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Discussion 
 What is the Digital Design ? 

 

 What is  truth table ?  
 

 Examples :  AND , OR , NOR ,XOR 
 

 Applications Done By VHDL ? 
 ( Report)  
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       VHDL Vs prog. Languages 
 VHDL is a programming 

language that allows one to 
model and develop complex 
digital systems in a dynamic 
environment.  

 But VHDL is NOT C ... There 
are some similarities, as with 
any programming language, 
but syntax and logic are quite 
different.  

 VHDL is Hardware 
description language.  
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Ex: 
VHDL uses statements that defines the 
actual flow of data.....  
such as, 
 x <= y 
          -- this is NOT less than equal to –  
this assigns the boolean signal x to the   
value of boolean signal y...  
i.e. x = y this will occur whenever y 
changes....  



FPGA 
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Inside The FPGA 
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Downloading a code 
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 Construction  of HDL code  
 Basic constructs of HDL Code : 

1. Entity  

2. Connectivity  

3. Concurrency  

4. Timing  

  support Structural implementation . 

 Two HDLs used today : 

                      VHDL and Verilog 
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 what inside VHDL code ? 
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VHDL Code 

Entity  

Architecture 

– Signal declaration 
– Each concurrent 
statement 

 

i/o ports (“outline” of 
the circuit) 



Conceptual interpretation 
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               VHDL CODE  
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entity EvenDetector is 
    Port ( a : in  STD_LOGIC_VECTOR (2 downto 0); 
           even : out  STD_LOGIC); 
end EvenDetector; 
architecture Behavioral of EvenDetector is 
signal p:std_logic_vector (3 downto 0); 
begin 
p(3)<=(not a(0) ) and a(1) and a(2) ; 
p(2)<=(not a(1) ) and a(0) and a(2) ; 
p(1)<=(not a(2) ) and a(0) and a(1) ; 
p(0)<=(not a(0) ) and (not a(1) ) and (not a(2) ) ; 
even <= p(0) or p(1) or p(2) or p(3); 
end Behavioral; 

Signals can 
only be 

defined in this 
place before 
the begin 
keyword  

The entity 
section 

contains the 
outline of the 

design  
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                         XOR 
a b output 

0 0 0 

0 1 1 

1 0 1 

1 1 0 
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Operation : Add the inputs  



 The even parity using 2 XOR and not 
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Create Xor with 2 inputs and one 
output 

 

12/13/2015 VHDL session 1 by Eng Mohamed Ismail 15 



12/13/2015 VHDL session 1 by Eng Mohamed Ismail 16 



Define the  Xor  module  
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Add the not module  
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Define the not gate  
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component xor2_1 is 
    Port ( a : in  STD_LOGIC; 
           b : in  STD_LOGIC; 

           c : out  STD_LOGIC); 
end component ; 

component not1 is 
    Port ( a : in  STD_LOGIC; 
           b : out  STD_LOGIC); 

end component; 

begin 
xor_1 : xor2_1 port map (a => a(0),b => a(1),c => sig1); 

xor_2 : xor2_1 port map (a => sig1 ,b => a(2),c => sig2); 
not_1 : not1 port map (a => sig2,b => even); 

end Behavioral; 

Add the Xor to the 
Evendetector 

Add the not  to the 
Evendetector 

Port map 
declaration  



The VHDL code  
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entity evenparity is 
    Port ( a : in  STD_LOGIC_VECTOR (2 downto 0); 
           even  : out  STD_LOGIC); 
end evenparity; 
 
architecture Behavioral of evenparity is 
component xor2_1 is 
    Port ( a : in  STD_LOGIC; 
           b : in  STD_LOGIC; 
           c : out  STD_LOGIC); 
end component ; 
 
 component not1 is 
    Port ( a : in  STD_LOGIC; 
           b : out  STD_LOGIC); 
end component; 
signal sig1 ,sig2:std_logic; 
begin 
xor_1 : xor2_1 port map (a => a(0),b => a(1),c => sig1); 
xor_2 : xor2_1 port map (a => sig1 ,b => a(2),c => sig2); 
not_1 : not1 port map (a => sig2,b => even); 
 
 
end Behavioral; 



Assignment  : Next section  
 Redo the even parity detector using : 

1. only one xor.  

    2. a not circuit . 
 

     Design the Half Adder : 
1.which has 2 inputs :a,b 
2.two outputs :sum , carry  
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