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Abstract: Fin-type SONOS (silicon-oxide—nitride-oxide-silicon) flash memory has emerged as novel
devices having superior controls over short channel effects(SCE) than the conventional SONOS flash memory
devices. However despite these advantages, these also exhibit undesirable characteristics such as corner
effect. Usually, the corner effect deteriorates the performance by increasing the leakage current. In this
paper, the corner effect of fin—type SONOS flash memory devices is investigate by 3D Process and device
simulation and their electrical characteristics are compared to conventional SONOS devices. The corner effect
has been observed in fin-type SONOS device. The reason why the memory characteristic in fin—type
SONOS flash memory device is not improved, might be due to existing undesirable effect such as corner
effect as well as the mutual interference of electric field in the fin—type structure as reported previously.
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Fig. 1. TCAD-simulated structures of (a) planar-type
and (b) fin—type SONOS devices.
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Fig. 2. TCAD-simulated electric fields of ONO layers in
(a) planar-type and (b) fin—type SONOS devices.
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Fig. 3. Simulation results of profiling the electric fields

in the planar and fin-type SONOS memory devices.
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Fig. 4. TCAD-simulated
SONOS devices with Wrin= (a) 10, (b) 20, (c¢) 40, and (d)

80 nm, respectively.
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Fig. 5. TCAD-simulated electric fields of ONO layers in
the fin—type SONOS devices with Wgp= (a) 10, (b) 20,
(c) 40, and (d) 80 nm, respectively.
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Fig. 6. Simulation results of the electric fields in edge

region of fin-type SONOS memory device.
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Fig. 7. Simulation results of the electric fields in top

region of fin-type SONOS memory device.
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