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Abstract: In this paper, as a reliability problem of 3D (three-dimensional) TLC flash memory, the read
error due to degradation of the oxide film caused by repeating erase and program operations and the read
error due to temperature difference between program and read operations were measured and evaluated.
Using a floating gate type and charge trap type commercial flash memories, temperature was controlled in a
thermal chamber. Data patterns such as random values and ALLO were written many times at low and high

temperature to measure the error rate.
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