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1. ENTITY EX1 IS

2. PORT (x:IN BIT VECTOR (3 DOWNTO O0) ;
3. s:IN INTEGER RANGE 0 TO 3;
4. yv:0UT BIT) ;

5. END EX1;

6. ARCHITECTURE behave OF EX1 IS
7. BEGIN

8. PROCESS (x,s)

9. BEGIN

10 FOR i IN 0 TO 3 LOOP

11. IF s=1 THEN y<=x(1i);
12. END IF;

13 END LOOP;

14. END PROCESS;

15. END behave;

. 107y 3,2 MM7vay MNMNN DN 7290 WK

IUNI MM DNOND DXNNA N2 0NN DX OOWN ,TNIANNY PNYY NDIVN DN PNYD .a
.x="1101""vs=3

X s i 1099019 SNIND ONN y
1101 3 0
1101 3 1
1101 3 2
1101 3 3

DO DY RXIND DX MNIIND DN I PIXY 10 NIOIWNS N0 LD .1 )

M MIONN OTOY NININND HPNIAD NIWN DN .2
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LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY EX2 IS
PORT(clK, rst: IN STD_LOGIC;
X - IN STD_LOGIC;
y :OUT STD_LOGIC_VECTOR (1 DOWNTO 0)):
END EX2;

ARCHITECTURE smachine OF EX2 IS
TYPE mySTATES IS (s0, s1, s2, s3);
SIGNAL currentS : mySTATES;

BEGIN
PROCESS (clk, rst)
BEGIN
IF rst="1' THEN
currentS<=s0;
y<="00";
ELSIF (clk' Event AND clk = '1') THEN
CASE currentS IS
WHEN s0 => IF x="1' THEN currentS<=s1;
y<="01";
END IF;
WHEN s1 => IF x="1' THEN currentS<=s2;
y<="10";
END IF;
WHEN s2 =>IF x='1' THEN currentS <=s3;
y<="11";
END IF;
WHEN s3 =>IF x="1' THEN currentS <=s0;
y<="00";
END IF;
END CASE;
END IF;
END PROCESS;

END smachine;
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sysl : Ul

| sys3:U3 |

x(3..0) DD x(3..0) y a
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y y

S
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| sys2 : U2 |
| x(3..0) y |
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ENTITY sysl IS
PORT(x : IN BIT_VECTOR(3 DOWNTO 0);
y : OUT BIT);
END sysl1;
ARCHITECTURE behave OF sys1 IS
BEGIN
y<=(x(0) AND x(1)) OR (x(2) AND x(3));
END behave;
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ENTITY sys2 IS

PORT(x : IN BIT_VECTOR(3 DOWNTO 0);

y : OUT BIT);

END sys2;
ARCHITECTURE behave OF sys2 IS
BEGIN

y<=(NOT x(0) AND x(1)) OR (x(2) AND NOT x(3));
END behave;

ENTITY sys3 IS
PORT(a, b, s : IN BIT;

y : OUT BIT);
END sys3;
ARCHITECTURE behave OF sys3 IS
BEGIN

y<=a WHEN s='0' ELSE b;
END behave;
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(D199 12)

NOYA DIy DI

ENTITY__ entity_name IS

GENERIC (parameter_name :

PORT (

END__entity_name;

parameter_name :

input_name : IN STD_LOGIC;
input_vector_name : IN BIT_VECTOR (high downto low);
bidir_name : INOUT STD_LOGIC;

output_name : OUT STD_LOGIC )3

Sy *553 Man

string := default_value; n0H MY’

integer := default_value);
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NOVA DIIPPY DI

ARCHITECTURE a OF __entity_name IS
TPINNN XARWN DY NINND
BEGIN
-- Process Statement
-- Concurrent Procedure Call
-- Concurrent Signal Assignment
-- Conditional Signal Assignment
-- Selected Signal Assignment
-- Component Instantiation Statement
-- Generate Statement

END a;

Sy r5H Man
99 )

__process_label:

PROCESS (__signal_name, __signal_name)
VARIABLE __ variable_name : STD_LOGIC;
VARIABLE __variable_name : STD_LOGIC;

BEGIN
-- Signal Assignment Statement
-- Variable Assignment Statement
-- Procedure Call Statement
-- If Statement
-- Case Statement

-- Loop Statement

END PROCESS __process_label;

Sy 2955 nran
IV 129N
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2299°9 113051 N”I1a102 Wiy

COMPONENT __component_name
GENERIC (__parameter_name : string := __default_value;
__parameter_name : integer := __default_value );
PORT (
input_name, input_name : IN STD_LOGIC;
bidir_name, bidir_name : INOUT STD_LOGIC;
output_name, output_name : QOUT STD_LOGIC);

END COMPONENT;

5y NYNYN
YINIVAY M)A
AND D294

__instance_name: __component_name
GENERIC MAP ( parameter_name => parameter_value,
parameter_name => parameter_value )
PORT MAP ( component_port => connect_port,

component_port => connect_port );

2”2 vinvy
’299°0 10,2

__generate_label:

FOR __index_variable IN __range GENERATE
__statement;
__Statement;

END GENERATE __generate_label;

D”Ian NV
GENERATE

FOR nx9Ya

__generate_label:

IF __expression GENERATE
__statement;
__statement;

END GENERATE __generate_label,

IF P35 9w

GENERATE

4 Tmya Twnn
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LOOPS MN9Y

__loop_label:

FOR __index_variable IN __range LOOP
__statement;
__statement;

END LOOP __loop_label;

FOR nN9Y

__loop_label:
WHILE __boolean_expression LOOP
__statement;

__statement;

END LOOP __loop_label;

WHILE nx9Y
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PROCESS-5 YN — 13907 93 NN

__signal <= __expression WHEN __boolean_expression ELSE

__expression WHEN __boolean_expression ELSE

__expression ;
.NVIVA "WHEN" DP9 MmysnNa AND yw vinon : 1 9T
Y<="l'"'when(a="1") and (b="1")else'0';
Jownn "WHEN" DP9 Mysnxa AND 9y vindm @ 2 DT
Y <="0"when (a="'0") and (b ='0") else
'0' when (a="'0") and (b ="1") else
'0' when (a="1") and (b ="0") else

lll;

n»”Iann

When ... Else

WITH __ expression SELECT
__signal <= __expression WHEN __ constant_value,
__expression WHEN __ constant_value,
__expression WHEN __constant_value,
__expression WHEN __constant_value,

__expression WHEN others;

WITH .. SELECT 71010 DTp9 MysnNNI AND WY windn :Hnang
Signal ab : bit_vector (1 downto 0);
Begin
ab<=a & b;

with ab select
y <="'0" when "00",
'0' when "01",
'0' when "10",

'1' when others ;

n»”Iann

With ... Select
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PROCESS 7102 — *90 79032 n»Inn

IF __boolean_expression THEN 790N

__signal <= __ expression;
If .. Then .. Else
ELSIF __boolean_expression THEN

__signal <= __expression;

ELSE

__signal <= __expression;

END IF;

CASE __expression IS CASE 09N

WHEN __ constant_value =>
__statement;

__statement;

WHEN __ constant_value =>
__statement;

__statement;

WHEN OTHERS =>
__statement;

__Statement;
END CASE;

: CASE 1»)NnNa Myan vindnd fnung

Process(s)
Begin
Case s is
When "00" => y <="0001";
When "01" => y <="0010";
When "10" => y <="0100";
When "11" => y <="1000" ;
End case;

End process;
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PROCESS 7102 — *90 7°9032 n»Inn

NI DNND DOV DX YNIAN DIDINN

S : BIT_VECTOR (1 DOWNTO 0) Y : BIT_VECTOR (3 DOWNTO 0)

S1 SO Y3 Y2 Y1 YO0

0 0 0 0 0 1

0 1 0 0 1 0

1 0 0 1 0 0

1 1 1 0 0 0
library ieee; RVE.k : 23909 NINT
use ieee.std_logic_1164.all; E_ D YB3 0] L nysaNn Nndy
. . | : 190 )99 NHIY
entity DEMUX is :_ S[L.... 0] : JEp—

|

port (d : in bit; ! CASE

s :in bit_vector (1 downto_O)_; _________________
y : out bit_vector (3 downto 0);

end;

architecture behave of DEMUX is

begin

process (s)

begin
case s is
when "00"=> y<='0'&'0'&'0' & d;
when "01"=> y<='0&'0'&d &0,
when "10"=> y<='0'&d &'0'&'0,
when "I1"=> y<=d & '0'&'0' &0}
end case;

end process;

end behave;
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PROCESS 7102 — *90 79032 n»Inn

wait; NPY72 N0 NVIYY HVINOYW WX TYD NPNY
wait on DNNYN NPV ;

wait until )9 >)NID ;

wait for  y2v MM 79010 ;

VN NP
WAIT

Library ieee;
Use ieee.std_logic_1164.all;
Entity DFF1 is
Port (e, d : in std_logic;
Q :inout std_logic;
Nq : out std_logic );
End DFF1;
Architecture behave of DFF1 is
Begin
Process
Begin
Wait until e'eventande ='1";
Q<=d;
Nqg <=not d;
End process;
End behave;

502 (ENTITY) M >”ay SYMBOL 500 198 175NN

wINnIo NNy
DFF
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MavI MNINT

Process (enable)
Begin
If pre="1" then q<="1";
Elsif clr="1" then q<="0";
Elsif  enable 'event and enable ='1' then q<=d;

End process;

INAD DHRN DDAV MININDT MW NN YD NHNTI TPONN

PRE CLR ENABLE D Q
1 0 F F 1
0 1 F F 0
0 0 MOy PN F DTIP 280 W)
0 0 oy 0 0
0 0 oY 1 1

YININIY nnang
MNIAN oy DFF
DY

architecture EXAMPLE]1 of ARRAY is

type INTEGER_VECTOR is array (1 to 8) of integer;

1 -

type MATRIX_A is array (1 to 3) of INTEGER_VECTOR;
.

type MATRIX_B is array (1 to 4, 1 to 8) of integer;

signal MATRIX_3x8 : MATRIX_A;
signal MATRIX_4x8 : MATRIX_B;
begin
MATRIX_3x8 (3) (5) <=10; -- 730 702 7TWwN0

MATRIX_4x8 (4, 5) <= 17; -- »T00"YT TN

end EXAMPLEL;

NPYY MNNDNT
099913 NaYMm
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library ieee;

use ieee.std_logic_1164.all;
entity_state_machine is
port (clk : in bit;
count_out : out bit_vector (1 downto 0));
end state_machine;
architecture behave of state_machine is
type state_type is (sO, sl , s2, s3); -- names of states
signal state : state_type;

begin
counting : process (clk)
begin
if clk'event and clk = '1' then -- positive edge event
case state is
when sO => state <=sl1;
when s1 => state <=s2;
when s2 => state <= s3;
when s3 => state <= s0;
end case;
end if;
end process counting;
with state select

count_out <= "00" when s0,
"01" when s1,
"10" when s2,
"11" when s3;
end behave;

NN NN
N3 NN
D289
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Mav MININT

entity ADDER_FUNC is
generic (max : integer := 15);
port (
A, B : ininteger range O to max;
SUM : out integer range 0 to MAX + MAX);
end;
architecture behave of ADDER_FUNC is
function ADD (x , y : integer) return integer is
variable s : integer;
begin
SI=X+Y;
return s;
end function ADD;
begin
sum <= ADD (a, b); -- MXP)92 NNIPN

end behave;

3905 DAY
nDUNRNYNI
PN
NN NY¥AND
09901 3

library ieee;

use ieee.std_logic_1164.all;

entity adder_proc is

port ( A, B :in integer;
SUM : out integer);

end;

architecture behave of adder_proc is
procedure ADD (signal x , y : in integer;
signal s : out integer) is
begin
S<=X+Y;

end procedure ADD;
begin

ADD (a, b, sum);

end behave;

3905 DAY
NURNYNI
19993

NN NY¥AND
09901 2
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PACKAGE __package_name IS

-- Type Declaration

-- Subtype Declaration (FUNCTIONS , PROCEDURES)
-- Constant Declaration

-- Signal Declaration

-- Component Declaration
END __package_name;

package body package_name is
declarations

deferred constant declaration

end package body package_name;

subprogram bodies (MMNTXIINN NPXPNAT MW NNON)

NN
PACKAGE

Mode b taly na'nd
in b) N7
out N7 k)
inout 2 2
buffer p) )

IPNbdSNNa




DN 11921 :NAD)
Y/yVUn 2%aN ,711003 PONYY

ANNHD DNID

NN
DINN o1 N2y
input signal BxonHoi curaan Js 5 )Ls) NI TN
output signal BorxomHOI curHan Y NN TN
states diagram JlnarpamMma coCTOSIHMIA B el D181 PPN
effective power OddexTrBHAA U 5,4 9 DaoN
MOIIIHOCTD
components Cocrapnstomue S | ols MmN
amplifier Yeunurenn < 2730
switching converter | Kommytupyembiit Jets e ATIIN PPN
peobpasoBarenb

alternative circuit Cxema 3aMeleHns Ay ad) 5 A1) 29900 93N
digital system CUHXPOHHBII aBTOMAT o plis TPPI9D NIVN
oscillator Teneparop kone6aHmit ol 0
bias point Pabouast Touka /sl e AR TP
bit but - 710
symbol CumBon Py S5nD
logic operation Jlornyeckue onepanym sy v 39 799
vibrations Yacrora KomebaHmit SLL 535 mTHPA T
frequency

hierarchical design | VMepapxudeckoe 5 o 73977 NION
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