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distribution in a four-bit/cell SONOS memory using
a charge pumping method
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The charge-trap flash (CTF) based on charge trapping storage with an oxide-nitride-oxide (ONO) stack
has been considered as a promising candidate for future flash memories beyond the floating-gate (FG)
technology, due to its simple cell structure and process, low-voltage operation, and high-density. In
particular, the capability of four-bit/cell operation in a polysilicon-oxide-nitride-oxide-silicon (SONOS)
structure makes it more attractive for high-density flash memories. Presently, few suitable methods for
monitoring the quantity and spatial distribution of the trapped charges in four-bit/cell have been reported.

In this work, a NOR-type SONOS array with common source lines (CSL) was fabricated using a
0.35-um CMOS process. The advantage of this cell is the scalability of memory cell area compared
to the nitride read only memory (NROM) because whole sources of fabricated NOR-type SONOS array
are connected in common. The characteristics of four-bit-cell operation were demonstrated from the
NOR-type SONOS array with CSL. Especially, the charge pumping method (CPM) was used to evaluate
the quantity and spatial distribution of locally injected charges into four-level. As a result, it is found
that the locally injected charges have considerable influence on the four-bit operation and reliability.
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