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Abstract

This project is the continuation of the
previous year’s project: “Testing, Design
and Synthesis for Testability of VLII”
Based on results obtained from the previous
project, 1t further studies some important
topics related on design and testing for VLSI.
The topics and details are:

1. Power Analysis for Burn-in Testing:
Burn-in testing is employed in the I.C.
production testing to improve the I.C’s
reliability. In this sub-topic, we will analyze
the power dissipation of a circuit-under-test
(CUT) to find its power characteristic,
based on a theoretical approach. Then, we
will try to develop an algorithm to derrve a
set of signal probabilities, based on which a
set of weighted random pattermn secuences,
which will make CUT dissipate more power,
for the primary inputs of CUT are generated.
The generated pattern sequence are suitable

for burn-in testing of the CUT.

2. IDDQ Testing for Deep-Submicron
VLSI:

IDDQ testing can test faults which can
not be tested by the conventional logic
testing. However, the problem of pass/fail
decision making with IDDQ testing will
become increasingly difficult as the feature
size 1s reduced In deep sub-micron region
due to increased transistor sub-threshold
leakage currents. The increased in the
transistor off current with VLSI complexity
will have a significant impact on the future
of IDDQ testing. In this sub-topic, we will
tackle this problem by mvestigating the
circuit  partitioning strategy and by
developing low-voltage bwlt-m curent
Sensors .

3. Operation Amplifier(OP) Fault Model:

In this sub-topic, we propose an
offset fault to model the faulty behavior of a
CMOS OP. We will investigate three OP
configurations,  1e., the  mverting
configuration, the non-inverting
configuration and the umt gamn buffer, at
both the macro-model level and the
transistor level to demonstrate that the
proposed offset fault model can well
describe all the DC faults and the offset
fault has a linear relationship with the mput
signal. This model can help fault simulation
and testing of analog/mixed cucwts. This
model is also to be extended to AC faults by
taking sampling approach by mmcluding the
capacitor effect to find a simple but efficient
AC fault model for the CMOS OP
amplifiers.

4. Fault Diagnosis
Circuits:
Fault diagnosis on the analog circut

to Linear Analog



had been drawn much attention recently. In
this sub-topic, a new fault diagnosis method
1s to be investigated for linear analog circuits.
For this method, the cmrcwt 1s first
transformed to an equivalent digital circuit,
then this digital circwt 1s reconstructed to be
an analog device evaluator. The device
evaluator is applied with a proper signal to
evaluate the device and to diagnose the fault
if any.

5. Sigma Delta A/D Converter Testing:

Parameters such as offset error, peak
error, and integral or differential nonlinearity
are commonly used to characterize the
performance of analog-to-digital converters.
However, these parameters are not readily
applicable to the delta-sigma ADC since it
employs the feedback charactenstics and the
oversampling technique. In this sub-topic,
a DC test techmique mcorporated with
design for testability 1s to be studied to test
and diagnose the delta-sigma ADC. A
statistical method is to be developed to
analyze the pernodic behavior ,which is
caused by the feedback feature of the ADC,
to diagnose all faults of the circut.

Keywords: digital testing, analog testing,
burn-in testing, IDDQ testing, operation
amplifier, fault model, fault diagnosis, A/D
converter, linear analog circuit simulation.
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