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Hot Carrier Induced Reliability Issues in P-channel Flash Memeory
After Long Term Progra/Erase Cycles
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High peformance and high reliable Flash
memories has become indispensable for the future
non-volatile memory design. However, widely
used n-channel Flash memory cells have been
found to be not well-suited for the application of
low voltage and portable system due to its low
mjection efficiency, high power dissipation, and
serious disturb problem.

Recently, p-channel Flash memory has
received much attention because of its low
voltage operation and disturb resistance. Owr
prelminary study showed that the oxide damage
are still serious M a p-channel Flash memory
ater long tem P/E cycles. These mclude
interface states and oxide charges/raps. They will
degrade the device characteristics and give rise to
serious reliability problem such as operation
window closwtwe and distrb etc. As a
consequence, it is mandatory for us to mvestigate
the reliability problems existing I p-channel
Flash memories.

In this project, we focus on the reliability
studies of p-chanmel Flash memories after
program/erase cycles. First, we designed and
fabricated tested devices. Through measurement,
we study the degradation mechanisms of p-
channel Flash memory by using the oxide
damage characterization method we proposed
before. Reliability related issues such as
encwrance , programming delay , and various types
of disturb will be tackled. Moreover, comparison
of the performance and reliability with n-channel
flash memories have also been evaluated. Finally,



a design guideline for p-channel Flash memory
with emphasis on reliability has been proposed.

Keywords * Flash memory, Hot carier reliability,
Oxide damage , Program/erase
cycles , interface state, oxide
charge/rap .
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