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Abstract; A gate-level software-based self-testing method
based on bounded model checking is proposed in this paper.
The module in processor is abstracted and simplified into a
constrained module to alleviate the state explosion problem.
Then, the trigger conditions for unpredictable faults are
transformed into properties one by one, and the bounded
model checking is used to search violations which trigger
these properties. Finally, the violation is mapped into the
sequence of test instructions, and a sequence of observation
instructions is added to form a self-test program. The
experimental results show that the method can effectively test
the faults which are difficult to be tested in the controller but
without causing the state explosion problem, and improve the
test quality of online test.
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Fig.1 Framework of SBST method on processorst™
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Fig.2 Flow chart of GB-SBST method
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HusM¥ > check ltlspec bmec -p 'G{output = TRUE)'
-- no counterexample found with bound €
—— specification G output = TRUE is false
—- a5 demenstrated by the following executinon sequence
Trace Description: BMC Counterexample
Trace Type: Counterexample
-> State: 11.1 <-

cp = TRUE

d = FALSE

q = TRUE

input = FALSE

output = TRUE
-> State: 11.2 <-

cp = FALSE

d = TRUE

q = FALSE

output = FALSE

BE5 &l

Fig.5 A counterexample
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Tab.3 BMC results for hard-to-test faults
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Tab.4 Fault coverage of different testing methods
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