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INTRODUCTION

A new 3-D TCAD system has been proposed
aiming close coupling of first-principles calculator,
process, and device simulators in response to
requirements for ultra-small to high-powerq g p
semiconductor devices of which crystals and
materials have been diversified unlimitedly.

In this paper, topics of each program are
demonstrated.

Advance/TCAD system.
Three parts are seamlessly operated by integrated control platform

with flexible graphical user interface. (a) Calculation model in the case of 4H-SiC(0001) -Al (111).
LDOS at the interface (b) and bulk (c).

STI MOSFET
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Appearance of narrow-channel effect of the threshold voltage of
MOSFETs due to the change of boron profile by the deactivation

of arsenic

Change of boron profile by channel width due to the arsenic
deactivation (Wg = 250 nm (left) / 80 nm (right) and Lg = 50 nm).The distribution of As(total), B(total), As(active) (a) as implantation,

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

CONCLUSIONS
The derivation of Schottky-barrier height using first-principles

calculator, a robust and high-speed topographical algorithm using
the distance function for the process simulator, a 3-D narrow-
channel effect of MOSFET due to arsenic deactivation,robust

of arsenic.

,
calculation for high-voltage breakdown characteristics of wide-gap
devices has been demonstrated by a new 3-D TCAD system.

Current-voltage characteristics of SiC vertical MOSFET over 2 kV.Current-voltage characteristics of SiC diodes over 10 kV.
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# TIME [S] VOLTAGE [V]# TIME [S], VOLTAGE [V]
1
1
Electrode_Al_1
10011001
0.000E+00, 0.000000
5.000E 07, 0.031416
1.000E 06, 0.062830
1 500E 06 0 0942421.500E 06, 0.094242
2.000E 06, 0.125650
2.500E 06, 0.157054
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Si [3]

SiSi ZnZn

Si

Bracht
Interstitial Vacancy

Ceq (1/cm3) 2.9 X 1024 1.4 X 1023

E ( V) 3 18 2 0Eceq (eV) 3.18 2.0

D (cm2/s) 51 3.0 X 10 2

ED (eV) 1.77 1.8D

B AB,As
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• (Bracht)[3]( )[3]
poly Si gas 4x1020 1/cm3

Si-poly Si 850oC 4 hr [4]

[4] W. A. Orr Arienzo, et. al., J. Appl. Phys, 
63, 116(1988).
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[5] P. M. Rousseau, et. al., IEDM Tech. Digs., 861(1999).
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X YX Y
+ Number of nodes............. 2604000
+ Number of elements.......... 2522520
+ Number of control volumes... 2617844
+ Volume of mesh.............. 5.171875E 21 [m3]

104x51x495

Z69x34x495
+ Number of nodes............. 1215200
+ Number of elements.......... 1161270
+ Number of control volumes... 1222366
+ Volume of mesh.............. 5.171875E 21 [m3]

+ Number of nodes............. 2391200
+ Number of elements.......... 2287350
+ Number of control volumes... 2398366
+ Volume of mesh.............. 5.171875E 21 [m3]

69x34x975
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6 Si3N4 1um
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9 REMOVE

10 REMOVE
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15 1um

16 , SiO2

17
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SiC MOSFET
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(1)Si IGBT 8 3 30 10
(2)SiC MOSFET 12 4 30 10
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