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VHDL> Data Types 

 Pre-Defined Data Types: 

◦ BIT (and BIT_VECTOR): 2-level logic (‘0’, ‘1’). 
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VHDL> Data Types 

 STD_LOGIC (and 
STD_LOGIC_VECTOR):  

8-valued logic system introduced in the IEEE 
1164 standard. 
◦ ‘X’ Forcing Unknown (synthesizable unknown) 

◦ ‘0’ Forcing Low (synthesizable logic ‘1’) 

◦ ‘1’ Forcing High (synthesizable logic ‘0’) 

◦ ‘Z’ High impedance (synthesizable tri-state buffer) 

◦ ‘W’ Weak unknown 

◦ ‘L’ Weak low 

◦ ‘H’ Weak high 

◦ ‘–’ Don’t care 
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VHDL> Data Types 

 BOOLEAN: True, False. 

 

 INTEGER: 32-bit integers                                                   
(from -2,147,483,648 to +2,147,483,647). 

 

 NATURAL: Non-negative integers                                  (from 
0 to +2,147,483,647). 

 SIGNED and UNSIGNED: data types defined in the 
std_logic_arith package of the ieee library. They have the 
appearance of STD_LOGIC_VECTOR, but accept arithmetic 
operations, which are typical of INTEGER data types. 

 REAL: Real numbers ranging                                                 
from -1.0E38 to +1.0E38. Not synthesizable. 

 

 Physical literals: Used to inform physical quantities, like time, 
voltage, etc. Useful in simulations. Not synthesizable. 
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 Examples: 
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 Examples: 



VHDL> Data Types 



Ex: Write VHDL code to design 8-3 encoder (use if statement) 

 



VHDL> Data Types 
 User-Defined Data Types: 

 VHDL also allows the user to define his/her own 

data types. 
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VHDL> Data Types 
 Sub-Types: 

 The main reason for using a subtype rather than specifying a new type is 

that, though operations between data of different types are not allowed, 

they are allowed between a subtype and its corresponding base type. 



VHDL> Data Types 

 Signed and Unsigned Data Types: 

◦ defined in the std_logic_arith package of the ieee library. 
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