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Introduction

▶ Dual Fixed Point(DFX) is new compared to Fixed Point(FX) 

and Floating Point(FP).

▶ Uses less resources compared to FP.

▶ Higher precision compared to FX.

▶ Applied the knowledge acquired in class in designing 

the DFX calculator 



Features

▶ Multiplication

▶ Division

▶ Expanded Hyperbolic

Operations in DFX Calculator

▶ DMA transaction on AXI full– multiple data writes and reads.

▶ Pipeline architecture – There is an initial latency and then results are seen 
continuously.

▶ Signed 32 bit operand support.
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Interface Block

▶ Due to different number of inputs in operations, we have 

maintained 4 inputs and outputs for simplicity.



Input State Machine



Output State Machine



Pipelined Divider
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Pipelined Divider



Pipelined Expanded Hyperbolic

for i = 4,13, we need to repeat it.



Pipelined Expanded Hyperbolic



Pipelined Expanded Hyperbolic 

Status



Pipelined Expanded Hyperbolic 

input: 

xin = 1

yin = x

zin = 0



Pipelined Expanded Hyperbolic 

input: 

xin = 1/an

yin = 0

zin = x



Pipelined Expanded Hyperbolic 

input: 

xin = 1/an

yin = 1/an

zin = x



Pipelined Multiplier

Arithmetic

1. Signed number to unsigned number.

2. Two DFX inputs with N bits.

3. After multiplication, the result is 2N-2 bits.

4. Three situations: n0 × n0, n0 × n1, n1 × n1 which has 2p0, p0+p1, 2p1 

fractional bits respectively.

5. Use range detector to determine if the result is n0 or n1.

6. Unsigned to signed.



Pipelined Multiplier



Pipelined Multiplier



Project Management

Effort

▶ Furzana : Divider, FSM

▶ Jing : Expanded Hyperbolic, MATLAB scripts

▶ Zhongda : Multiplier



Conclusion

▶ Apply the knowledge of DFX arithmetic in coding.

▶ Apply the knowledge of different interfaces between FIFO and IP.

Future Work
▶ Increase the operations supported such as power and exponent.

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


