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Abstract

FPGA Implementation of

A Data-Driven On-Chip Simulator

Naoya KAGAWA

With the development of circuit integration technology, the application specific SoC
architecture is becoming more promising to efficiently realize kinds of functions by the
thorough pipeline and parallelism features. To realize a large SoC architecture, the data-
driven processor (DDP) structured by self-timed pipeline (STP) is flexible and superior
because DDP reduce power consumption and electromagnetic interference (EMI) and
can easily form multi-core structure with the inter-core router. In the customization of
a real chip, the fast simulation of a large scale SoC structure with DDP is necessary for
validation and an on-chip simulation method has been proposed.

In this dissertation, the circuit to integrate both the on-chip simulation module and
basic modules in a DDP core is proposed and the total structure called on-chip simulator
is realized. In the preliminary evaluation, the on-chip simulator is implemented on
the APEX20KC1000 FPGA chip of Altera Corporation. The results shows that the
simulation accuracy is under 5 O, in other words, is under design margin of circuit
design. Therefore, the on-chip simulator is effective and fulfills the requirement of fast
simulation. The circuit scale of a DDP core with a on-chip simulator is 50 O larger

than a normal DDP core.
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