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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 this year are;

(1) “Stuck-at and open/short” testing on IP
interconnection wires, and (2) Coupling
(noise)  fault testing between IP
interconnection:

As the process scaled down, the interval
between interconnects becomes smaller and
smaller. The praobability of occurring of
coupling fault becomes bigger, too. In order
to make sure that the circuit function is
correct, coupling fault testing is necessary.
Because interconnects in SOC environment
can't be touched by probes, 1149.1 boundary
scan standard is used to test interconnects.
But this standard is not suitable for coupling
fault testing. We propose a new testing
scheme, oscillation ring testing. It can solve
the drawback of traditional testing method.
The oscillation rings and the test patterns can
be found systematically. The proposed testing
scheme will be verified using severa circuits.
The oscillation ring testing can also detect
stuck-at fault, open fault and delay fault.

(3) A BIST scheme based on oscillation ring
test for combinationa digital IP's:

Due to the continuously improve in
VLSI technology, the total gatesin a chip are
increasing day after day. Because the usable
I0s of every IP in achip are limited, BIST is

one of the methodologies to test such
complex chip. As [1] mentioned that the
oscillation ring test can test al stuck at faults,
al gate delay faults and part of path delay
faults in combination circuits. We extended
the application of oscillation ring test method
to test digital IP's under BIST scheme, and
proposed an effective test method to test
digital IP.

(4) Oscillation ring test for sequentia IP's:

In this sub-topic, we proposed a test
strategy based on oscillation ring test for
digita sequential circuit IP’'s. By using the
method of design for testability, we modified
the original circuit for the undetectable faults
and hard-to-detect faults in the circuit, make
the circuit to be testable under the application
of oscillation ring test. In this way, the
circuits testability can be improved and test
pattern can be reduced. In this method, we
found the senditizable paths that can make
the circuit oscillating by applying suitable
test pattern and adding some feedback circuit
under test mode.

(5) Delay test methodology for mixed-signal
IP testing:

In this sub-topic, we proposed a smple
and effective test strategy for mixed-signal IP
circuits. Generdly, delay time will be
different between normal circuit and the
faulty one. As a result, faults in the CUT
which deviate delay time from its tolerance
band can be detected. Base on this opinion,
we investigated the test signal generation and
built a simple test structure to enhance the
effective for our test strategy.

(6) IDDQ testing to deep submicron VLSI
considering process and device parameter
variations:
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