Module 3

VHDL Syntax



Basics

-- VHDL Comment
= Assigns an initial value

=> Assigns object on right value of object on
left

<= Assigns object on left value of object on
right

: Indicates end of line

Used to Specify a data type for an Object

\7

1 Value of a std_logic

A\ 1

100 Value of a std_logic_vector (3 bits)

Rising_edge Refers to the rising edge of a signal
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downteo
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—— initial wvalue

signal C unsigne

ﬁ—— Define signal "C1"

—— initial wvalue of

signal C1
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downto = (others

)
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—— Assigning wvalues to std logic wvectors

—-— Define signal A as a std loglc vector data type

—— with an initial wvalue of 11111111

signal A : std_logic_vector{ downto ) := (othexrszs => "1"'});
—— Define signal A reg as a std logic vector data type
—— with an initial value of 0000000C

signal A reg : std log
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Common Keywords

Entity
Architecture
Port

Generic
Signal
Constant
Begin

End

Others

a primary design unit

A secondary design unit

interface definition, also port map
introduces generic part of a declaration
declaration that an object is a signal
declares an identifier to be read only
start of a begin end pair

part of many statements, may be
followed by word and id

Assigns all unpicked bitsin a
std_logic_vector, unsigned, or signed
data type



For Loop Statement

for a in to loop

Used to generate

. . C(i) <= A(i) and B(1i);
multiple instances of
. end loop;
same logic
For loops go away after — —] <]
thesis
syn |
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If Statement

Conditional statement

must evaluate to a True or Single “If* “Else” Statement
False result e
then else
result <= (othexrs => '0');
end if;

if = Keywords else
INVALID!

if(enakle + check) then

end result <= 4
if end if:
The else statement is not VALID
necessary, if unused 1f(ensble = '0") then
result <= 4
replace the else statement end if;

with end if



If Statement

VHDL supports
multiple If Else
statements.
Note:

Multiple “If” "Else” Statement

if{(a in(°) ="
encode <=
elsif(a in(>)
encode <=
elsif({a in(Z)
encode <=
elsif({a in(3)
encode <=
elsif(a in(=)
encode <=
elsif(a in(>)
encode <=
elsif(a in(c)
encode <=
elsif(a_in(")
encode <=
el=se
encode <=
end 1f;

'y then

= ! '; then
= ! 'i then
= ! 'i then
= ! 'i then
= "'} then
= ! '; then

= '"1'"}y then

(others =>

'}:.l:l .



Case Statement

case inputs is

Checks an inputs when 000" =>

outputs <=

against multiple when "001" =>

w 17; outputs <=
CaseS when =3
outputs <=

Keywords: case, when, when "011% =>

OUuTpucs ==

end Case when =
Note: the direction of  oepaes <
the => and <= outputs <=

when ==
outputs <=
when ==
outputs <=
when others =>
ocutputs <= (others => 'X"});

end case:;



Signal Assignments

Signal assignments are
used to assign a specific

: nxt state <= state;
value to a signal —

Signals can be assigned shift <= "0%;

set values such as ‘1’ or add <= "0%;

‘0’ or they can be set to load data <= '0';
values of other signals data_ready <= '0';

Signal assignments are
always happening. These
are not sequential
operations



VHDL Process

A Process is evaluated when
a signal in the sensitivity list
haS Changed state state proc: process(clk)
AVHDL process contains begin

Beain if rising edge (clk) then
several parts g Lf(reset = '0') then

| state <= init;
else

N ‘ state <= nxt state;
J end if;
J

end if;

Name Sensitivity List

J end process state proc;

[ D 4
t ‘ End Process




Component Instantiation

component Hex to 7 Seg is

port |
seven seg : ont =std logic wvector (o downto O);
hex : in =td logic wvector(: downto 0));

end component;



—— USE
library IEEE;
use IEEE.STD LOGIC 1164.ALL;

use IEEE.numeric std.all;

entity USE i=s

generic (

data width : integer := £);

poxrt
iy : out Std_lagi:_ve:tﬁr(data_width - downto 0) ;
I > in std logic vector(data width - downto ) ;
S : in std logic vector(Z downte 0);
reset : in std logic;
clk : in std logic);

end TSE;

architecture behavior of USE is
signal A reg : Std_l&gi:_ve:tcr(data_width - downte ) ;
begin

A <= A reqg;



proc: process(clk)

edge (clk)) then

if(reset = '0') then

A reg <= (othexrs => '0');

case S is

begin
if(risi
else
end
end if;
end if;

w
y o)

end process USR p

end behavior;

when =>

data_width

data _width

when =>
A reg(data width
A reg(0) <= '0';

when others =>
A reg <= (others

case;
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reg (data width -

Keywords

Data Types

Statements






