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*VHDL is a hardware description language that can be
used to model a digital system.
«1981: the U.S. Department of Defense and the IEEE

Initiated HDL project.

The standard revised every five years:

—IEEE Std 1076-1987 THDL
_IEEE Std 1076-1993 VHSIC J
_IEEE Std 1164-1993 -"_EI'}-'J Hardware
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Different Description Levels
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Avallable tools
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Hardware Abstraction

sjExternal view

Inte



http://images.google.com.eg/imgres?imgurl=http://www.forth.com/starting-forth/images/ch12-materials-calculator.gif&imgrefurl=http://www.forth.com/starting-forth/sf12/sf12.html&h=179&w=200&sz=9&hl=en&start=18&tbnid=UWZWLbhxch_MJM:&tbnh=93&tbnw=104&prev=/images%3Fq%3Dcalculator%2Bhardware%2Bstructure%26gbv%3D2%26hl%3Den
http://images.google.com.eg/imgres?imgurl=http://www.forth.com/starting-forth/images/ch12-materials-calculator.gif&imgrefurl=http://www.forth.com/starting-forth/sf12/sf12.html&h=179&w=200&sz=9&hl=en&start=18&tbnid=UWZWLbhxch_MJM:&tbnh=93&tbnw=104&prev=/images%3Fq%3Dcalculator%2Bhardware%2Bstructure%26gbv%3D2%26hl%3Den
http://images.google.com.eg/imgres?imgurl=http://www.christophlorenz.de/img/calc/ti/sr-10_inside_batteries.jpg&imgrefurl=http://www.christophlorenz.de/calc/ti/sr-10.php%3Fl%3Den&h=641&w=640&sz=127&hl=en&start=4&tbnid=AkfAv77OBoF7tM:&tbnh=137&tbnw=137&prev=/images%3Fq%3Dcalculator%2Binside%26gbv%3D2%26hl%3Den
http://images.google.com.eg/imgres?imgurl=http://www.christophlorenz.de/img/calc/ti/sr-10_inside_batteries.jpg&imgrefurl=http://www.christophlorenz.de/calc/ti/sr-10.php%3Fl%3Den&h=641&w=640&sz=127&hl=en&start=4&tbnid=AkfAv77OBoF7tM:&tbnh=137&tbnw=137&prev=/images%3Fq%3Dcalculator%2Binside%26gbv%3D2%26hl%3Den

Multiple Architecture




VHDL structure

 VHDL used to model digital systems

hibrary declaration

L

Funar: describes the external view

Arclutecture contains the internal description of the entity




Library

Libraries provide a set of packages, components, and
functions that simplify the task of designing hardware

library _name
library _name.package name.package_parts

library IEEE;
use IEEE.STD LOGIC 1164.all;




External view

Display (output )

Communication
port (bidirectional)

Dip switches (Input )

ENTITY some_entity IS
PORT ( port_name1 : port_mode signaltype;
port_name1 : port_mode signaltype

);
END some_entity;



http://images.google.com.eg/imgres?imgurl=http://www.forth.com/starting-forth/images/ch12-materials-calculator.gif&imgrefurl=http://www.forth.com/starting-forth/sf12/sf12.html&h=179&w=200&sz=9&hl=en&start=18&tbnid=UWZWLbhxch_MJM:&tbnh=93&tbnw=104&prev=/images%3Fq%3Dcalculator%2Bhardware%2Bstructure%26gbv%3D2%26hl%3Den
http://images.google.com.eg/imgres?imgurl=http://www.forth.com/starting-forth/images/ch12-materials-calculator.gif&imgrefurl=http://www.forth.com/starting-forth/sf12/sf12.html&h=179&w=200&sz=9&hl=en&start=18&tbnid=UWZWLbhxch_MJM:&tbnh=93&tbnw=104&prev=/images%3Fq%3Dcalculator%2Bhardware%2Bstructure%26gbv%3D2%26hl%3Den

Reserved words

Dout <= A and 'B;
doUt <= AnD b;

no munber at
begminge

Dout <= A and 'B;

ﬂm-) Dout <= A and B:

@ Begin
Others Q @ End

while Q Q Process
generic B 9 then




VHDL Invariants

« Comments : Comments in VHDL begin with - - (two
consecutive dashes).
Dout <= A and B;: - - first step
+ Parenthesis : Use of parenthesis for the reader to
understands the purpose the code.
Dout <= A and B or C; may be Dout <= A and (B or C);
Dout <= A and B or C; may be Dout <= (A and B) or C;

- VHDL Statements : Every VHDL statement is terminated
with a semicolon.




Entity Example

A —* ST
B —CARRY

port names _ port mode (direction)
entity name
port type
entity HALFADD is
port (A,B »In std_logic ;
SUM, CARRY : out std_logic);
end HALFADD; Semicolon

punctuation




Definitions

entity HALFADD is

port (A,B . In std_logic ;
SUM, CARRY : out std logic);

end HALFADD;

Std_logic
In Std_logic_vector (7 downto 0)
Out Std_logic_vector (0 to 7)
Inout
Buffer
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Exercise
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Exercise

LIBRARY IEEE; ®S,j @9@?@@@? ®: @{85

USE IEEE.STD_LOGIC_1164.ALL;
ENTITY 74Is138 1S
PORT ( y :out std logic vector (7 DOWNTO 0) ;
mode :IN std logic vector (2 DOWNTO 0) ;
E1:IN std logic;
E2:IN std logic;
E3:IN std logic);
END ENTITY 74Is138 ;




Architecture (internal view) £AZ2&

Architthure name

\
\

entity name
/
\

/
\ /
\ v

\
ARCHITECTURE architecture_name OF entity name IS
[declarations]

BEGIN -~

_—
—
—
—
—
—
—
_—
_—

N Semicolon
END architecture_ name; « - ----"~
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Architecture language

ARCHITECTURE architecture_name OF entity_name IS
[declarations]
BEGIN
(code)
END architecture_name;
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when =ignal 12 red stop!!

ehavioral

when =1gnal 12 vellow check the road and slow down

when sienel 15 green 1on ;)
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Structural mode

architecture struct of HALFADD is

begin A/ / o

SUM <= (A XOR B); —
CARRY <= AANDB ;
end struct:

NOTE: A

o LTI

)
.
The keyword aND denotes | E —D_ CAREY

the use of an AND gate.
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Exercise

4 4
LIBRARY IEEE: A 2 sum
USE IEEE.STD _LOGIC_ 1164.ALL; A Halt Adder
B —— | CARRY
entity HALFADD is
port ( AB:in  std_logic_vector (3 downto O) ;

SUM : out std logic_vector (3 downto 0) ;

CARRY : out std logic);
end HALFADD:

architecture struct of HALFADD is
begin
SUM <= (A XOR B);
CARRY <= AANDB ; --isitcorrect??
end struct ;







