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LIBRARY Ieee;

USE ieee.std _logic_1164.all;

ENTITY encoder IS

PORT(input : INSTD LOGIC VECTOR(7 DOWNTO 0);
y :OUT STD LOGIC VECTOR(2 DOWNTO 0));

END encoder;

ARCHITECTURE rtl OF encoder IS

BEGIN

PROCESS(input)

BEGIN




o7,

—)

IZHB IS EIRIE

g,

(®):

vy CASE Input IS
WHEN “011111117=>y<=*111";
WHEN “101111117=>y<=*“110";
WHEN “11011111”7=>y<=“101";
WHEN “11101111”7=>y<=“100”;
WHEN “11110111”7=>y<=%“011";
WHEN “11111011”7=>y<=“010";
WHEN “11111101”=>y<=“001";
WHEN “11111110”=>y<=“000";
WHEN OTHERS=>y<=“XXX";

END CASE;
END PROCESS;
END rtl;




IREE

IS EBIRaE
L B

LIBRARY Ieee;
USE ieee.std_logic_1164.all;
ENTITY priorityencoder IS
PORT(input: INSTD LOGIC VECTOR(7 DOWNTO 0);
y: OUT STD LOGIC VECTOR(2 DOWNTO 0));
END priorityencoder,;
ARCHITECTURE rtl OF priorityencoder IS
BEGIN
PROCESS(input)
BEGIN
IF (input(7)="0") THEN
y<= 66111”; : -
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ELSIF (input(6)='0") THEN y<= “110”;
ELSIF (input(5)='0") THEN y<= “101”;
ELSIF (input(4)='0") THEN y<= “100”;
ELSIF (input(3)="0") THEN y<= “011”;
ELSIF (input(2)='0') THEN y<= “010”;
ELSIF (input(1)='0") THEN y<= “001”;
ELSE y<=“000";
END IF;
END PROCESS;

END rtl;
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LIBRARY Ieee;

USE ieee.std logic _1164.all;

ENTITY decode 3to8 IS
PORT(a,b,c,G1,G2A,G2B: INSTD_LOGIC;

y: OUT STD LOGIC VECTOR(7 DOWNTO 0));

END decode 3t08;
ARCHITECTURE rtl OF decode 3to8 IS
SIGNAL indata: STD LOGIC VECTOR(2 DOWNTO 0);

BEGIN




Indata<=c&b&a;
PROCESS(indata,G1,G2A,G2B)
BEGIN
IF(G1="1’ AND G2A="0" AND G2B="0’) THEN
CASE indata IS
WHEN “000”=>y<=“11111110";
WHEN “001”=>y<=“11111101";
WHEN “010”=>y<=“11111011";
WHEN “011”7=>y<=“11110111";
WHEN “100”=>y<=*“11101111";
WHEN “101”=>y<=“11011111";
WHEN “110”=>y<=“10111111";
WHEN “1117=>y<=*“01111111";
WHEN OTHERS=>y<=“XXXXXXXX";
END CASE;
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ELSE
y<=“11111111";
END IF;
END PROCESS;
END rtl;
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LIBRARY IEEE ;

USE IEE
ENTITY

E.STD LOGIC 1164.ALL;
bcd 7seg IS

jip%)

PORT (bcd led: INSTD_LOGIC_VECTOR(3 DOWNTO 0);
ledseg : OUT STD_LOGIC_VECTOR(6 DOWNTO 0));

END bcd_7seg;

ARCHITECTURE behavior OF bcd_7seg IS
BEGIN
WITH bcd _led SELECT
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ledseg<=“0111111”" WHEN “0000”,--0
“0000110” WHEN “0001”,--1
“1011011” WHEN “0010”,--2
“1001111” WHEN “0011”,--3
“1100110” WHEN “0100”,--4
“1101101” WHEN “0101”,--5
“1111101” WHEN “0110”,--6
“0100111” WHEN “0111”,--/
“1111111” WHEN “1000”,--8
“1101111” WHEN “1001”,--9
“1000000” WHEN “1110”,--minus
“0000000” WHEN OTHERS;

END b@haVior'- ' - —=': ‘ﬁ:E_E: ‘IW
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LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL;
ENTITY mux4 IS
PORT(10,11,12,13,a,b: INSTD_LOGIC;
g: OUT STD LOGIC);

END mux4;
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Lo
ARCHITECTURE behavior OF mux4 IS

SIGNAL sel: STD_LOGIC VECTOR(1 DOWNTO 0) ;
BEGIN

sel<=b&a;
q<=i0 WHEN sel=“00” ELSE
il WHEN sel=“01” ELSE
i2 WHEN sel=“10” ELSE
i3 WHEN sel=*11” ELSE
GXQ;
END behavior;
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BB PR FEAF I VHD LR

9

e
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LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL;
ENTITY bus_mux4 IS
PORT(10,i1,i12,13: INSTD LOGIC VECTOR(3 DOWNTO 0);
a,b: INSTD LOGIC,;
g: OUT STD _LOGIC VECTOR(3 DOWNTO 0));

END bus _mux4;
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G
Lo
ARCHITECTURE behavior OF bus mux4 IS

SIGNAL sel: STD_LOGIC VECTOR(1 DOWNTO 0) ;
BEGIN

sel<=b&a;
q<=i0 WHEN sel=“00” ELSE
il WHEN sel=“01” ELSE
i2 WHEN sel=“10” ELSE
i3 WHEN sel=*“11"” ELSE
“XXXX”;
END behavior;
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LIBRARY IEEE :

USE IEEE.STD LOGIC 1164.ALL;

ENTITY half adder IS

PORT(ab: INSTD LOGIC;

s,co. OUT STD_LOGIC);

END half adder;
ARCHITECTURE rtl OF half adder IS

BEGIN
s<=a XOR b;
co<=aAND b; .
END rtl: | EE i
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g,
i@ﬁ’ 2. &N VHDLEER

THEMAFRRITEREA: FHCH IS HE:
BEREmeE. (RAEFEHA—KEEE)

LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL;
ENTITY full _adder IS
PORT(a,b,cin: INSTD LOGIC,;

s,co. OUT STD_LOGIC);
END full_adder;
ARCHITECTURE str OF full _adder IS

COMPONENT half_adder

)
)
g
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PORT (a,b: INSTD LOGIC;
s,co. OUT STD_LOGIC);
END COMPONENT;
SIGNAL uO co,u0 s,ul co: STD LOGIC;
BEGIN
uO0:half adder PORT MAP(a,b,u0_s,u0 co);
ul:half adder PORT MAP(uO s ,cin,s,ul co);
co <=u0 co OR ul co;
END str;
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@“'""%’
L0 S y——
COMPONENT T4
PORT ¥iBH; --¥m i {iRH
END COMPONENTS;
ToiF B4R A] .
54 o4 PORT MAP (85, ...)

fir B BRHT :
u0:half adder PORT MAP(a,b,u0_s,u0 co)

e NS R

uO:half adder PORT MAP(a=>a,s=>u0_s, co=>u0_co,b=Db)

== |
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3. —{18421BCDMInvEas FIVHDL# R

LIBRARY Ieee ;

USE ieee.std logic_1164.all,

USE IEEE.STD LOGIC ARITH.ALL;

ENTITY bcdadder IS

PORT (cin :IN STD LOGIC;

opl,op2 : IN UNSIGNED(3 DOWNTO 0);
sum : OUT UNSIGNED(3 DOWNTO 0);
co :0OUT STD _LOGIO);

END bcdadder;
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ARCHITECTURE behavior OF bedadder 1S
CONSTANT adjustnum : UNSIGNED:=*110";

N —H

BB EH N6

SIGNAL binadd,result : UNSIGNED(4 DOWNTO 0);

--%X—/\f‘%bmac

I T EFRE

--result
BEGIN

d, CABRAE P E5r — 33 A8 i 5 A0
¥)BCDHY.

binadd<= ( 0'&opl)+op2+cin;

S EREAKIE]

PROCESS(binadd)
VARIABLE tmp : UNSIGNED(2 DOWNTO 0):=000;

- EX—AER, AIERO.

RSP B0 — 2 il A0




BEGIN

IF binadd>9 THEN --H|Wr&s R £ 5 KT9,

I

tmp:=adjustnum;
ELSE

tmp:=“0007;
END IF;

K-

~9, FEIM6IHE,

result<=binadd+tmp; -5 5 R{E KB H B FIBCDIE,

END PROCESS;

sum<=result(3 DOWNTO 0); --/53|BCD KK 4HL
co<= result(4); --BAFHSE 5

N

END behavior;

Ny
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ENTITY comparator IS
PORT ( a,b :IN INTEGER RANGEOTO15;
gtin,Itineqin : IN BIT; --ZKEEIA
agtb,altb,aegb : OUT BIT);
END comparator;
ARCHITECTURE behavior OF comparator IS
BEGIN
PROCESS(a,b,gtin,ltin,eqin)

=14
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BEGIN
IF a<b THEN agth<=’0’; altb<="1’; aeqb<=’0’;
ELSIF a>b THEN agtb<=’1’; altb<="0’; aeqb<="0’;
ELSE agtb<= gtin; altb<= Itin; aegb<= eqin;
END IF;

END PROCESS;

END behavior;
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ENTITY bed_to_bin IS

PORT (ones,tens :IN INTEGER RANGEOTO9;
binary :OUT INTEGER RANGE 0 TO 99);
END bcd_to bin;
ARCHITECTURE rtl OF bcd to bin IS
SIGNAL timesl0 : INTEGER RANGE 0 TO 90;
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BEGIN
times10<=tens*10;
binary<=times10+ones;

END rtl;
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LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL,;
ENTITY bin_to gray IS
GENERIC(n: INTEGER:=8)
PORT (a: INSTD LOGIC VECTOR(n DOWNTO 1);
g. OUT STD LOGIC VECTOR(n DOWNTO 1));

END bin_to _gray;




IREE

e MFISHBISRE
(O

ARCHITECTURE rtl OF bin_to gray IS
BEGIN
PROCESS (a)

VARIABLE tmp:STD_LOGIC VECTOR(n DOWNTO 1);
BEGIN

tmp(n):=a(n);
FOR 1IN n-1 DOWNTO 1 LOOP
tmp(i):=a(i) XOR a(i+1);
END LOOP;
g<=tmp;
END PROCESS;
END rtl; — : ‘w
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J - AL B E A 5
END LOOP [#3%5];
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