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1. ParallelWave
2. FDTD
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4. GUI ( Advance/ParallelGrid)
5.
6. TCAD
7.
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• Ex, Ey, Ez, Hx, Hy, Hz

• 2D Ex, Ey, Ez

• 3D |E|2 |E|2

2D/3D/

2D/3D VTK 3D
ParaView(https://www.paraview.org/)
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1. TCAD
2.
3.
4. NEC SX Aurora Tsubasa
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United States Patent, No. 5,965,875, “COLOR SEPARATION IN AN 
ACTIVE PIXEL CELL IMAGING ARRAY USING A TRIPLE-WELL 

STRUCTURE”, Oct. 12, 1999

Si
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437 nm
n 4.831
k 0.185

n Si k Si

546 nm
n 4.089
k 0.044

700 nm
n 3.778
k 0.012
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Si

Ib 3.800 10-17

Ig 0.180 10-17

Ir 0.012 10-17

Ib 2.300 10-17

Ig 2.600 10-17

Ir 0.640 10-17

Ib 0.770 10-17

Ig 1.500 10-17

Ir 1.500 10-17
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Unit: mm

6 m
11.5550 psec
~11.5 nsec (1,000 steps)

x, y, z

FDTD
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35:           !NEC$ IVDEP
36: V------>      do n = 1, nmaxex
37: |                 i=iiiex(n)
38: |                 j=jjjex(n)
39: |                 k=kkkex(n)
40: |       G         ex(i,j,k) = cx(i,j,k) * ex(i,j,k) + gx(i,j,k) * ( hz(i,j,k) - hz(i,j-1,k) - hy(i,j,k) + hy(i,j,k-1) )
41: V------ enddo

n = 0
do k = ks_grid_owned_only(bound, 2), ke_grid_owned_only(bound, gnT_z-1)

do j = js_grid_owned_only(bound, 2), je_grid_owned_only(bound, gnT_y-1)
do i = is_cell(bound, 1), ie_cell(bound, cnT_x)

n = n + 1
iiiex(n) = i
jjjex(n) = j
kkkex(n) = k

enddo
enddo

enddo
nmaxex = n
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•

• 2 S21
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• p/n
TCAD

•

TCAD

NEC SX-Aurora Tsubasa
• NEC SX-Aurora Tsubasa Linux

x86 Fortran/C/C++
• ParallelWave Xeon 5.31
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Si, poly Si, Ge, SixGe1 x, GaAs, AlAs, GaxAl1 xAs, 3C SiC, 4H SiC, 6H SiC,
GaN, GaAlxN1 x, AlN

SiO2, Si3N4, Ta2O5, Al2O3, Air
Cu, Al, Ti, Ta, Mo, W, TiN

•

• MOS

• SRH Auger
GIDL,

•
•
•
• ,
•
• Feynman
• ,
•
•
•

5
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Gnd

Vin
Vdd

b
a

P substrate
B 1 1016 cm 3

20
16
12

8
4
0
4
8

12
16
20

log (cm 3) a PMOS

Source/drain, B 1 1020 cm 3

Extension, B 1 1020 cm 3

Pocket, As 1 1018 cm 3

N well, Sb 5 1016 cm 3

Gate, B 1 1020 cm 3

b NMOS

Source/drain, Sb 1 1020 cm 3

Extension, Sb 3 1019 cm 3

Pocket, B 1 1018 cm 3

P well, B 5 1016 cm 3

Gate, Sb 1 1020 cm 3
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Si MOSFET
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2
Kibushi, Risako, et al. "Calculation of Temperature Distribution of Power Si 
MOSFET with Electro-Thermal Analysis: The Effect of Boundary Condition." 
Transactions of The Japan Institute of Electronics Packaging 7.1 (2014): 52-57.

Si MOSFET
I V

Advance/TCAD
3
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警告 
このレポートに収録されている⽂章および内容については、ご⾃⾝のために役⽴てる⽤途に限定して無料配布しています。 
このレポートを、販売、オークション、その他の⽬的で利⽤するには、著作権者の許諾が必要になります。 
このレポートに含まれている内容を、その⼀部でも著作権者の許諾なしに、複製、改変、配布を⾏うことおよびインター 
ネット上で提供する等により、⼀般へ送ることは法律によって固く禁⽌されています。 
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