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architecture Behavioral of FullAdder is
signal yl,y2,y3:std logic:='0;"
begin
yl <= a xor b;
Sum <= yl xor Cin;

y2<= a and b;
y3<= yl and Cin;

Cout<= y2 or y3;
end Behavioral;
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library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity Adder2Bits is

Port (
a :in std logic vector (1l downto 0);
b :in std logic vector (1l downto 0);

Cin :in std logic;

Sum :out std logic vector (l downto 0);
Cout :out std logic
)
end Adder2Bits;
architecture Behavioral of Adder2Bits is
component FullAdder is

Port (
a :in std logic;
b :in std logic;

Cin :in std logic;

Sum :out std logic;
Cout :out std logic
)i
end component;
signal cl:std logic:='0";

begin
UO: FullAdder
Port map (
a => a(0),
b => b(0),
Cin => Cin,

Sum => Sum(0),
Cout => cl

Ul: FullAdder
Port map (

o
U

> b (1),
Cin => c1,

Sum => Sum(1l),
Cout => Cout

end Behavioral;
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Process (Clk)

Begin
If(Clk="1" and Clk’event) then

End if;
End process;
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library IEEE;
use IEEE.STDiLOGIC71164.ALL;
use IEEE.StdilogiciUNSIGNED.ALL;

entity Regl6Bits is

Port (
Clk : in  STD LOGIC;
Rst : in STD LOGIC;
LD : in  STD LOGIC;
Inc : in  STD LOGIC;
Din : in STD LOGIC VECTOR (15 downto 0);
Dout : out STD LOGIC VECTOR (15 downto 0)

)
end Regl6Bits;

architecture Behavioral of Regl6Bits is

signal Dout sig: STD LOGIC VECTOR(15 downto 0);
begin
Dout <= Dout sig;

process (Clk)
begin
if (Clk='1' and Clk'event) then
if (Rst='1") then
Dout sig<=(others=>'0");
elsif (LD='1"')then
Dout sig<= Din;
elsif (Inc='1l"')then
Dout sig<= Dout sig+l;
end if;
end if;
end process;
end Behavioral;
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library IEEE;
use IEEE.STD LOGIC 1164.ALL;
USE ieee.std logic unsigned.all;

entity RAM32x16Bits is

Port (
Addr : in STD LOGIC VECTOR (4 downto 0);
Clk : in STD_LOGIC;
Rd : in STD LOGIC;
Wr : in STD LOGIC;
Din : in STD LOGIC VECTOR (15 downto 0);
DOut : out STD LOGIC VECTOR (15 downto 0)

)
end RAM32x16Bits;

architecture Behavioral of RAM32x16Bits is

Subtype RAM WORD is std logic vector (15 downto 0) ;

Type RAM TABLE is array ( 0 to 31) of RAM WORD;

signal RAM: RAM TABLE :=

(

x"0000"™, x"Ol1l1l", x"0222", x"0333",
x"0444", x"0555", x"0e666", x"Q777",
x"0888", x"0999", x"Oaaa", x"Obbb",
x"0ccc", x"0ddd", x"Oeee", x"0fff",
x"1000", x"1111", x"1222", x"1333",
x"1444"™, x"1555", x"leee6", x"1777",
x"1888", x"1999", x"laaa", x"lbbb",
x"lccec", x"1lddd", x"leee", x"1fff"
)

Begin

DOut <= RAM(conv_integer ( Addr ));
process (Clk)
begin
if (Clk='1l' and Clk'event) then
if (Wr="1")then
RAM(conv_integer ( Addr ))<= Din;
end if;
end if;
end process;
end Behavioral;

fr



JI}:.:AK ‘sjlasu eli:«.iLAJT QW‘ QK{L}‘.}

E oY ol g 3lwodly Y—1—A
osly ¢l Vv ui.:_lAJ'T)) ol azd g el p alie OM b ol (g5l osly Ll o esls ules YA JS.Z):E -t *—‘:bf"f?li‘ sS4k

B oo ) (S5l

E 1'F

Fin TFaair
LNTITT

—

Rk

Clk

Eﬁ)ﬁ%dh@}ﬁ}&)})}l*—/\ﬁ

library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity E FF is

Port (
Clk : in STD LOGIC;
Rst : in  STD LOGIC;
LD : in STD LOGIC;
Comp : in STD LOGIC;
Ein : in STD LOGIC;
Eout : out STD LOGIC
)
end E _FF;

architecture Behavioral of E FF is

signal Eout sig: STD LOGIC;
begin
Eout <= Eout sig;
process (Clk)
begin
if (Clk='1l' and Clk'event) then
if (Rst='1") then
Eout sig<= '0';
elsif (LD='1") then
Dout sig<= Din;
elsif (Comp='1l")then
Eout sig<= not Eout sig;
end if;
end if;
end process;
end Behavioral;
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library ieee;

use ieee.STD LOGIC UNSIGNED.all;
use ieee.std logic 1164.all;

entity fulladder tb is
end fulladder tb;

architecture TB ARCHITECTURE of fulladder tb is

component fulladder
port (

a : in STD LOGIC;
b : in STD LOGIC;

Cin : in STD LOGIC;
Sum : out STD LOGIC;

el ol 03,37 FullAdder (¢l , testBench asb , ¢S5 aslsl s Jis Ol i 4

Cout : out STD LOGIC );

end component;

signal a : STD LOGIC:='0';
signal b : STD LOGIC:='0';

signal Cin : STD LOGIC;
signal Sum : STD LOGIC;
signal Cout : STD LOGIC;

begin
UUT : FullAdder
port map (
a
b
Cin
Sum

=> a,
=> Db,
=> Cin,
=> Sum,

Cout => Cout

)i

a <= not a after 10ns;
b <= not b after 20ns;
Cin <= '1' after 50 ns,

end TB ARCHITECTURE;

o

after 100 ns,

N

after 200ns;
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200 ns
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100 ns

ar Cin

Cin <="1" after 50 ns,'0" after 100 ns, '1" after 2000 , sus a2e F-A S

¥5



5 oelS 6 lems oK Lo 3T Olgiol o& il

&' Simulators au £ 51 eslizal 4 5L K3 w8 bl il and gl 1) testBench bl 5w yé o5l ans oo s)l5 S

~-‘:-;}.‘)A.GJL*'“—:@@ﬂwé-\é‘j@w,@gwt@@;)lm

oS e Glayl Bl p kg (o ealid Gl and 6l b 5 S FPGA (55, 04 7w Ji6 after | s 155l ooy 45
é‘))}) A;bl?al‘ o-b')l.a.‘i:)" abu.'.'.w‘\.z‘) QT-L:‘L)‘JQ‘W)AKU -\:.S):‘b)l:; Q)ﬁ)} -\.S@,]ﬂ;;}fpfu bl>=j.‘ éLA)}Lﬂ)
TestBench st sl 5" W5 SGb 51 & 50 40|, TestBench wl; s sler 6 des (0 0108 4 1) 08l ol ISE L1506 5
VHDL A«{_Jf ol j'blk oy )JWuL_JS;.JL"r:J bNCW Source... AJ{_J'?}:J}A} Q«wbg’_{:\fcaj}ﬁ ooy 3 Sl ‘;\5
2 (a5 n LS ol L6 b ol b il & TB £y S Y sama) S Sl b6 ol ol s 5 ST Ol |, TestBench

el ok 03> s les TestBench ¢ slowl s oo 0-A S

= 1
- S

— - -

] Goas —— - ——
= HewSosiiWms

e - B

Sebed] Source T