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A Debugging Method for Gate Level Circuit
with Programmable Devices

KosUKE OsHiMAY®  SaTosHI Jo''P)  TakesHI MATSUMOTO?¢ MASAHIRO Fujita2:d)

Abstract:

As the size and complexity of VLSI circuits increase, automated debugging becomes more important. In
this paper, we propose a debugging method using programmable circuits such as look up tables (LUTSs) and
multiplexors (MUXs). There exists a work where a circuit with bugs or faults can be corrected by deriving
a configuration of LUTs and MUXs so that the circuit behaves correctly. However, for a given buggy circuit
design, where LUTs and MUXs are inserted and which signals are connected to them for debugging is another
challenging problem. In this work, we propose a method to identify a set of signals that need to be connected
to one of inserted LUTs for debugging, so that a circuit under debugging can be corrected. By using a fact
that a signal can be added to a set of input signals of an LUT when the values of the signal are different
for two patterns where every other input signal has the same value, we can largely reduce the number of
candidates signals. The experimental results on an industrial example show our method can efficiently find
a set of signals that should be connected to LUTSs for debugging.
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