
Data Type: 
Real



Real Data Type

Real data types are utilized in computer programs to represent an estimated value 
of a real number, as the actual real numbers are not countable and cannot be 
exactly represented with a finite amount of information in computers.



How Does Computer Store Real Number 

- EX: 5.510 = 101.12 = 1.011 x 22  

=> 0 10000000001 011000 …. 00 

https://www.geeksforgeeks.org/ieee-standard-754-floating-point-numbers/



VHDL Constants

https://docs.xilinx.com/r/en-US/ug901-vivado-synthesis/VHDL-Real-Number-Constants



VHDL Functions

https://docs.xilinx.com/r/en-US/ug901-vivado-synthesis/VHDL-Real-Number-Constants



VHDL Example 
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VHDL Example cont. 



Fixed Point Number  

In computing, fixed-point is a technique used to represent non-integer numbers by 
storing a fixed number of digits in their fractional part.



Fixed Point Number  

Let F be the floating-point number to convert it to the fixed point number

1. Multiply it by 2^n

a. where n is the number of bits to the right of the binary point.

2. Round the value to the nearest integer

3. If F is negative take two’s complement of the value arrived at step 2.



Fixed Point Number Example

0.999910 = 0.111111111111100101112

=> fixed point number when n = 15

=> 1111111111111002 = 3276510 = 0.9999 x 215

To convert back to decimal

=> 3276510 / 2
15 = 0.9999084472610



Fixed-Point Package 

Has different built in functions / data types

- to_sfixed
- to_real
- sfixed
- real_vector

 



Fixed-Point Package - to_sfixed 

 



Fixed-Point Package Usage



Fixed-Point Package Code Example
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Fixed-Point Package Code Example

VHDL Code

Testbench Code



Fixed-Point Package Code Limitation

VHDL Code

Testbench Code
The package cannot be used 
within the testbench file

- It will not compile

The output cannot take any 
non-constant real value

- Have to output in different 
data type



Fixed-Point Alternative 

Creating a function that does 
similar action as the to_sfixed 

Keep the data type as “integer” 



Fixed-Point Alternative 



https://www.sfu.ca/~ssurjano/camel6.html



Fixed-point Example

Convert back to decimal

=> -3461019410 / 2
25 = -1.0314641594910



Fixed-point Example

Testbench Code

VHDL Code
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Fixed-point Example


