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Motivation

• Advantages of DFX

 Less Resources

 Higher precision than FX

• Experience of modelling 
generic system to enable 
DPR(Dynamic Partial 
Reconfiguration)

• Not Widespread 



DFX Adder Subtractor



DFX Range Detector



DFX Multiplier



DFX Multiplier Range Detector 

& Slicing 



DFX Divider



DFX Divider Range Detector



DFX Divider Slicing



DFX Calculator in MATLAB(For 

test bench for VHDL)

• Random floating point number 
Generated using rand().

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

• E.g.
r = quantizer('fixed',[7,5]);
q = quantizer('fixed',[7,3]);

• Fixed point numbers again 
converted into floating point format 
for calculations. 

• Operands along with o/p and 
overflow data are converted into 
.txt file. 



Verification Process Block 

Diagram

Input for 
test bench 
along with 
output for 
verification

VHDL DFX 
Calculator. 
Used 
inputs X 
and Y from 
Matlab for 
test bench

Data 
Conditioning 
and plotting

Matlab VHDL Matlab



Matlab Flow Chart

Random X 
and Y 
operands 
Generation

DFX format 
conversion of 
X & Y for 
input for 
Matlab and 
VHDL 
Calculator

Generation 
of text files 
for both i/p 
and o/p 

Floating point 
conversion of 
both outputs 
from Matlab 
and 
VHDL(DFX 
formatted)

Plotting of 
both outputs 
for comparison 
of 
performance 
and validation.

Outputs of 
calculation from 
Matlab and 
VHDL 



Code Snippet 



Code Snippet



Plot for DFX 8_5_3



Plot for DFX 8_5_3



Plot for DFX 16_10_17



Plot for DFX 16_10_7



Relative error in both models w.r.t 

Matlab model.  

Operation Relative Error

Addition -0.0529

Subtraction 1.3037

Multiplication 0.0198

Division -2.9183e-04



Resources used in VHDL

LUT used in 
Operation

8_5_3 16_10_7 24_15_10 32_20_15

Addition &
Subtraction

31 64 76 101

Multiplication 73 187 302 353

Division 84 190 346 443



Time required for 1 operation in 

VHDL

Operation Time

Addition & 
Subtraction

Combinational

Multiplication
8_5_3

8 Clocks

Division
8_5_3

16 Clock



Challenges Faced

• VHDL

• MATLAB



DFX IP Package



DFX Calculator Demo



Thank you!

Questions?


