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ABSTRACT

The group project will proceed on system analysis, suitable architecture design,
and implementation, verification, and testing for key components for a reconfigurable
computing system. We expect to provide a forward-looking experience in
system-level architecture design for both academia and industry. In order to keep up
with the research trend of reconfigurable computing systems, the goal of the main
program targets at the research of core technology in various kinds of reconfigurable
computing systems for multimedia communication systems. The analysis for
characteristics of reconfigurable computing systems with the design and
implementation of the hardware architectures are major topics of this main program.
Besides, the consideration of testability for hardware design, hardware/software
co-design, and support of CAD tool in physical layer design are also included.
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1. System-L evel Performance/Power Evaluation Framework:
We have modified the Power Analyzer to take hardware/software partition as
part of architectural configuration. We use MPEG2 decoder to perform our first



experiment. The remaining challenge is to model the concurrency among the
processor and various IP cores. We are currently investigating using System C to
handle this problem.

2. Task Scheduling:

In cooperation with 3k # < (Pl of the fifth project), we have proposed a
3D-susbTCG representation to model the temporal relation between modules
scheduled on an FPGA device. We have aready implemented a SA (Simulated
Annealing) method to solve the temporal floorplanning problem (optimizing both the
area and execution time). The next step isto add the area constraint and energy factor
to the model.

3. Energy-Efficient Reconfigurable Cache Architecture:
We have first evaluated the cache size requirement for a set of multimedia and
communication applications. We found that the working set size for the tested suite
ranges from 2K to 58K. We have also observed that an individual application
experiences phase change during execution.  We are currently evaluating various
previously proposed run-time agorithms for phase detection and exploiting the
opportunity of utilizing application-level information to assist run-time decision.
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A. Reconfigurable DWT Processor :
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1. Reed-Solomon FEC Codec:
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3. Trelis-Coded M odulation Codec:
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Microprocessor Self-Testing Technique:

In the area of microprocessor testing, we are interested in structural defect
oriented self-testing program generation. Currently, we use the Parwan processor as
the research vehicle.

Under the assumption that no Design-for-Testability hardware, e.g., scan design,
is utilized, we first perform sequential test generation, using TetraMAX, to generate
test sequences for the Parwan processor. Even though the processor itself is quite
simple, the overall fault coverage is only 46%, which is unacceptable.

Then, we use the proposed test program generation technique to generate a test
program for the ALU’s stuck-at faults. First, combinational ATPG was performed on
the ALU block to obtain the ALU test vectors. Note that we add some circuitry to the
ALU’s input part to ensure that the generated test patterns can be realized with
instruction sequences. The ALU test patterns are then converted to a test program. To
evaluate the test program’s quality, we also implement a fault coverage evaluation



framework. The test program achieves 92.2% fault coverage in the ALU block, and
73.2% fault coverage in the whole Parwan processor, which shows that the proposed
technique is promising.

We are currently working on test programs for other blocks. Then, we will study
other processor cores, e.g., the RISC 8 core and the CMU DSP core, to gain more
experience.
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