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This thésis proposes a design and implementation of asynchronous system bus
using 1-of-4 datzz encoding for improving power performance of data transfer and
processing fields in asynchronous circuit research. The 1-of-4 data encoding used for
reducing power consumption in system bus, which is subsystem that connect to
asynchronous microprocessor, synchronous memory and I/O device together and also

support the interrupt and DMA technique.

This research presents a design of asynchronous system bus using 1-of-4 data
encoding and components that are microprocessor and DMA, which share data on the
system bus. And then test performance in terms of power, area and time.
The performance test report is shown that the system bus and components operate
correctly on Xilinx SPARTAN-3E XC3S-500EFG320 FPGA. When compares the 1-of-4
system bus to the dual-rail system bus in the same architecture, the 1-of-4 system bus
appears to have the higher performance. Moreover, The test report is shown that the
1-of-4 function circuits can have the good performance in even-bits (2n-bits) computing
per time such as compute 4-bits per time, compute 8-bits per time, and have the best
performance in the circuit which is compute 2-bits per time. However, the 1-of-4 function

circuits have the poor performance in the circuit which is compute 1-bit per time.
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