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Abstract
A Development of Pipeline Asynchronous Processor 

using hardware description language has been proposed 
in this article. The main objective is to provide a SOFT-CPU 
in order to apply with FPGA, and to include the advantage 
of asynchronous circuit which is the low power 
consumption. Additional, replacing dual-rail with 1 of 4 
encoding, the circuits outperform power consumption. 
Using the Verilog, hardware description language, this 
processor has been divided into 3 stage of pipeline: fetch& 
decode, execution, and write result.  To verify the operation 
of its instruction sets, the ModelSIM XE 6.1 software was 
used to simulate the operations of this processor. As a 
result, this processor can operate its instruction sets well.
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Half Adder

Half Adder
C[7:4] = 0

Half Adder
C[7:4] = 1

Half Adder
C[11:8] = 0

Half Adder
C[11:8] = 1

Half Adder
C[31:28] = 0

Half Adder
C[31:28] = 1
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Y[7:4] X[7:4] Y[7:4]X[7:4]

X[11:8]

Y[31:28]X[31:28] Y[31:28]X[31:28]

MUX

MUX

MUX

C[7:4]

Cout[3:0]...
S[31:28]

C[31:28]

C[11:8]

C[15:12]

X[11:8] Y[11:8] Y[11:8]

S[7:4]

S[11:8]
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W rite  Result

AckReq AckReq
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