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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 ams to study
issues and problems encountered in testing
for the IP-based SOC design in the deep
submicron regime. The topics and works
accomplished for this year are:

(1) Signa integrity study and test
generation:

For this topic, we have studied the
relationship between glitches and
induced-delays of crosstalk faults for the
deep submicron interconnection lines. A
unified test scheme is proposed and
demonstrated to test both types of crosstalk
faults.



(2) Analog IP testing and diagnoses:

For this topic, we have developed an
on-chip jitter measurement circuit for clock
signals in an SOC chip. The circuit can
measure clock jitter up to aresolution of 49.3
ps and can be embedded into SOC as a BIST
circuit.

(3) A highly linear VCO for DAC testing:

For this sub-topic, we have developed a
highly linear VCO which can be used as the
signal generator for DAC testing. It issimple,
has a prevision up to 9 hits and can be
incorporated into an SOC chip.

(4) A BIST circuit for testing crosstalk faults:

For this topic, we have developed a
BIST circuit which can be incorporated into
the boundary so an environment to test
crosstalk — induced glitch faults for deep
submicron circuits. For this circuit, a ssimple
logic symbol is proposed to model the
crosstalk effect and this makes test
generation simple.

(5) Testing of TFT LCD source driver IC:

For this topic, we have classified fault
models according to specia features of the
TFT LCD source driver circuit and
developed ssimplified test set to improve test
efficiency. In addition, we have also adopted
a stress test methodology to improve the
reliability of the IC.
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(1) Signal integrity study and test generation:

For the deep submicron integrated circuit,
signal integrity and propagation becomes an
issue due to crosstalk effects. In general,
there are two fault effects, namely
crosstalk-induced  glitches, and  the
crosstalk-induced delay. In this work, we
investigate the origin of their occurrence,
their relationship and identify their respective
importance in  affecting the circuit
performance, and propose an approach for
which both glitches and delay can be tested
in auniform way. With the proposed method,
fault detection for crosstalk noises can be
greatly simplified. The work also investigates
the process variation issue for the proposed
scheme. The results of this work have been
written into a paper and submitted to ISCAS
2004 for consideration for presentation [1].

(2) Analog IP testing and diagnosis:

PLL is an important circuit module in
providing clock signals to all other circuit
blocks of an SOC. This work proposes and
demonstrates a built-on-chip PLL jitter
measurement circuit, which utilizes the
vernier delay line principle but transforms
timing difference signalsinto digital words. It
has a self calibration capability to minimize
the mismatched error caused by the process
variation. The circuit offers a high resolution
that a49.3 ps resolution can be obtained for a
0.35um technology implementation. The
results of this have been written into a paper
to be presented in ATS 2003 [2].

(3) A highly linear VCO for DAC testing:

For the DAC testing, especidly for
on-chip testing, usually a highly linear ADC
is needed to calibrate the output of the DAC.
In this work, we present a high linearity VCO
which is simple and can be incorporated
easily into the SOC chip for the on-chip
testing. The VCO is constructed by using the
conventional oscillation ring structure but a
feed back mechanism using the OP loop is
adopted to achieve the high linearity. A
parameter “VCO Linearity” is proposed to
characterize the linearity of the VCO. The
VCO presented is shown to be able to give a
VCO Linearity of 532 which corresponds to
a 9-bit resolution, as compared to the 4-bit
resolution of the conventional VCO. It is
suitable to be incorporated into the SOC chip
for the purpose of the on-chip testing. Results
of thiswork are being written into a paper to
be submitted to Electronics Letters[3].

(4) A BIST circuit for testing glitch crosstalk
faults:

Crosstalk faults are difficult to test due to
their pattern dependency and unpredictivity
in timing. In thiswork, a BIST scheme based
on asquare wave oscillation test signal to test
the induced-pulse type of the crosstalk fault
of embedded circuits in the boundary scan
environment for deep sub-micron VLSl is
proposed. The scheme applies square wave
oscillation test signals in conjunction with
pseudo random patterns to induce pulses
which are caused by crosstalk faults and tests
them. Modifications on boundary scan cells
with simple added detection circuits to
facilitate this test scheme are presented.
Experimental results show that the average
fault coverage obtained by applying the
scheme to large size benchmark circuits can
easily reach 90%.

Results of this work have been written
into a paper for consideration in IEEE Design
and Test [4].

(5) Testing of TFT LCD source driver IC:
For this topic, at first, according to the
physical layout, the circuit diagram and



function of the circuit, 13 function fault
models are derived with their syndrome. A
complete set of all-code-diagona patterns is
used to replace the original
high-voltage-code-diagonal patterns to test
the circuit to achieve higher fault coverage. A
formula to calculate the required number of
test patterns for the paralel multiplexers has
aso been derived. Furthermore, a “stress
test” method using high-voltage and
high-temperature, incorporated with the
all-code-diagonal pattern is adopted to test
the circuit and the standby-current (Isb) is
measured to screen out the weak defective

chips to achieve Early-Failure-Rate reduction.

Results of the work is being written into a
paper for submissionto ITC.
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