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VHDL	  Operators	  

•  Assignment	  operators	  
•  Logical	  operators	  
•  Arithme?c	  operators	  
•  Rela?onal	  operators	  
•  Concatena?on	  operator	  
•  Overloading	  	  
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Very	  useful	  Tool	  especially	  in	  wri?ng	  TBs	  
Same	  as	  in	  C++,	  Java,	  etc.	  



Assignment	  operators	  
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signal x : std_logic;!
constant size_c : integer size := 7;  
variable y: std_logic_vector (3 downto 0);  
signal w: std_logic_vector (0 to size_c);!
!
x <= ‘1’;!
y := “0000”;!
w <= “10000000”;               -- LSB is 1!
w(0 to size_c) <= “10000000”;  -- LSB is 1  
w <= (0 => ‘1’, others => ‘0’);-- LSB is 1!
	  

Assignment	  operators	  work	  on	  any	  type	  of	  data	  



Logical	  operators	  

•  The	  data	  must	  be	  of	  type	  bit,	  std_logic,	  
std_ulogic	  (or	  the	  respec?ve	  _vector	  version)	  
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Precedence	  ?	  à	  Use	  parenthesis	  !!!	  



Arithme?c	  operators	  
•  Depending	  on	  the	  operator	  the	  data	  can	  be	  of	  type:	  	  

–  INTEGER	  (operators:	  +,  -,	  	  *,	  	  	  /,	  	  **,	  MOD,	  REM,	  ABS)	  
–  SIGNED	  (operators:	  +,  -,	  	  *,	  	  	  /,	  	  **,	  ABS)	  
–  UNSIGNED	  (operators:	  +,  -,	  	  *,	  	  	  /,	  	  **,	  ABS)	  
–  REAL	  (operators:	  +,  -,	  	  *,	  	  	  /,	  	  **,	  ABS)	  (not	  synthesizable)	  	  
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synthesizable	  

synthesizable	  
with	  restric?ons	  

non	  synthesizable	  

Sec?on	  9.2	  IEEE	  Std	  1076-‐2008	  
Reference	  Manual	  



Rela?onal	  Operators	  

•  Rela?onal	  operators	  work	  on	  any	  data	  type	  
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Shie	  Operators	  

•  Introduced	  in	  VHDL	  93	  
– SLL	  	   	   	  Shie	  Lee	  Logical	  
– SRL	  	   	   	  Shie	  Right	  Logical	  
– SLA	  	   	   	  Shie	  Lee	  Arithme?c	  
– SRA	   	   	  Shie	  Right	  Arithme?c	  
– ROL	   	   	  Rotate	  Lee	  
– ROR	   	   	  Rotate	  Right	  

•  We	  can	  live	  without	  them	  !!	  
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Concatena?on	  operator:	  &	  

•  works	  on	  bit,	  std_logic,	  std_ulogic	  (and	  
respec?ve	  _vector	  extensions)	  
	  
subtype byte_t is std_logic_vector (7 downto 0);  
subtyte nibble_t is std_logic_vector (3 downto 0);  
signal a : nibble_t;  
signal b : nibble_t;  
signal c : byte_t;  
a    <= “0001”;  
b(0) <= ‘0’;  
b(3 downto 1) <= “111”; -- b <= “1110”  
c <= a(3) & b(0) & a(2 downto 0) & b(3 downto 1); -- c <= “00001111”!
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Common	  (predefined)	  A2ributes	  
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u Not	  Synthesizable	  
VHDL	  allows	  the	  construc?on	  of	  	  
user	  defined	  a2ributes.	  
We	  can	  live	  without	  them	  !!!	  


