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Abstract

The SOC designs can integrate digital, memory, analog, and
even RF components on the same chip. This trend greatly
complicates the automatic test equipment (ATE), which has
to test all the components of the SOC, with higher frequency,
pin count, and timing accuracy as compared with previous-
generation ATEs.

The wafer probe system also faces similar new challenges.
In addition, probe cards are expensive. Probing itself creates
uncertainty and inaccuracy, and probing can introduce defects
to chips under test. Another issue is that, with the increasing
need of testing throughput, parallelism is also required. These
issues and requirements dramatically increase the cost of ATE.
According to recent ITRS report, test cost is the only category
of cost that does not decrease with the new IC fabrication
technology.

IC testing will go wireless in at least some high-end
applications. Therefore, our wireless test platform is defined
and intended as a next-generation test system, with wireless
communication and enhanced embedded test features.
It provides test solutions for, e.g., wafer test, final test after
packaging, and field test and diagnostics. Our wireless test
platform reduces the test costs dramatically, mainly due to the
significant reduction in capital investment, simplification in
test infrastructure and flow, increase in parallelism, etc.

Based on the wireless communication and software

technologies, the hardware of our wireless test system can

eliminate traditional expensive probe card function and thus
reduce the test cost. In this way, the test station and test head
can act as a tester and can make wireless communication with
dedicated RF module in DUT (device under test) to perform
test process and obtain test result.

As an example, the test station will initiate to run a Memory
BIST on the DUT. The test software will send an MBIST test
command to the lower-level software handler, which will
format the command into a format recognizable by the DEU
on the DUT. The newly-formated data is then sent through the
MAC hardware, which translates the data as fixed-size packets.
The data strings are processed by the baseband processor for
effective channel coding, which will eventually be transmitted
though RF protocols. After the MBIST command completes, a
similar process will take place: test station will query the status
of the MBIST constantly for returned test data.

A new wireless-based test system is implemented with both
board level prototyping with FPGAs and tapeout of MBIST
DUTs. We successfully complete parallel test with 36 sets
of DUTs, each of which includes six embedded memories
of different sizes with artificially injected faults (by FPGAs).
The overall overheads of the added hardware of DUT are
comparatively much smaller than MBIST controller itself. Note
that these additional area will remain near constant for larger
DUTs.



