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Abstract

To increase the functionality of the memories, previous studies have defined fault models and
proposed functional testing algorithms with low complexity. Although conventional testing depended
strongly on functional(voltage) testing method, it couldn’t detect short and open defects caused by gate
oxide short and spot defect which can affect memory reliability. Therefore, IDDQ(quiescent power
supply current) testing is required to detect defects and thus can obtain high reliability. In this paper,
we consider resistive shorts on gate-source, gate-drain, and drain—-source as well as opens in MOS
FET and observe behavior of the memory by analyzing voltage at storage nodes of the memory and
IDDQ resulting from PSPICE simulation. Finally, using this behavioral analysis, we propose a linear
testing algorithm of complexity O(N) which can be applicable to both functional testing and IDDQ
testing simultaneously to obtain high functionality and reliability.
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/* Step 1 +/
Fori = 0to (N-1); Do
Write(1)
END
/* Step 2 */
For i = 0 to (N-1) ; Do
Read(1)
Write(0)
END
/* Data retention fault test for ‘Q’, typically
100ms */
/% Step 3 */
Fori = 0 to (N-1) ; Do
Read(0)
Write(1)
END
/* Data retention fault test for
100ms */
/* Step 4 */
Fori = (N-1) to 0 ; Do
Read(1)
Write(0)
END
/* Step 5 */
For i = (N-1) to 0 ; Do
Read(0)
END
/* Step 6 */
Write (1) to MSB row cells
END

3% 9. 8N+n Marching HAE awz]&
Fig. 9. 8N+n Marching test algorithm.
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