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Abstract
This project is one of sub-projects of the



integrated joint project Verification and
Testing Technology Exploitation  for
IP-Based SOC Design. It aims to study issues
and problems encountered in testing and
verification of the IP-based SOC design in
the deep submicron regime. The topics and
abstracts of thisyear are:

(1) Signa induced coupling fault testing for
IP interconnection wires:

In this topic, a test scheme for the
crosstalk fault based on the oscillation signal
is proposed. It uses an oscillation signa
applied on an affecting line and detects
induced pulses on avictim line if a crosstalk
fault exists between these two lines. It is
simple and eliminates the complicated timing
issue during test generation for the crosstalk
fault in the conventional approaches. The test
generation and fault simulation based on the
scheme are described. Experimental results
are also presented to show the described test
generation procedure is effective in
generating test patterns for this scheme.

(2) Test tolerance on observation signature
for analog signal IP circuit testing:

In this topic, an approach to generating
the sinusoidal stimulus of the right frequency
of a linear analog circuit for testing circuit
parameter faults under the constraints of the
specifications of the circuit under test (CUT)
is presented. This approach considers
tolerance bounds due to fabrication process
fluctuations of tested parameters using a
statistical model and maps them to an
accepted region of the observed signature of
the CUT. The generated test stimulus is
derived based on a proposed testing
confidence level. Test generation procedures
for both the monotonic and non-monotonic
relationships between the signature and the
parameter are proposed and demonstrated.

(3) Specification reduction for analog IP
testing:

Specification reduction can reduce test
time, consequently, test cost. In this topic, a
methodology to reduce specifications during

specification testing for analog circuits is
proposed and demonstrated. It starts with
first  deriving relationships  between
specifications and parameter variations of the
circuit-under-test (CUT) and then reduces
specifications by considering bounds of
parameter variations. A statistical approach
by taking into account of circuit fabrication
process fluctuation is also employed and the
result shows that the specification reduction
depends on the testing confidence.

(4) Analog PLL IP testing and diagnosis:

In this subject, a design for diagnosis
scheme for PLL is presented. The basic idea
is to anayze the faulty behavior between
each functional block of PLL and create the
path for fault propagation. The faulty effect
of digita pats ae led into analog
observational signature, and identified from
analog faulty behavior according to different
demonstrative characteristics. By this method,
several switches which are controlled by one
“test” input in conjunction with modulated
reference input signal, are added to achieve
diagnosis for the scheme. The scheme is
simple but efficient.

Keywords. VLSl Testing, IP, Oscillation
Ring Test Technique, Analog
Circuit Testing, PLL Diagnosis,
BIST.
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Q) Slgnal induced coupling fault testing for
IP interconnection wires:

In this work, we propose a test scheme
to test crosstalk faults. It uses an oscillation
signal applied on an affecting line and detects
induced pulses on avictim line if a crosstalk
fault exists between these two lines. It is
simple and eliminates the complicated timing
issue during test generation for the crosstalk
fault. The scheme is very smple and easy to
be implemented. Two test generation
approaches, i.e, the guided random test
generation and the deterministic test
generation are described and experimental
results are presented. The experimental
results show that the proposed test generation
approach, i.e., it first uses the guided random
test generation then a deterministic approach
can effectively generate crosstalk fault test
patterns for circuits. Some results of this
work have been presented in ATS’2002 [1].

(2) Test tolerance on observation signature
for analog signal IP circuit testing:

In this topic, we have presented a
structure-based specification-constrained test
generation method which starts with
derivation of the relationship between the
specifications and the device and/or
component parameters, and it then considers
variations of component parameters due to
fabrication process fluctuation by using a
statistica model. The relationship between
the observed signature and the parameter may
be monotonic or non-monotonic. A criterion
that combines signature sensitivity and
input-output transfer factor is used to
generate test patterns for monotonic type



parameters.  For  non-monotonic  type
parameters, test generation with the aim of
reducing the degree of misclassification has
aso been proposed. Simultaneoudly, a
tolerance range that corresponds to the
limitations imposed by the specifications is
obtained. An example circuit has been used
to demonstrate the test generation procedure
and to show the effectiveness of the
generated test frequency in increasing the
observability and reducing the degree of
misclassification. Besides, we have written
several papers based on thiswork [2, 3].

(3) Specification reduction for analog IP
testing:

In this topic, we have presented an
approach to reduce the number of test
specifications for analog circuits. It starts
with derivation of the relationship between
specifications and device and/or component
parameters then defines upper and lower
bounds for parameters to find essential test
specifications. Then the variations on
component parameters due to fabrication
process fluctuations are considered by using
a datisticdl model to reduce test
specifications with a testing confidence
probability. A continuous time state-variable
filter example circuit has been used to
demonstrate the specification reduction
procedure and it has been shown that 2, 3 or
4 out of 10 specifications can be ignored
during specification testing under the 99%,
90% and 50% testing confidence level
respectively. The procedure is effective and
can be used in manufacturing specification
test for analog circuits to reduce test time.
Besides, several papers based on this research
work have been presented [4, 5].

(4) Analog PLL IPtesting and diagnosis:

In this topic, we have presented a design
for diagnosis scheme which make the PLL
output a periodic signal through the use of
some extra circuit. This enhances the
conveniences to observe signals under test. In
addition, the design for the PLL diagnosis
proposed is simple but efficient in identifying

representative faults for the PLL during the
manufacturing stage when the PLL does not
oscillate or meet the performance
specifications. Some results of this work
have been presented in IMSTW [6].
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