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India looks to low power, advanced
nodes in 2008

By Jaswinder Ahuja
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The semiconductor industry has
seen some interesting trends in
2007, most of which will continue
in 2008. Broadly, our outlook for
2008 focuses on three distinct ar-
eas; design, business and manu-
facturing trends.

Low power is a macro issue
thata ectsthe entire electronics
ecosystem. Most of the designs
being done in India are in the
consumer and communication
space, so low power is an issue
that is foremost on designers’
minds. With over 70 percent of
design starts in 2008 expected

to be in the 90nm and below
geometries and around two-
thirds of the design services
revenues coming from consumer
and communication segments
in 2008, low power will remain a
challenge for the Indian design
industry this year.

Advanced nodes

The year 2007 saw a number of
design starts in the 90nm and
below process nodes, which we
expect will continue in 2008. In
addition to those in the 90nm
and 65nm nodes, we expect
that there will be a number of
45nm design starts to re ect the
global trend and the increasing
expertise of the Indian design
community.
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and design services companies
alike will have to demonstrate
more value while keeping oper-
ating costs in check.

In addition, we expect that we
will see an increase in the overall
ownership of designsin 2008. This
is borne out by statistics; In-Stat
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test ensures better yield

With each technology node, the
trend in the semiconductor in-
dustry is to place more and more
functionality on a single chip.
While allowing for higher transis-
tor counts, nanometer scaling
presents challenges to accept-
able yield levels. As technologies
move below 130nm, feature-
related defects are becoming
more prevalent than particle-
driven defects in nanometer de-
signs. One of the factors that con-
tribute toward systemic yield loss
is the fact that the silicon feature
size is smaller than the lithogra-
phy wavelength. Introduction of
new fabrication techniques such

as dual damascene copper inter-
connect produces new defect
types, such as antennae e ects,
metal erosion, stress voids, resis-
tive vias and micro-bridges.

Much of the e ort to mitigate
this impact has to do with shift-
ing more responsibility for yield
to the design and the designer
through DEM methodologies.
While DFM methodologies prom-
ise to improve yield and provide
mechanisms for yield prediction,
manufacturing test and failure
analysis remain at the forefront
of determining why and how
chips fail.
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predicts that the involvement of
India design houses in full design
(Spec-GDSIl) will increase from
27 percent in 2005 to 45 percent
in 2010.

Inorganic growth
Macroeconomic challenges such
as the appreciating rupee have
made design services companies
realise that they need to grow
their customer base and broaden
service o erings to retain the
continued on page 4 »
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DFM-oriented test ensures better yield

< continued from page 1

With each process node, initial
production yields continue to
get worse as mature yields have
declined. Developing a meth-
odology that enables diagnosis
of more than just small samples
of failing devices and identi es
and locates defects within the
design, can result in signi cant
improvements in yield learning
and yield ramp up.

Traditional manufacturing test
has been built around the stuck-
at fault model and focused on
logic gates. The stuck-at model
uses test patterns to determine if
logic gates are broken by switch-
ing gate inputs and observing
the gate output behaviour. As
long as the gate is accessible from
I/0 pins or through a scan chain,
it can be tested. Once each pin
on a gate is tested, any fault (or
failure mechanism) for that gate
is marked as detected.

With new, more subtle failure
mechanisms and defects, this
stuck-at approach to manufac-
turing testis nolongersu cient.
Defect mechanisms in nano-
meter designs do not always
manifest themselves as static,
independent, gate-level failures.
In many cases, they are subtle
interconnect defects that may
result in parametric or speed-
related failures and might only
fail when certain conditions are
present on multiple independent
nets or gates—e.g. the simple
case of a bridge or short between
two adjacent signals on the same
layer.

Static stuck-at test
Depending on the behaviour of
the short and the value of the
net to which the signal is short-
ed, a static stuck-at test may not
detect the failure. Furthermore,
if the bridge is highly resistive in
nature, the failure may only be
observed under high-speed op-
eration. Many of these types of
defects depend on the relative
positions of nets and intercon-
nect features and their absolute
location within the layout.

Commonplace in nanometer
design today is a set of DFM rules
or recommendations that go
beyond the traditional design
rule checks (DRCs). These recom-
mendations indicate what can
be done in the physical design
to help improve yield during
manufacturing. From a test per-
spective, they also indicate the
more likely defect sites within a
design. DFM-oriented test is a
new methodology that uses DFM
recommendations and guidelines
to extract from layout the most
likely defect locations and types

traditional test approach, all nets
within the design are targeted
and a test coverage percentage is
calculated based on the number
of nets that can be tested. How-
ever, knowing the physical layout
of the design is essential in under-
standing which net pairs should
be tested for bridging faults. It
is practically impossible for two
nets on different metal layers
and opposite sides of the chip
to bridge together. Toe ectively
identify a net pair susceptible to
bridging, a simplistic approach is
to set a minimum threshold for

Source: Mentor Graphics

Flow for DFM-oriented test.

and thenspeci cally targets tests
for those types of defects and for
those speci clocations. The DFM
analysis capabilities of a physical
veri cationtoolcanbee ectively
used to achieve animproved DFT
flow. Using this methodology,
speci ctestsfor bridging or other
potential physical defects can
be targeted at speci c features
within the design that are most
likely to produce the defective
behaviour.

The figure shows the flow
for DFM-oriented manufactur-
ing test. Design layout data
and source netlist are supplied
to the physical veri cation tool
along with fault candidate iden-
tification rules. The bridging
fault model is a good example
for demonstrating the need for
defect-based testing. With the
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the distance between two neigh-
bouring nets. Any net pair closer
to each other than the speci ed
threshold will be targeted for
bridging. Other examples of
defect-based testing include
identification of nets that are
more susceptible to opens based
on width, shape and material or
those likely to manifest timing
defects. The rules describe physi-
cal characteristics of potentially
problematic layout configura-
tions. The physical verification
tool extracts potential failure
candidates from layout based on
the rules. An ATPG tool generates
patterns specifically targeting
those features.

DFM-oriented testing en-
sures that tests are targeted at
real defects and at locations
where defects are most likely.

It not only improves quality or
defects per million (DPM) levels,
but since the tests are targeting
speci ¢ defects and locations, it
provides patterns that are highly
diagnosable. Failure information
from these patterns can provide
significant value to the yield
learning process.

Accurate diagnosis

Assuming that the test patterns
can accurately and e ciently
detect the defective devices, the
next step in establishing a yield-
learning ow based on scan test
is to have accurate diagnosis
capabilities. The inputs to a
scan-based diagnostics system
include the logical and physical
design data, the test patterns
and failure information from
manufacturing test.

Valid diagnostics results de-
pend on having inputs that are
all consistent. It is critical that the
diagnostics system ensure that
incoming data is correct. Errors
in the input data could lead to
incorrect results, which in turn can
lead to countless hours wasted in
physical failure analysis trying to
track down non-existent defects.

After receiving a netlist, test
pattern set and failure le, it is
necessary to run a pattern con-
sistency check to make sure that
test patterns match the design.
The next step is to run a failure

le consistency check to ensure
that the failure le matches the
test patterns and the design.
In case the input data are not
compatible, the test pattern and
failure le consistency check can
pinpoint where the problem is.
It's a critical step that is easily ig-
nored and can result in incorrect
diagnosis results.

Read the full article to learn
how to link failures in the logical
domain with features in the phys-
ical domain, and much more.
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Establishing design trade-o s for DFM
DFT. DFM tests assure quality SoC design
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