOGIC VECTOR IS ARRAY { NATURAL RANGE <> JOF 5TD LOGIC;



3.3 MUk — 2 ik £as S H
:LVHDL}'”ﬁS

4 FARTR R R IE R A

LIBERARY IEEE

UskE IEEE.STD LOIGE ARITH.ALL ¢

UNSIGNEDT ("1000™)
VARIABLE war @ UNSIGHED(O TO 10);
S IEMNAL sig @ UNSIGNED({(S TO 0);

SIGNED' ("0101") £F +5, 5
STENED' ("1011"yHEF -5

VARIABLE wvar : SIGNED(O TO 10;;

TYPE UNSIGNED IS ARRAY | NATURAL RANGE <> JOF STD LOGIC;
TYPE SIGNED IS AREAY ( NATURAL RANGE <> JOF 5TD LOGIC;



3.3 Wit —Z Bk Fas N H
VHDLHiA

3.3.5 5 XFEEN%

SsIGNAL e ¢ 5TD LOGIC;

3.3.6 HEBER &

SIGNAL a : STD LOGIC VECTOR (3 DOWNTO 00 ;--BHEEN a4 TEINERE
SIGNAL d : STD LOGIC VECTOR (1 DOWNTO 0) ;——-JEX dh 2 TEFERE
a <= "1"& "0 & d (1) & "1" ; —-TWESHEFE, FEERHHEEN 4

I-F- -(a & d = "101011") THEN ... —— fEIFSEaHel @R E S
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VVHDL$HA

3.3.7 MUik—% Mk FEas K VHDLA Rl #5772

% B R R

[ 3-6]

[ 3-7]

[ 4] 3-81

5 <= =1 & =0 ;
PROCESS({=sl,s0) BEGIN
IF (S="00") THEN yv<=a;
EL3IF (3="01") THEN yv<=k;
ELSIF (S="10") THEN y<=cC;
ELZE w<=d; END IF;
END PROCEGS;
END BHWV ;

s<=51 & s0 ;

w<=a WHEN 5="00" ELSE
b WHEN 5="01" ELSZE
< WHEN 5="10" ELZE
d

END BHVY

5 <= =1 & =0 ;
WITH 5 SELECT
v<=a WHEN "00",
b WHEN "O1",
¢ WHEN "10",
d WHEN "11";
END BHWV ;




3.3 Uik —2 Bk FEas LK
VHDL#R

1. WHEN_ELSE44-{5 5 REER)

Tt{E Bir <= Fik, WHEN MW{ES# ELSE
FikT, WHEN [{E41t FELSE

RIBI ;

z <= a WHEN pl

b WHEN p2
Z

"1™ ELSE
"1l" ELSE

[
r



3.3 Uik —2 Bk FEas LK
VHDL#R

2. RS S AETER]
WITH JA&FEFRIAT, SELECT
TEEBIRE S <= FiLF wHEN JEFEE.
FiA wHEN EIE{E.

FiAT wHEN IETEE;

UNAFFECTED WHEN CTHERS ;
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3.4.1 &imasivt XFbiEa] N A

J— Uhi_ageer
° amn i F
............. et R
. 80 — A 50 — A T_adder
L co f— 8 co
5 | Rz B — ain  cout

1M} inst U2} inst5 ! 0 P g ) e S St — —bin  sum

e e s it e . al. — cin

B 3-11 ®&h0es { adder BisE EHT{HEER { adder



[ 3-9]
LIERARY IEEE; —-2MHEEHEE
IsHE IEEE.STD_LGGIC_llEQ.HLL;
ENTLITY f_adder IS

PORT ({(ain,bin,cin : IN STD LOGIC;

cout, sum @ OUT 3TD LOGIC );

END ENTITY f adder;
ARCHITECTURE f£dl OF f adder I3

COMPONENT h adder —— 1R F 0 gs = BB ]

PORT (A, B : IN $TD LOGIC; CO, S0 : OUT STD LOGIC);
END COMPONENT ;
COMPONENT or2a -—1H AT S E A

FORT { a, b : IN 53TD LOGIC; ¢ o OUT 5TD LOGIC);
END COMBPONENT;

SIGNAL netl,netZ,net3 : STD LOGIC; —-—fEX 3 TESIEANIEERES.
BEGTIHN
ul : h adder PORT MEP (B=>ain, B=>bin, CO=>net?2, S0=>netl) ; ——Hl{1&2G]
uZ : h adder PORT MAP(netl, cin, net3, sum);
u: orZa EORT MAP {a=>netz, b=rnets, Co=Z>Ccout) ;

END ARCHITECTURE f£dl;



is A N8 R HEVHDLER

3.4.1 &imasivt XFbiEa] N A

[4] 3-10]
LIBRARY IEEE -

USE IEEE.STD LOGIC 1led.ALL;
ENTITY orZa IS

PORT i{a, b :IN STD LOGIC; c o OUT 3TD LOGIC };

ARCHITECTURE one OF orZa IS
BEGIN
o <= g OR b ;

END ARCHITECTURER one ;



is A N8 R HEVHDLER

3.4.2 VHDLEI{LIESR]

COMPONENT TLHEE Is
PORT (i &3 ),
END COMEONENT RS |

COMPONENT h_adder
PORT ( o, d : IN STD LOGIC; e, £ : OUT STD LOGIC) ;

#ihE - TS porT MrP ( [HOE =>) FEEWOE, ... ;

PORT (A, B : IN 3TD LOGIC; CO,350 : OUT STD LOGIC);



$3.4 s A HVHDLER

3.4.3 St KEARBIERT N

[ 3-111

LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;
USE IEEE.STD LOGIC UNSIGNED.ALL ;--HEFAEFTEEEARETHER R
ENTITY ADDERSE 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 DOWNTO 0) ) ;
END ENTITY ADDERSE ;
ARCHITECTURE BHV OF ADDERSB IS
SIGNAL DATA : STD LOGIC VECTOR (8 DOWNTO 0) ;

BEGIHN
DATR <= ("0"& A} + (TO0"& B) + (M0000QOO0OC"&CIN);
COUT <= DATA(E); DOUT <= DATA{7 DOWNTO 0) ;

END ARCHITECTURE BHWV;
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3.4.3 St KEARBIERT N

A 22 {23 24 N @5 X 2 X
B 4 8 X Fz X 6C
coy | [ ]
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DOUT D G ST G O

Bl 3-12 8 fuhliEssth B
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3.5 vk L HVHDLER

3.5.1 FirriRHE 1IN
R T

pry  |io101100%10000001) 01100010 Y 0DDOOGOD Y11111111 Y
CNTH T ¥ 2 ¥ 3 % 0 ¥ B 1%

B 3-14 17 3-12 BIfFEiR T

[ 5 3-12]

LIBRRRY IEEE;
I5E IEEE.STD_LOGIC_llEQ.RLL;
use IEEE.STD LOGIC UNSIGNED.ALL;
ENTITY CNTC IS
PORT (DIN IN STD LOGIC VECTOR ({7 downto 0};
CNTH - ouT STD_LOGIC_FECTOR{B downto 0O)5;
END CHNTC;
ARCHITECTURE BHV OF CHNTC IS
BEGIN
process (DIN;
VARIABLE ¢
begin
o= "oooon;
FOR n in 0 to 7 LOOP --n+& Loop RI{EMNEE
IF {(DIN{n)="1") THEN ¢:=0+1; END IF;
END LOOP;
CNTH<=0Q;

end process;

STD LOGIC VECTOR (3 downto 0);

END BHV;



$3.5 Ferkas K HVHDLEIR

3.5.2 FOR_LOOPfE¥iEA]HE

(1> 82/~LOO0OP i&a), HiEMELUT:
[ LOOP #°5: | LOOP
[lEar=sc!
END LOOP [ LOOP RS ];

LZ : LOOP

a = atl;

EXIT LZ WHEN a =10 ;

END LOOP LZ;

—— Ha XF 10 BTEEEEF



3.5 Pk L HVHDLER

3.5.2 FOR_LOOPfE¥iEA]HE

(2) FOR_LOOP 1&H4], EHEERMT:

[LOOP #5: ] For BFEE, v BFRHETEE Loop
IIfi 7 &)
END LOOP [LOOP fRE:



3.5.3 BArsHmA ek I VHDLEIR 71k
[ ] 3-13]

LIBFARY TIEEE ;

USE IEEE.STD LOGIC 1164.ALL ;

USE IEEE.STD LOGIC UNSIGNED.ALL
« ISE IEEE.ZTD LOGIC ARITH.ALL ;
ENTITY MULT4E I=

GENERIC [ S : INTEGER := 4): ——TEM EFEHr o RELHER, HFET 4
PORT [ R : OUT STD LOGIC VECTOR(Z*S DOWNTO 1) ;
&, B : IN STD LOGIC VECTOR (8 DOWNTO 1));

END ENTITY MULT4E;
ARCHITECTURE ONE OF MULT4E IS

SIGNAL A0 : STD LOGIC VECTOR(Z*S DOWNTO 1);
EEGIN

A0 <= CONV_STD LOGIC VECTOR(O,3) & &;
PROCESS (A, B

VARIAELE R1 : STD LOGIC VECTOR(2*3 DOWNTO 1) ;

EEGIN
Bl := [others == '0"'); --& =4, MEAFEHF r1:="00000000"
FOR i IN 1 TO 3 LOOP
IF [(B{i} = '1'} THEN
Rl := R1 + TG_STDLGGIC?ECTDR{TG_BIT?ECTGR{AD? SLL (i-1)) ;
END IF;
o 3 YT o 11 Y 15 X 3 ¥ T X 1
END LOOF; B 12 ¥ 15 W 2 ¥ 5 W 8 ¥ 1 ¥ 14
B <= R1: E 3§ W5 ¥ 2z ¥ 75 ¥ a4y T ¥ 154
END PROCESS; B 3-15 ] 3-13 ik BAIHERRE

END ARCHITECTURE OQNE;



$3.5 Feykas K HVHDLER

3.5.4 GENERICZ¥ 5 XiEH]

GENERIC { ¥#i& : g8 [ . #FH |
[ cE%E - HEER [ BFEE ] Y



3.5 ek gs M HVHDLEID

3.5.5 BEEHRT

SIGNAL ¢ : INTEGER RANGE 15 DOWNTO 0O;

1, 35 S 1 A0 35

10E3 +H# Y, FT S 1000
16#D9# +HE S, ET 3% Do
S#7204# S S, ST AR 7200

2#11010010#% TR, ST #% 110100108

2 @ BUFFER NATURAL FANGE 15 DOWNTO 0O;



is 5 ekt M HVHDLE IR

3.5.6 HEIR{EERIERT

JTGNAL dl : 3TD LOGIC VECTOR{4 DOWNTS 0O} ;
WVARTABLE al : 3TD LOGIC WVECTOR({13 DOWNTO 0} ;
dl <= {(OTHERS3=>"1"); al := {(OTHER3=>=T0")

dl <= {l=»e(3),3=»=(3), OTHERS=>e(l) ;;

dl <= ei{l) & {5} & (1) & (3} & (1} ;



is 5 eyt R HVHDLEIR

3.5.7 BAEIER

FRIRA  ASERAES BaaH ——%= "10110001" SRL. 3, £ E&"'00010110"

[ 3-14]
LIBRARY IEEE;
USE IEBE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.RALL; --A{FFLASH&ERL, TALEFa.
ENTITY decoderstob IS
port (DIN : IN STD LOGIC VECTOR (2 DOWNTO 0);
DOUT : OUT BIT VECTOR {7 DOWNTO 0)};
END decoder3tod;
AFCHITECTURE behave OF decoderitcocd IS
BEGIN
DOUT<="00000001" SLL COMV INTEGER(DIN); --#Bfr#a2 8%
END behave;



3.5 Pk L HVHDLER

3.5.8 ZFREHBRIEXNHHERBIFIEK

[ 3-15]
LTBEARY TIEEE ;
I3E IEEE.STD_LOGIC_llEQ.RLL ;
U3E IEEE.STD_LOGIC_UNSIGNED.RLL ;
ENTITY COMP IS
PORT(C,D : IN STD_LOGIC_VECTOR{B DOWHNTS 0 ;
FA  CUT STD_LOGIC_VECTOR{B DOWHNTS 0 ;
EM : <CUT STD_LOGIC_VECTOR{T DOWHNTS 0 ;
E : <UT BOOLEAN ) ;
EMND ENTITY COMP:
ARCHITECTUEE ONE OF COME I3
BEGIN

= ; =_+ : = * ; - y
R (C=D) EA «<=C+D; EM<= C*D B 3-16 @] 3-15 Eﬁﬁ_ﬁ-fﬁ}{fr
END ARCHITECTUEREE ONE:

0100 ) 0010 YpIoLy 1111y

C
D f1i01)y 0001 ypoinyfoory1oi1 i
R
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3.5.8 ZFREHBRIEXNHHERBIFIEK

[ 7] 3-16]
— FFHaES 55 3-15 /8[F
USE IEEE.STD LOGIC SIGNED.ALL ; c t 01003 0010 0100111130
- - D friory 0001 o1t yioon)Toit )

B L_J L
Ba f 1 XS X3XS A E X A |
M p P4 ¥O04y02)Y 06 X 0D X 05 )

B 3-17 #3116 KIfFEERE
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3.5.8 ZFREHBRIEXNHHERBIFIEK

[ 3-17]
LIBEARY TEEE ;
I5E IEEE.STD_LOGIC_llEQ.ALL ;
I5E IEEE.STD_LOGIC_RRITH.RLL ;
ENTITY COMP TS
PORT { C,D : IN UNIIGNED (3 DOWNTS O ;
Ef : OUT UNSIGHNED (2 DOWHTC 0) ;
EM : OUT UNSIGNED (7 DOWNTS 03 ;
E : oUT BOOLEZN ) ;
END ENTITY COME;
ARCHITECTUEE ONE OF COMEP I3
BEGTIHN
E«<= {(C>D); EA <=C+D; EM<= C*D;
END ARCHITECTUEE ONE;



3.5 ek gs M HVHDLEID

3.5.8 ZFREHBRIEXNHHERBIFIEK

[ 3-18]
— L T HEH&HS 5% 3-17 18[F
BFORET ( C,D : IN S3IGNED (3 DOWNTS 0O) ;
EA : OQUT S3IGHNED (3 DOWHNTS 0} ;
EM : QUT SIGHNED(T DOWHNTS 0} ;
E : QUT BOOLERN ) ;



$3.5 Feitas K HVHDLEIR

3.5.8 ZFREHBRIEXNHHERBIFIEK

fhe 3-2 VHDL BRAFFFIZeE o TG SR 288 E LM%

= B " I owe fEErinE=a
+ fn B
— 1% fidy
& HE —EfEHrER
* ES frtagilEn gk ety
/ (2 i aisiEaEn
WOD B8 BEET
REM Hi 40y
EARIERT SLL =Wk BIT. BIT_VECTOR sh#n/RE—:f¥reR
SRL ZEAOTE BIT. BIT_VECTOR eifn/RBU—&f¥reR
SLA HALRE BIT. BIT _VECTOR sh#n/RB—4F%reR
SRA HAGHE BIT. BIT_VECTOR gifh/RB—FHreR
ROL 1Z 3B 1EIR % BIT. BIT_VECTOR g /RBl—f#reR
ROF. 2 EEINGA T BIT. BIT_VECTOR 2i7n/RE—&f%reR
ARG Hizfrt{g B




$3.5 Feykas K HVHDLER

3.5.8 ZFREHBRIEXNHHERBIFIEK

= FT (ExCIEngieatiil
j= AT HiaErE=R
- I fras SEEEER, LTy A —sEEEE
FAHRHET > *F = e Ny e e
<= T traE SEEEER, Tty f)—sEEes
== FTEFET trEE SEEEEER, Erfhrp)—sEEes
AND 5 BIT, BOOLEAMN, STD LOGIC
OF. & BIT, BOOLEAM, STD LOGIC
MAMND 53k BIT, BOOLEAN, STD LOGIC
(B R IRETT MOR adE BIT. BOOLEAN, STD LOGIC
HOR, =y BIT, BOOLEAM, STD LOGIC
HNOR. =yanelS BIT, BOOLEAMN, STD LOGIC
NOT 3E BIT, BOOLEAMN, STD LOGIC
e + iE B
TSR — = o5




is 5 ekt M HVHDLE IR

3.5.8 KRizHBENHIERB P EK
[ {7 3-19]

SIGWAL a » b, c : 3TD LOGIC VECTOR (3 DOWNTO 0);
SIGHWAL d, =, £, g : 3TD LOGIC VECTCE {1 DOWNTS 0 ;
SIGWAL h, I, ], k : ATDh LOGIC ;
SIGHWAL 1, m, h, O, p : BOOLEAN ;

d<=e OR f OR g : - FTERERF OR MR, TEES

1<={m XOR n}AND{o XOR p); -- BIEFAFE, LAMES

h<=i AND 7 OR k ; -— FMEERFARE, RNES, FEHR

a<=b AND e ; - BEH D 5 e M REES—H, FEHR
h<=i OR 1 ; —— 1 MIHELAE sTD LocIC, M 1HIMELME



is 5 eyt R HVHDLEIR

3.5.8 ZFREHBRIEXNHHERBIFIEK

F 33 VHDL #IEFAR

= B & it & £
MNOT, ABRS, ** B o1 L 7o
* , ¢ , MOD, REM A
+HIES), —(fs)
+ 4 — . &

=LL. &LA. BREL. 3REA, REOL, ROR

= i= s == 1 =

AMND, OF, MNaAMND. NOE, XOE, XMNOE

B (LA




is 5 eyt R HVHDLEIR

3.5.9 FIERAEH R
F 34 IEEE BESRER M

Egigzt In R
FRERFEE STD_LOGIC 1164
to_stdlogicvector(A) B bit_vector 258954 % std_logic_vector
to_bitvector() B std logic wvector ¥#0 8 bit vector
to stdlogic (A) H bit F LAY std logic
to bit(A) B std logic 25 AYEEHE A% bit 25RY

FRERFEE STD_LOGIC ARITH

corv_std logic vector(d fF1£) | 47 integer ¥ ¥ A% std logic vector 258Y, A R4

coty_integer(A) 1 std logic vector ¥E#LAR integer
cotv_unsigned(s, fiF{E) & unsigned, signed, integer EBISHRAFETF WM unsigned S8
conv_signed(s, fif{£) & unsigned, signed, integer =B AFETF <] signed 258

FRERFEE, STD LOGIC UNSIGNED

conv_integer(A) B std logic wector $# 8% integer




is.s Feykas K HVHDLER

3.5.9 FIERAEH IR

FUNCTION TC STDLOGICVECTOR{ s : BIT VECTOR)
EETUEN 3TD LOGIC VECTOR;

[ 3-20]
LIBEARY ITEEE;
J5E IEEE.STD_LOGIC_llEQ.ALL;
USE IREE.STD LOGIC UNS IGNED.ALL;
ENTITY amp I3
BEORT { al, a2 : IN BIT_VECTOR(B DOWNTS 07 ;
cl, c2,c3 @ IN ATD LOGIC WVECTOR (3 DOWNTS 0 ;
bl, b2, b3 : INTEGEE EANGE 0 To 15;
dl,d-,d3,d44 : oUT STD_LOGIC_VECTOR(B DOWNTS 0 3 ;

END awmp;
dl <= T¢ STDLOGICVECTOR (al AND az) ; -— {1}
dz < = CONV_STD_LDGIC_?ECTOR{bl;4} WHEM CONV_INTEGER{b2}=9

else CONV_STD LOGIC VECTOR(DL3, 4} ; -- (2}
d3 < = cl WHEN CON?_INTEGER{C2}= 8 ELSE c3; -—{3)
dd <« = ¢l WHEN <2 = 8 else c3; —— {4



is.s Feykas K HVHDLER

3.5.9 FIERAEH IR
[ {7 3-21]

LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGHNED.ALL:
ENTITY decoder3tol IS
PCRT  input: IN STD LOGIC VECTOR (2 DOWNTS 0O
output: OUT 3TD LOGIC VECTOR (7 DOWNTC O0) ) ;
END decoder>toB;
ARCHITECTURE behave OF decoder3tol IS
BREE=IN
PROCESS {input) BEGIN
output<={OTHERES =>"0"}; output{CONV_INTEGER{input}}{:’l';
END PROCESS;
END behave;
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3.5.9 FIERAEH IR

[ 3-22]
FUNCTION To_bit { = : Std_ulogic; ¥map : BIT:="0'" }RETUEN BIT ;

FUNCTION To bitvector { s : std loglc vector ;
¥map : BIT := '0" }RETURN BIT VECTOR ;

FUNCTION To bitvector { s : std uleoglc vector ;
¥map : BIT := '0" }RETURN BIT VECTOR ;
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3.5.9 FIERAEH IR

FUNCTION To bitvector {( 5 : std loglc vector;
¥map : BIT := 07
EETUEN BIT VECTOE I3
ALIAS =v : =std logic vector (s'LENGTH-1 DOWNTO 0 I3 = ;
VARTABLE result : BIT VECTORE (s "'LENGTH-1 DOWNTD O };
BEGIN
FOR 1 IN result'RANGE LOOP
CARSE svi{i) I3

WHEM 07 |'LT =» result{i):= '0T;
WHEM T17|TH' => result{i):= '1T7;
WHEN OTHERS =3» resulti{i):= xmap:;
END CAZE ;
END LOOP

EETUEN result ;
EMND :
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[ 3-23]
LIBEARY TIEEE;
UaE IEEE.STD_LOGIC_1164.HLL;
ENTITY MULTEE IS
POET{(D1,DZ : IN STD_LOGIC_?ECTOR{T DOWNTS 0 ;

@ ¢ OUT 3TD LOGIC VECTOR (13 DOWNTO 0} j;
END;

ARCHITECTURE BHV OF MULTBEB IS

CCMPONENT MULTAB --MULT4B R KiF F 7= 88

GEMERIC ( § : integer); --BE#bMULT4B idchaF &3 “tmO” X HEH
PORT ( B : oOUT Std_logic_vector{E*S DOWNTD 1) ;
A, B : IN std logic vector (3 DOWNTO 1));
END COMPONENT ;
BEGIN
ul: MULT4E GENERIC MAP (5=>8)
PORT MAP (R =>Q, A=>D1, B=3>D2);

END;



E‘ﬁ

ENTITY buf3s IS —— TRl =HEE
PORT (input : IN STD LOGIC ; -— A
enable : IN STD LOGIC ; -- {EgE
output : OUT STD LOGIC ) ; -- H#itHug
END bufix ;
ENTITY mux2l Ig ——EE 2 2t 1 BHBIEER
PORT (in0, inl, sel IN STD LOGIC;
output : OUT STD LOGIC) ;
’ ’ h_suberdlﬂ ’ h_ﬁudedrlﬂ difir
Su;r_m s _out B y s _out ;FDs_uztout
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