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FUNCTION bl2bit (a : BOOLEAN) RETURN BIT IS
BEGIN
IF a then
RETURN '1';
ELSE
RETURN '0";
END IF;
END bl2bit;
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-- i2bv : Integer to Bit_vector. i
--In: Integer, Value and width. Functi O_n
-- Return : Bit_vector, with left bit is the most si  gnificant bit. Declaration

package my_package is

Function
Body

RETURN '0';
END IF;
END bl2bit;
end my_package;
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-- i2bv : Integer to Bit_vector.

--In: Integer, Value and width.

-- Return : Bit_vector, with left bit is the most si gnificant bit.
package my_package is

end my_package;

function i2bv (val, width : integer) return bit_vec  toris
variable result : bit_vector( width-1 downto 0) := (
variable bits : integer := width;
begin
fori in O to bits-1 loop
. .

end my_package;
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-- cnt4 : 4-bit binary counter .

-- model : behavioral

use work.my_package.all;

entity cnt4 is
port(dout : out bit_vector(3 downto 0);
clk, reset : in bit);

elsif (clk = '1') then
cnum := cnum + 1;
end if;
dout <= i2bv(cnum,4);
end process;
end beh;

Function
Declaration

Function

Body

others =>'0");

£4




v 1 J o ) Y 4 = 1
mamﬁawummmwa Full adder Lﬁ@!ﬂlﬂu’ﬂg‘lu Package

library ieee;
use ieee.std_logic_1164.all;
package my_package is

end my_package ;
function FULLADD (A,B, CIN : std_logic ) return std_logic_vector is
variable SUM, COUT : std_logic;
variable RESULT : std_logic_vector (1 downto 0);
begin

end my_package ;
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library ieee;
use ieee.std_logic_1164.all;
use work. my_package.all;
entity EXAMPLE is
port (A,B : in std_logic_vector (3 downto 0);
CIN : in std_logic;

S1 <= FULLADD (A(1), B(1), SO(1));
S2 <= FULLADD (A(2), B(2), S1(1));
S3 <= FULLADD (A(3), B(3), S2(1));
S <= S3(0) & S2(0) & S1(0) & SO(0);
COUT <= S3(1);

end ARCHI;




Recursive Function
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package my_package is
function my_factorial(x : integer) return integer;
end my_package ;

end if;
end function my_factorial;
end my_package ;
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use work. my_package.all;
entity EXAMPLE_3 is

S <= my_factorial(A);
end ARC,;




Tils “Tﬂﬂﬂg (Procedure)

=)

& S o PR '

19 Wanvu uaz ldsaess arendlulalsunsudos

(Subprogram) ﬂmmﬂiwmﬂmmmmaumuauﬂu )

mmmssammmmgmuamummmﬂﬂ%uaﬂq 011317

Liﬂﬂ“l%”lﬂazmﬂiﬂﬂ"l,mamﬂummuunﬂqmmmmmﬂﬂf
) = /3 Y o Y

1 Taseasevedlisaessnaaienuvealanyy

1 1 Jo o =S J
ﬂ')'liJL!@]ﬂﬁNi%ﬁ’)N“WQﬂﬂfUﬂUI‘]J'i“D’!fJ’E]ﬁ

v

Harsu Wennsenlasunlasmiidad g ualilsFwesinld
Wari¥usl RETURN miegamay ualisawesiiniolifld drilern
iesaiumsngamsimnuvedlisdees

Harsuaumndumisammey ual)sdwesannsasamldnalom

a a d 1

NAManise Mode Y099115131ARINGINIM (formal parameter list) 191
do Y ¢ Y]

gilanduiluszion IN i uavesls@wesiulans IN, out

uag INOUT

do ¢
maisenantuilumsiSenuuy Expression ualuldsdiwesilums
(38AUDY Statement

(Y] d Q'J d
wuRenuanvy TdsaewesUseneuals Procedure declaration Hag
Procedure body




Procedure Declaration
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PROCEDURE name (formal_parameter_list) IS

END name;

#7081 Procedure body

PACKAGE BODY util IS

END util;

PROCEDURE add_element(element : IN REAL;
VARIABLE filter_data: INOUT filter_data_type) IS
BEGIN
FOR IN filter_data'HIGH DOWNTO filter_data' LOW+1 L@QP
filter_data(i) := filter_data (i-1);
END LOOP;
filter_data(filter_data'LOW) := element;
END add_element;

PROCEDURE zero_out(input : INOUT filter_data_ty®)
BEGIN

FOR i IN inputRANGE LOOP

input(i) := 0.0;

END LOOP;
END zero_out;
PROCEDURE still_busy IS
BEGIN

ASSERT FALSE REPORT "Still Busy!" SEVERITY NOTE;
END stil_busy;
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PROCEDURE FULLADD (A,B, CIN : in BIT; C : out BIT VECTOR (1 downto 0) );
iei3en1d §20 FULLADD(X1,X2,X3,Y);

A0 X1-> A X2->B X3 > CIN Y<-C
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FULLADD(A => X1, B=>X2, CIN=>X3,C=>Y);
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library ieee;
useieee.std logic_1164.all;
package my_package is
procedure fulladd(A,B, CIN : in std_logic;
C : out std_logic_vector (1 downto 0) );
end my_package;
package body my_package is
procedure fulladd (A,B, CIN : in std_logic;
C : out std_logic VECTOR (1 downto 0)) is
variable S, COUT : std_logic;
begin
S:= Axor B xor CIN;
COUT := (A and B) or (A and CIN) or (B and CIN);
C:=COUT & S;
end fulladd;
end my_package;

M3558n11/5Fe05 FULLADD lu package

library ieee;
use ieesstd_logic_1164ll;

entity EXAMPLE is
port( A,B:in std_logic_vecto(3 downto 0;
CIN : in std_logic;
SUM : out std_logic_vectof3 downto Q;
COUT: out std_logic);
end EXAMPLE;
architecture ARCHI of EXAMPLE is
begin
procesgA,B,CIN)
variable SO, S1, S2, S3td_logic_vectof1 downto 0;
begin
fulladd (A(0), B(
fulladd (A(1), B(
fulladd (A(2), B(
fulladd (A(3),
SUM <= S30) &
COUT <= S3(1);
end process;
end ARCHI;

), CIN, SO;

), SQ1), SI;
), S1(1), S2;
), SZ1),
S

(0)
1
2
&

11), S3;
2(0) & S1(0) & SO(0);

14



msuilasilszinanvestoya (Type conversion)

O a1 VHDL sleuthadusianednuilszinnuesdoya

U A 1 Y 1 < r{:;l S JY <
nanfemMsdedoyasznINeaUINATY pouldnAdouily
Uszani@edniy 1(¥u BIT AU BIT %50 BIT_VECTOR iU
BIT_VECTOR dziluauazyilalild wu BIT fu
STD_LOGIC #38 STD_LOGIC_VECTOR i1l

9

BIT VECTOR fil31d &aiiulu LIBRARY IEEE 3]
Package 1 lAussyilsnduionmsmlasdoyarnalsziani’

Y] ] o’qlz
A10819NINTU

O desnilanduiioglu std_logic_1164

I <
larafu uilasan 1
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CONV_INTEGER STD_ULOGIC SMALL_INT

CONV_INTEGER UNSIGNED INTEGER
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LIBRARY ieee;
USE ieee.std_logic_1164.ALL;
USE ieee.std_logic_arith.ALL;
USE ieee.std_logic_unsigned.ALL;
ENTITY ex_conversion IS
PORT (&, b: IN std_logic_vector(3 downto 0);
¢ : OUT std_logic_vector(7 downto 0));
END ex_conversion;
ARCHITECTURE behav OF ex_conversion IS
SIGNAL a_i, b_i, c_i : integer range 0 to 255;
BEGIN
-- convert from std_logic_vector to integer
a_i <= (conv_integer(a));
b_i <= (conv_integer(b));
ci<=a.i*b_i

-- convert from integer to a 8 bit std_logic_vector

¢ <= (conv_std_logic_vector(c_i,8));
END behav;
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