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“System-on-Chip Design Technology for Multimedia Applications”

— The Study on System Verification for Systems-on-Chips
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To support systems-on-chips, the design
methodologies have to be refined and several
CAD tools have to be developed. There are some
core technologies such as power optimization
and timing optimization have to be enhanced
from time to time in order to handle the chips
with millions transistors in a chip. Due to the
complexity of the systems-on-chips, we may face
the design verification issues and the IP-based
design issues. Among those, the integration
efforts become very difficult and need to be paid
attention. In the following, I will outline two
basic directions of my research efforts. One is

the top-down approach in functional domain.



Another one is the bottom-up approach in
structural domain.
1. Automatic Test Bench Generation :

With the high
systems-on-chips, the HDL-based design

complexity of

methodology is getting more and more popular.
When the size of HDL code becomes larger and
larger, how to prepare test benches to ensure the
correctness of design is a big challenge. The first
problem in HDL verification is how to define the
completeness of a test bench. We will define a
reasonable code coverage metric for HDL and
use it to measure the completeness of a test
bench. Another problem is the fast growing size
of the test bench code. The test bench could be
five times as much code as the RTL description
of the design. We will try to insert verification
structure into the original HDL code
automatically to reduce the testing complexity
and the size of test benches. Finally, based on the
two technologies mentioned above, an automatic
test bench generator will be built to generate
high code coverage test benches.

2. Integration Error Detection for IP-based
Designs :

A system chip may consist of many IPs
from different vendors with their functional
vectors. However, those functional vectors are
not appropriate for the integration design
verification. In this research, we are going to
propose another connectivity-based design error
model. Based on that, we are going to develop an
automatic  verification  pattern  generation
algorithm and build the automatic verification

pattern generator for it.
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