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Introduction:

• All DSP tasks can be efficiently implemented using processing 

elements performing vector rotations .The Coordinate Rotation 

Digital Computer algorithm CORDIC offers the opportunity to 

calculate all the desired functions in a rather simple and elegant 

way.



Motivation:

• It combines the simplicity of a fixed-point system with the wider 

dynamic range offered by a floating point system.

• Using a single bit exponent which selects two different fixed- point 

representations, it allows dynamic scaling of signals throughout the 

system. 

• Less Resources.

• Higher precision than FX.

• Not Widespread .

• Applied the knowledge acquired in class in designing the DFX 

CORDIC.



Procedure: Block diagram



MATLAB 

code:

Random floating point number Generated using 
rand() for x , y, and z.

We set boundaries for num0 and num1.

Set the values to (-8,8) for x and y. (-pi/2, pi/2) for 
z.

Floating points converted to fixed point format 
using quantizer based on range. 

convert the binary numbers to integers.

Print files. 





MATLAB 

Comparison 

Take the output file from VHDL code. 

Convert it to binary.

Take the input files.

Perform calculation.

Compare MATLAB output with VHDL output. 

Find error percentage. 





Challenges:

• MATLAB. 

• Testbench.

• num0, num1.

• AXI Lite. 



VHDL Implementation.



VHDL ( DFX ADD/SUB) design 



VHDL (CORDIC Design)



Code:



AXI Lite:

• We used 8 registers. 

• We used 20 bits for input 

and outputs.





SDK 

• Create a C code  that perform the operation to test it. We tested all 

modes. 

• This is done also to verify that the Dual-Fixed point Cordic hardware is 

correctly running on a real board.





Results:

• These results are taken from 1000 

data tested values.

• Maximum error of all X, Y and Z 

values after the comparison 

between our hardware and the 

CORDIC function in MATLAB.

Output 

Values

X Y Z

Max error 

in %

0.026% 0.022% 0.0085%



Conclusion:

• Apply the knowledge of DFX arithmetic in coding. 

• It is obvious that DFX does almost give accurate results compared with 

floating numbers with much less operation time.

• Apply the knowledge of different interfaces such as AXI Bus and IP. 

Future work:

• Increase the the number of data. 

• Test more dual fixed format to find out the most suitable one. 

• Do a partial configuration that changes hardware format as needed.



Any Questions?


