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Developement of ultra—hi%h performance dedicated computer for microwave
simulation based on dataflow architecture

Kawaguchi, Hideki
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To aim to establish a portable high-performance computing technology which
can be effectively used in design of electromagnetic devices and machines in industry, a method of
dedicated computer was considered. In particular, ultra-high performance dedicated computer system
for microwave simulations by the finite-difference time-domain (FDTD) method was proposed based on a

dataflow architecture. In this project, to apply the dedicated computer for realistic analysis,
common digital circuits for various kinds of numerical model including dispersive materials and
operation of domain decomposition method for large scale simulation are considered. The circuit of
the dedicated computer designed using the VHDL, and it was confirmed that the dedicated computer
would work normally by using VHDL logic simulation for the machine operation.



1)

)

2001




10 MHz

@

C)) 2

16 x 16

@, ()

GV

104 ot <el et

e,
1
| b A e
Zq)_é gy g)_E Vil
by C
2 2 PEC(0) 2 pec()
b, Ivaowm(y Y Tt
e)_E Miigked { 3.0k
- b\ e .
ki i
- d
Po : e I R =
gl - ek oD
d—e P & ,-“( ) @

T g BENGLRER

¢ 7
( S '¢
q ; 0
¢ s
() iy e — s
cre(e)elesle®e
i N p— @)
FDTD
(b)
3
4
4
®
500 x 500 x 500
~ TMO01 modeinput
5 dispersive material
./ 4

|Elc|

©)

@

TMO1 modeinput

&

50 é?Z{§7

|Elc|

dispersive material



1,000

5
5
6
register grid layers
/II‘7III7III
interface buffer
register layers

5

12
(1) H. Kawaguchi, Design Study of Domain
Decomposition Operation in Dataflow

Architecture FDTD/FIT Dedicated
Computer, IEICE Trans. Electron.,
Vol _E101-C, No.1, January (2018),
pp-20-25.

) H._Kawaguchi and S.Matsuoka,
Implementation of Microwave Simulation
at Dispersive Material in Dataflow
Architecture FDTD Dedicated Computer,
IEEE Tran. Magn., Vol.53, no.3 (2018),
Article #: 7202104.

(3) H. Kawaguchi, Improved Architecture of
FDTD Dataflow Machine for Higher
Performance  Electromagnetic  Wave
Simulation, IEEE Tran. Magn., Vol.52,
Issue 3 (2016), Article #:7206604.

(4)H.Kawaguchi and S.Matsuoka, Conceptual
Design of 3D FDTD Dedicated Computer
with Dataflow Architecture for High

PML

TE;o modeinput

3g  Sub-domain boundaries

)

sub-domain
boundaries




Performance Microwave Simulation, 1EEE
Trans. Magn., Vol.51, Issue 3 (2015),
Article#:7202404.

48

(1) H.Kawaguchi, Domain Decomposition
Operation of FDTD/FIT Dedicated
Computer for Larger Scale Microwave
Simulation, Procs. of the 2017 Int. Conf.
on Electromagnetics in  Advanced
Applications (ICEAA), (2017, September,
Verona, lraly), ppl148-1150.

@) H.Kawaguchi and S_Matsuoka,
Implementation of Microwave Simulation
at Dispersive Material in Dataflow
Architecture FDTD Dedicated Computer,
Proceedings of the 20th International
Conference on the Computation of
Electromagnetic Fields (COMPUMAG 2017),
(2017, June, Doejeon, South
Korea),PB-A8-4, Digest I1D:101.

(3) H.Kawaguchi, Consideration on
Implementation of Dispersive Materials
into FDTD Dataflow Machine, Proceedings
of the International Symposium on
Electromagnetic Theory (EMTS2016),
(2016, August, Espoo, Finland), E22,
pp.125-128.

(4) H.Kawaguchi, Improved Architecture of
FDTD Dataflow Machine for Higher
Performance  Electromagnetic  Wave
Simulation, Proceedings of the 20th
International  Conference on the
Computation of Electromagnetic Fields
(COMPUMAG 2015), (2015, June, Montreal,
Canada), PA2-7.

o
HIDEKI KAWAGUCHI

90234046



