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Highly Reliable Memory Architectures Using Combination
of In-Field Self-Repair, BCC and Aging Test
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Embedded memory is occupying the most area in System—on-Ch1ps (SoCs) It

B contr1butes to SoCs to have greater features but at the expense of taking up the most

. area. The continuous scaling of nano- ~device technol_ogy makes memory more

suSceptibl‘e to errors. Aglng-induced fault’s as well as soft errors m‘anifest in field,

which i is a concern as causes of errors. Hence, rehablhty of memory 1s cruc1al to overall

,' rel1ab111ty of SoCs

In—ﬁeld test and repa1r as well as Error Correction Codes (ECC), can be used to

| maintam reliability, and recently, these methods are used together to form a combined

approach, wherein uncorrectable words are repaired while correctable words are left to

_ the ECC. In order to enhance rehablhty, anovel in-field repa1r strategy that repairs

uncorrectable words, and possibly correctable words for an ECC-based memory

architecture is proposed It executes an adapt1ve reconﬂgurauon method that ensures

" fresh memory - words are always used until spare words run out. To. further enhance the

reliability of memory, a more soph1st1cated test that can identify not only faulty memory
cells but aged ones as well, is used. A novel aging-aware in-field repair strategy that

adaptlvely a351gns aged and faulty words to funct1onal repa1r or correction based on -

-~ their Vulnerab111t1es is proposed Expenmental results of both: strategies demonstrate

'enhancement of rellab1l1ty, and the hardware overhead contr1but1ons are small
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