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CHEI
Channel Hot Electron Injection

CHISEL Channel Initiated Secondary

Electron Injection Ballistic Source Side Injection
10°~10° B
10
. BSSI
SSI Source Side
Injection
10 ~10°

The split gate flash memory has the
advantage of higher program efficiency.
Comparing to the conventional CHEI
(Channel Hot Electron Injection) program
mechanism used in stack gate flash cells with
Self-Aligned Trench injection efficiency of 10 °~ 108, SS|
(Source Side Injection) in Split-Gate
Structure can achieve much higher efficiency,
at around 10 ~*~ 10°®. In this research project,
we proposa anew split gate flash cell with
vertical transistor, to not only still acquire
higher efficiency with novel programming
- mechanism, but also to reduce cell size for
g high density application.

In the proposed structure, all of the
source regions are shared using the



Deep-N-Well, which reduces the cell area of

array by eliminating of the source diffusion

line. Furthermore, by adapting the trench
technology, a vertical select transistor
incorporated in this cell. The two approaches

above can reduce the silicon area of this

novel Split-Gate cell by up to 50%. A new
programming mechanism named BSSI

(Ballistic Source Side Injection) is observed N
in simulation results and will be studied in Self-Alignment
this project. The program mechanism

exhibits different characteristics than of

others previously published studies because Control Gate

of the unique injection trajectory of the hot 5 g
electrons accelerated by electric field of Floating
depletion region. Therefore, a higher
programming efficiency is expected in this
novel cell. In the proposed project, the Dran__|
unique programming mechanism as well as

|7Auxnlary Gate

. . Shallow-P-Well

the memory array operation scheme will be =
studied extensively. e

Deep-N-Well
Keywords: Flash, Trench, Split Gate
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