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Guide for the Reliability Specification of FLASH Memory

1. Scope

This guide applies to the reliability specifications and descriptions of flash memory.

2. Overview _

Flash memory is based on the fundamental mechanism of an electron that passes through a silicon oxide
layer to rewrite the data. The device is subject to dielectric deterioration due to repetitive program/erase
cycles and eventually fails to work. This deterioration of the silicon oxide layer affects the quality of flash
data and may degrade the data retention with accumulated program/erase cycles, even before the onset of
endurance wear-out.

The purpose of this guide is to provide a consistent framework for reliability specifications for flash memory,
and to propose the assurance models indicating the relationship béfween the specification of endurance

cycles and those of data retention and disturbs.

3. Reliability concerns
This section describes causes of reliability deterioration of the device. Major reliability concerns for flash
memory are the endurance, data retention and disturbs. Any of these failure mechanisms is due to the
degradation of oxide layer damaged during the transfer of electrons on and from the floating gate, i.e.,
tunneling through dielectric layers.

3.1 Programming and erasure mechanisms of flash memory
Figure 1 shows typical biasing conditions of DINIR flash memory during programming and erasure. This
guideline explains DINOR type FLASH to an example as a general example. Even if the architecture differs,
the fundamental reliability subject is common. Both programming and erasure operation cause electrons to
pass through the gate oxide, degrading the quality of oxide layer in proportion to the number of
program/erase cycles. Rewriting the data damages the oxide layer and degrades the insulation property
between floating gate and silicon substrate, which leads to the reliability failures such as data retention

wear-out and enhancing disturbs.
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