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Abstract

Due to imperfections in the semiconductor manufacturing process, every IC needs to be tested for manu-
facturing defects. System chips (SOCs) are no exception to that. Manufacturing test of modern large SOCs
requires expensive Automatic Test Equipments (ATEs) with large channel counts and very deep test-vector
memory per channel. To reduce the test cost, multi-site testing is being employed, in which multiple in-
stances of the same SOC are tested in parallel on a single ATE. More sites means more devices are tested in
parallel. However, for a ATE with a fixed number of channels, large number of sites also means less ATE
channels per SOC, which in turn increases the SOC test application time. Furthermore, a large number of
sites also requires handling of more SOCs in parallel, which may increase the SOC handling time. There-
fore, a large number of sites does not always result in a large test throughput. Hence, for a given ATE,
instead of maximizing the number of sites, one should maximize the test throughput.

Efficient multi-site testing requires effective management of test resources like the on-chip test infrastruc-
ture (DfT), the number of ATE channels, and the vector memory depth per ATE channel, while taking into
account parameters such as index time, contact yield, etc. In this talk, we focus on designing and optimiz-
ing on-chip test infrastructure (DfT), in order to maximize the test throughput for a given SOC and ATE.
The on-chip DFT consists of an Enhanced-Reduced-Pin-Count-Test (E-RPCT) wrapper, and, for core-based
SOCs, core wrappers and Test Access Mechanisms (TAMs). We present a two-step algorithm that designs
the test infrastructure for a given SOC with a target ATE such that the SOC test-data volume fits on the tar-
get ATE within a single load and the test throughput is maximum. Finally, we present experimental results
for the ITC’02 SOC Test Benchmarks and a complex Philips SOC.
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