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Fault Scrambling Techniques for
Reliability and Yield Enhancement of
Non-Volatile Memory
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With the ever-increasing VLS| technologies, the miniaturization
of transistors makes embedded memories smaller and denser. It
then inevitable affects the reliability and yield of the manufactured
products. Moreover, according to the Semiconductor Industry
Association (SIA) and ITRS reports, embedded memories will occupy
up to 94% relative silicon area of a system chip by 2014. Therefore,
embedded memories will dominate the yield of system chips.
We proposed a new test and repair flow with the fault scrambling
techniques integrated as shown in Fig. 1.

Instead of merely using redundant rows/columns to replace faulty
cells, error-correcting codes are also considered an effective technique
to cure permanent faults for the enhancement of fabrication yield and
reliability of memories. However, the protection capability of the widely
used SEC-DED (single-error correction and double-error detection)
codes will be limited if a codeword contains multiple faulty bits. In
order to cure this dilemma, efficient fault scrambling techniques are
proposed. Unlike the fixed constituting memory cells of a codeword
in the conventional EDAC schemes, we try to refigure the constituent
memory cells of codewords such that each codeword consists of at
most one faulty cell. The BISR architecture which can perform the fault

scrambling technigue is shown in —

Fig. 2. It mainly consists of the BIST
module, the RAS (Row Address
Scrambler), the CAS (Column
Address Scrambler), and the built-in
scrambling analysis (BISA) module.

According to experimental results, |
the repair rates can be improved

significantly with negligible ‘ -_;;;';:_-'_ e, T
hardware overhead. e
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Fig.2 > The proposed test and repair flow with the fault scrambling
techniques incorporated



