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Abstract

Verification and debug are usually the most time-consuming
stage in chip development. Even designers try to verify their
designs thoroughly, the correctness of first-cut chips still cannot
be guaranteed. For example, if process elements are not perfectly
modeled by simulation models, character of real chips may be
different from the models. Another example is that the amount of
verification testbench may be too much to complete the whole
verification. Both the above examples may cause that designs are
correct during verification but fail after manufacturing.

We thus propose an efficient and systematic SoC debug platform to
help designs fix bugs. The SoC debug platform is built on a multi-
core system with multiple clock domains, and it is able to figure out
when and where bugs occur for IP cores in SoC designs. This SoC
debug platform supports three debug methods. The first one is the
cycle-based debug. With this method, we can suspend the system
during its application at the cycle that we want and observe the
internal states of IP cores. After the suspension and observation,
the system is able to resume its state and continue its application.
This method can also be used for single step debug. The second
is the event trigger debug. In this method, if some signals of IP
cores under debug match the assigned values in a time period,
the system will be suspended. Signals and assigned values can
be re-configured during the debug process. The third one is the
hardware/software cross trigger debug. With this method, a debug
signal requested from hardware designers can trigger software
programs, and a debug event from software programs can trigger
hardware IP cores as well. In this way, hardware and software
designs can be suspended at the same time, and hardware
and software designers consequently can debug together. The
proposed three debug methods along with the SoC debug
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platform can verify silicon chips and FPGA prototypes to reduce the
debug effort.

i «
g 1

Fig.2 > SoC Debug Platform



