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Abstract

This project is the continuation of the
previous year's project: “Testing, Design
and Synthesis for Testability of VLSI.”.
Based on results obtained from the previous
project, it further studies some important
topics related on design and testing for
VLS. Thetopics and details are:

1. Investigation of Coupling Faults on Deep
Submicron CMOS Circuits:

In deep submicron VLSI, signal coupling
between lines becomes very serious. In this
sub-topic, we plan to investigate the
coupling faults in the deep submicron
CMOS circuit by proposing a coupling
glitch model. Based on the derived coupling
glitch model, an efficient coupling fault
simulator will be developed.

2. IDDQ Testing for Deep Submicron
VLSI:

IDDQ testing can test many faults
which can not be tested by the conventiond
logic testing. However, the traditiona
pass/fail decision making with the IDDQ
testing becomes increasingly difficult as the
feature size is reduced in the deep sub-
micron regime due to the increased
transistor sub-threshold leakage current. In
this sub-topic, a new approach involves
considering the process variation of VLSI to
estimate the IDDQ of a VLSI will be
adopted. Based on the estimation, a new
IDDQ testing scheme, which tests a single
chip with many test patterns instead of
testing many chips with a few patterns, will
be proposed. New test circuits, either built-
in on the chip, or externa to the chip, will
be devised to facilitate the scheme.

3. A Generdized Fault Model for Closed-
Loop Operational Amplifier:

In this sub-topic, a generalized fault
model to describe the faulty behaviors of a
closed-loop OP will be proposed. It can
well describe amost all the DC faulty
behaviors of the OP connected in the
inverting or non-inverting configurations.

When the model is applied to A.C. analysis,
incorporated  with  the discrete-time
sampling technique to treat the capacitor
effect, it can have the advantages of high
speed and high accuracy.

4. Hierarchical Fault Model and Its
Application to Linear Circuit Testing

In this sub-topic, a hierarchical fault
model approach is to be proposed to
decrease the complexity of testing analog
circuits. For this hierarchical fault model
approach, only elements or parameters
which are sensitive need to be considered
during testing. This makes finding test
patterns be easier.

5. Fault Diagnosis of Switched-Capacitor
Type Linear Analog Circuit:

In this sub-topic, we plan to propose an
opamp with design-for-testability(DFT)
incorporating a simple control scheme to
diagnose switched-capacitor (SC) circuits.
For this scheme, when diagnosing an SC
circuit, we partition the circuit into stages
and the circuit is diagnosed in a stage-by-
stage fashion. In the study, it is not only to
consider capacitor ratio faults but also
opamp faults.

Keywords: digital testing, analog testing,
IDDQ testing, operational amplifier, built-in
current sensor, fault model, coupling fault,
fault diagnosis, hierarchical fault model,
switched-capacitor type linear analog circuit
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