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Abstract

As the performance of processors improves, cache memories are used to overcome the difference
of speed between processors and main memories. Generally cache memories are embedded and small
sizes, fault coverage is a more important factor than test time in testing point of view. A new test
algorithm and a new BIST architecture are developed to detect various fault models with a relatively
small overhead. The new concurrent BIST architecture uses the comparator of cache management
blocks as response analyzers for tag memories. A modified scan-chain is used for pre-testing of
comparators which can reduce test clock cycles. In addition several boundary scan instructions are
provided to control the internal test circuitries. The results show that the new algorithm can detect
SAFs, AFs, TFs linked with CFs, CFins, CFids, SCFs, CFdyns and DRFs models with O(12N),
where N is the memory size and the new BIST architecture has lower overhead than traditional
architecture by about 11%.
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B3] §13] 0 | Bla7] Y 1 | Valid| Hit/Miss
(XXX) ............ O (XXX) ............ O O 1
(XXX) ............ O (m) ............ 0 1 0
(XXX) ............ O I(XX) O O o
(XXD ............ O Ol(x) ............ O O O
(XXX) ............ 0 (X)]O ............ 0 O O
m) ............ 0 .................. O O
(XXX) ............ O (XXX) ............ 1 0 O
1111 ........... 1 1111 1 0 1
1111 ............ ] 0111 ............ 1 O O
1111 ............ l 1011 ............ 1 0 0
1111 ............ 1 1101 ............ 1 0 0
]111 ............ 1 .................. . O O
11]] ............ 1 1]1] ............ O 0 0
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