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Preface
Advances in technology are making it imperative to collect and diagnose detailed
structural IC fail data during manufacturing test to improve yield. However, current
datalog formats (STIL and STDF V4) do not have efficient support for storing structural
fail information. In particular STDF V4 which is widely used for functional and
parametric datalogging does not have any intrinsic support for storing scan and memory
fail requirements. Lack of any standard format to store these fails leads to many custom
formats and corresponding translators which results in un-necessary investments in
development and maintenance as well as inefficiencies in the diagnosis process for yield
learning.

In order to address the above mentioned problems, an extension of STDF V4 called
STDF-V4 2007 has been defined to provide formats for storing scan and memory fails as
well as for supporting the volume diagnosis flows. This document contains the
specifications of this standard.

It is our hope that this standard will be useful to all the companies involved in diagnosing
the structural fail information for yield learning and would adopt this into their tools and
environments.
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Glossary of Terms

ATPG Automatic Test Pattern Generator: A SW tool normally provided
by EDA companies that is used to create the scan based test
patterns eventually translated by and used on the ATE. Generally
the ATPG tool will output this information as either a WGL, STIL
file, or other proprietary language file.

STIL file Standard Test Interface Language (IEEE1450): A file employing a
standardized format for conveying test pattern, timing, and signal
information (functional and/or structural)

WGL file Waveform Generation Language: A file employing a regular
format for conveying test pattern, timing, and signal information
(functional and/or structural)

Chain ScanChain: A sequence of linked internal scan cells that in the
context of test patterns have a discrete scan input and a discrete
scan output with some number of scancells between the two.

Pattern Sometimes confusing term because it is sometimes used in
multiple contexts. In the structural test context, a pattern is the
scanning in of a data sequence on the scan-in pins that sets all of
the scan cells within the IC with a set of stimulus data, the
execution of a “capture” cycle which transfer the results of the
scan pattern test into the scancells, then shifting out and testing the
test results on the scan-out pin. Typically the stimulus data for the
next scan pattern is shifted on the same cycles that the data from
the present pattern is being shifted out. A Pattern Block will
contain several hundreds or thousands scan patterns. While a single
STIL / WGL file can support multiple pattern block definitions,
generally ATPG tools only include a single pattern block in each
file. And in turn, a single test on the ATE may apply several
pattern blocks, built from multiple ATPG files.

Pattern/Chain/Bit Term that specifies that the scan failure data is being logged in
context of the failing scan pattern #, chain # (via PMR index), and
scancell position within the scan chain. This format is an
alternative to logging the cycle # and PMR index which leaves it to
the downstream diagnostic tool to convert this to the corresponding
pattern/chain/bit information.

PMR Index An arbitrarily numeric index that is assigned to each pin/signal
used by the ATE to provide/monitor test data. PMR indexes must
be > 0. STDF file records failures based on their PMR index. The
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STDF PMR (Pin Map Record) record is used to provide textual
information about a unique pin (one record per pin).

Signal Synonymous with Pin. IC input/output pin name.

Scan Cell Refers to the flipflop/latch that is used as the stimulus/observation
node of a scan pattern.

Scan-In The name of the signal(pin) on which scan data is applied to by the
ATE

Scan-Out The name of the signal(pin) on which scan data output is tested by
the ATE

ScanStructure A block of information that defines the structure of scan chains
within the logic of an IC. This information will contain the list and
attributes of each scan chain within the IC. Chain attributes
generally include the ATPG signal names used for the Scan-In and
Scan-Out functions, the # of scan cells within the chain, the
clock(s) used to shift the data through the scan chain, and
optionally the design instantiation name of each scan cell within
the chain. When the latter is included, the size of a ScanStructure
block can be significantly large.

Structural Test A general term used for use of specialized on-chip test circuitry for
testing the functionality of individual blocks of sub-circuits within
an IC. Variations of structural test include Scan, Compressed Scan,
BIST (logic Built-In-Test), MBIST (Memory Built-In-Test), and
Boundary Scan.
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Purpose
The purpose of this standard is to provide a common format for scan fail datalog
specification along with necessary synchronization information enabling an efficient
dataflow for volume diagnostics applications.

Background
Manufacturing yield is a very important factor in the production of a semiconductor
product. It is important in all phases of the production: first silicon, volume ramp and
normal production. Historically the yield fallout was mainly caused by random defects
and process problems, so traditional yield improvement strategies included clean room
improvements and process improvements. Correspondingly the data collection from ATE
for yield monitoring was focused on parametric and gross pass/fail information
collection. However, advances in technology have created a situation where yield loss is
now dominated by the systematic design and process interactions, which are hard to
understand before the silicon implementation. To understand these interactions requires
fail data collection in volume manufacturing. Moreover, the design and pattern dependent
nature of these issues requires fail data to be collected on the internal nodes using
structural test techniques. Therefore the industry is moving toward Volume Diagnostics
flow, where fail data on internal nodes is collected during volume manufacturing and
processed by the diagnostic tools from the EDA vendors to identify the failing structures.
The information on the failing structures is statistically analyzed to identify the yield
improvement opportunities.

Figure 1 shows a flow for volume diagnostic mentioned above. In this flow the test
patterns generated by ATPG tools from EDA vendors are applied to the production
device by the ATE of choice. The ATE then collects the fail information in failure files.
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Figure 1: Volume Diagnostics Flow

The failure information in these failure files is then used by the diagnosis tools to identify
the failing structure, e.g., failing gate, failing via, failing net, etc. Currently the format in
which these failure files are written depends on the ATE at hand. Each ATE vendor
writes this information in a custom format.
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Figure 2: Diagnosis in Multi-Vendor Multi-Tool Environment

To complicate the matters further, each diagnosis tool also has its custom input format.
A multi-ATE and multi-diagnosis tools environment for a customer looks like the one
shown in Figure 2. A customer in this situation has to create an IT infrastructure to store
information in multiple formats-- one for each ATE and then translate this information
into the input format of the corresponding diagnosis tool. The responsibility for
developing and supporting the translation tools can be with the EDA vendors, ATE
vendors, or the end users. The situation in the EDA and the ATE cases for a multi-tool,
multi-vendor environment is shown in Figure 3 and Figure 4 respectively. In either case it
is an extra
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co

Figure 3: Format Mess, with ATE Custom Formats

Figure 4: Format Mess with EDA Custom Formats
overhead for the party responsible for developing and maintaining the conversion tools as
well for the end user who has to deal with the conversion tools mesh/mess.








