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Construction of Accurate Mobility Model for MOSFETs
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Lowering of production costs and faster development speeds are required in the semiconductor business field. ~ Simulation technology
is useful for such tasks. However, it is necessary to improve simulators for the accurate evaluation of various characteristics of
semiconductor devices. The aim of a device simulator is to evaluate the electrical properties of semiconductor devices. In order to
increase the reliability of device simulators, Toshiba has formulated an accurate mobility model for MOSFETs with an oxynitride gate
insulator.  The knowledge obtained through the construction of this accurate mobility model will contribute to the physical understanding

of electric current modulation.
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Schematic content of technology computer-aided design (TCAD)
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Inversion layer mobility in Si MOSFET
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Schematic of Coulomb scattering and surface roughness
scattering in MOSFET
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Electron inversion layer mobility in MOSFET with oxynitride
gate insulator
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Hole inversion layer mobility in MOSFET with oxynitride gate
insulator
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Electron mobility limited by Coulomb scattering in MOSFET
with oxynitride gate insulator
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Parameters of roughness scattering
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Electron mobility limited by roughness scattering in MOSFET
with oxynitride gate insulator
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Schematic of key issues for modeling of carrier mobility limited
by roughness scattering in MOSFET with oxynitride gate
insulator

gooopoooobboooooboooboonooobobon
goooboooboobbbooooooobbooboo
goooobbboboooooobobobbbooboobobo
goboobboobooboobbobbon

gbogooooobobbbooooooobbooood
gobogoobobobobbbobboobobobbooon
gogooobbbooboooooobbbobooooo
goooobboooobobooobbooobbooo
gobobooooobbooobobobboobbooo
gobooobooooo

EDDDDDDDDDDDDDDDDDDDDD

ggooooboboboboboboooooooboog

MOSFETO O OOOOOOOOOOO0O0O0O0

25
0000000023 nm

| 0000010y m
000000001x 1047/cm?

2.0

15

10

— 00ooooooo
¢ Q0oOo

0000 D00 10%A0

002 0 02 04 06 08 1.0 12 14 16 18
oooooovo

OmMmOMOSFETO OO OOOOOOO0O0O0O0O00ooooooo0o0
000000000o0oooooooobO o0o0oo0o00oooo0o0oo
gobOooooooo0ooboobOOoOoOoooooOoooooboooboooDooOoo
goooooooobboobbooOo0o0oO0o0oO0MOSFETOOOOOOOO
goooooooooooooboobooooooo

Comparison of experimental and simulated results of drain current
vs. gate voltage in MOSFET with oxynitride gate insulator
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