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SISPAD2014 P-12 A three-dimensional TCAD system AdveaiBe sort
focused on power and nano-scaled devices applications ”N

Yasuyuki Ookura, Nobuhiko Kato, Shin-ichiro Kobayashi, Takuhito Kuwabara, Masanori Harada, Ken Yamaguchi and Hideaki Koike
AdvanceSoft Co., Tokyo, Japan

INTRODUCTION
A new 3-D TCAD system has been proposed T iniples | 2Ddsvice |
aiming close coupling of first-principles calculator, |

i i i integrated E rocess
process, and device simulators in response to com e }—{ 3D process

requirements for ultra-small to high-power ny Lokl | st A
. . . / I
semiconductor devices of which crystals and Advance/TCAD system. T L S
materials have been diversified unlimitedly Three parts are seamlessly operated by integrated control platform
i H with flexible graphical user interface. (a) Calculation model in the case of 4H-SiC(0001) -Al (111).
d In th;S tp(?per’ topics of each program are LDOS at the interface (b) and bulk (c).
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e o B STI MOSFET FINFET
An exampl of STI MOSFET and IGBT structure using the 193,987 elements 1,099,168 elements
p proposed algorithm. Examples of the final structures using a new algorithm.
Proposed 3D form tracing algorithm. o 50
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The distribution of As(total), B(total), As(active) (a) as implantation, deactivation (Wg = 250 nm (left) / 80 nm (right) and Lg = 50 nm). Appearance of narrow-channel"&ffet? Bf the threshold voltage of
MOSFETs due to the change of boron profile by the deactivation

(b) after annealing.The peak of B shifts toward the peak of As.
of arsenic.

CONCLUSIONS
The derivation of Schottky-barrier height using first-principles
ENEE oo o calculator, a robust and high-speed topographical algorithm using
Drain bins (V) wwenkdown | N . b
the distance function for the process simulator, a 3-D narrow-
voes f f 1 channel effect of ue to arsenic deactivation,robus
! hannel effect of MOSFET due t deactivation robust
2 Tt Y e i o 15 o Py P k. s o0 e  ohG e calculation for high-voltage breakdown characteristics of wide-gap
Fairavne-irim Votohas £V rrain bins (V) devices has been demonstrated by a new 3-D TCAD system.
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Current-voltage characteristics of SiC diodes over 10 kV.
Current-voltage characteristics of SiC vertical MOSFET over 2 kV.
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