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Signals 

ALU

MEM

SIGNAL name : Signal_type [range] [:= initial_value];

SIGNAL control: STD_LOGIC := '0';

SIGNAL count: INTEGER RANGE 0 TO 100;

SIGNAL y: STD_LOGIC_VECTOR (7 DOWNTO 0);

“signal represents circuit interconnects (wires)”



Variables 

ALU

MEM

VARIABLE name : Signal_type [range] [:= initial_value];

VARIABLE control: STD_LOGIC := '0';

VARIABLE count: INTEGER RANGE 0 TO 100;

VARIABLE y: STD_LOGIC_VECTOR (7 DOWNTO 0);

“Variable represents storage element”



Variables      vs             Signals

VARIABLE Control: STD_LOGIC := '0';

SIGNAL control: STD_LOGIC := '0';
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Data types



Simple Data types
architecture struct of  HALFADD is

Signal sumA: std_logic;

Signal sumAA: std_logic_vector(3 downto 0);

Signal carry : Boolean;

Signal Sumb : character;

begin     

sumA   <= ‘1’;

sumAA <= “ 1011”;

carry    <= (A>B ); 

SUMb  <= “Ahmed”;  

end  struct ; 



Numerical Data types

architecture struct of HALFADD is

Signal sum: Real;

Signal carry : Integer;

Signal SumA : Natural; --positive

begin

SUM   <= 1.5 + 2.3;

CARRY    <= 3 - 5;

sumA    <= 2** 2

end  struct ; 



Exercise
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Enumerated Data types

TYPE my_integer IS RANGE -32 TO 32;

TYPE color IS (red, green, blue, white);

TYPE color IS (“00”, “01”, “10”, “11”);



Subtypes
• SUBTYPE name IS datatype RANGE range;

• SUBTYPE natural IS INTEGER RANGE 0 TO INTEGER'HIGH;

• SUBTYPE positive IS INTEGER RANGE ..?.. TO INTEGER'HIGH;

• SUBTYPE my_logic IS bit RANGE '0' TO 'Z';

• …………… bit =('X','0','1','Z','W','L','H','-').

Examples



•Save and reduce the width of registers and buses.

• Operations between different data types are       . 

Subtypes have a privilege over than enumerated style.



Composite Data types



ARRAIES

TYPE OneD             IS ARRAY (7 DOWNTO 0) OF STD_LOGIC;

TYPE OneDxOneD IS ARRAY (3 DOWNTO 0)  OF OneD; 

TYPE twoD              IS ARRAY (0 to 3,0 to 7)     OF STD_LOGIC;

OneD(3) <= ‘0’;

OneDxOneD (3)(5) <= ‘1’; OneDxOneD (3) <=“10110010”;

twoD(3,5) <= ‘0’;



Array examples

Signal y: std_logic_vector(7 downto 0);

• y <= "11111110";

• y <= ('1','1','1','1','1','1','0','Z');

• y <= "11111" & "000";

• y <= (OTHERS => '1');

• y <= (7 =>'0', 1 =>'0', OTHERS => '1');

• y(2 DOWNTO 0) <= z(6 DOWNTO 4);



Array examples
Type OneD is array (3 downto 0) of std_logic_vector (7)

Type twoD is array (0 to 3, 0 to 7) of std_logic;

• OneD(0)(7 DOWNTO 0) <= "11110000";

• OneD <= ("11111100", ('0','0','0','0','Z','Z','Z','Z'),

(OTHERS=>'0'), (OTHERS=>'0'));

• OneD(0)(7) <= ‘1’;

• twoD(0,0) <= ‘1’;

• twoD <= ("11110000", x“3" ,"11110000", (OTHERS=>'0'));



Records 

TYPE record_name IS

RECORD

member_name1 : datatype;

member_name2 : datatype;

END RECORD;

Records are similar to arrays, with objects of different types.



Examples
TYPE instruction IS

RECORD

opcode : std_logic;

src : INTEGER;

dst : INTEGER;

END RECORD;

inst.src <= 5;

inst := (‘1’, 5, 2); 
Solve page 10 and 11



•Write the source code

•Compile and synthesis

•Simulate

•Download

•Test

•Write the results.




