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According the trend of electric industry, instand of the personal computer products
the consumer electronics becomes the main stream of the industry. As a result, system on
a chip is the most important topic in the design of a product. The consumer electronic
products need more diversifrom style to fit with various requirements of many kinds of
customers compare with the personal computer products. The reconfigurable computing
provides a flexible solution make a product to satisfy the elasticity and computing
performance of a product. Indeed, the schedule of the product development is extremely
reduced and the product remains adjustable even though it is completed with its production.
For this reason, we choose the cryptographic application, the most essential function on
portable devices, as the base design of ours.

We will research into the architectures of reconfigurable computing that are suitable
for the computations of streaming data. In this project, we expect to research the integrated
environment of reconfigurable computing in three years. The main researches are:

I Application analysis: analyze the applications of cryptographic and streaming data,

explore the possibility of speedup and research the flow of reconfiguration.

I Hardware design: the design of the architecture of reconfigurable computing, the

processing elements, the dataflow networks and the configuration network.

I Software design: the research of compiler that support reconfigurable computing

and hardware/software partition; develop the integrated environment of application
design.

In the first year of this research project, we analyze the computing structures and
features of each cryptographic algorithm. According to the result of analysis, we design
a workable reconfigurable architecture. Moreover, we use the Verilog hardware description
language to implement this design concept into realistic circuit design. A tool provided
by Synopsys Inc. is used to synthesize the design into a real circuit with TSMC 0.35um
fabrication processes. In order to compare the effects of this project, we also designed
a circuit using a tradition design flow called custom design. The experimental result
indicates that the reconfigurable architecture has better cost effective performance
compared with custom design. Finally, we collect the result of our simulation and publish
a research paper in the conference ACM Symposium on Information, Computer and Communications
Security (ASIACCS’06) held in March 21-24, 2006.
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