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Development of an EM Simulation Software
Based on the FDTD Method

Yan Shuhui Wang Bingzhong  Yi Chun  Zhang Qiuju
(School of Physical Electronics, UEST of China Chengdu 610054)

Abstract An dectromagnetic simulation software is developed. The software is based on the
finite-difference time-domain (FDTD) method and can handle objects with curved surfaces and
edges. The program includes a Visua Basic(VB) graphical user interface for graphically inputting object
geometries and setting source and boundary conditions, and uses Fortran language to compute with a data
file from VB. Examples that show the applications of the software for antennas and resonators are
presented, and the results show good agreement with those reported in the published papers.

Key words electromagnetic smulation; software; finite-difference time-domain method;
curved surface

, XFDTD QFDTD90 EMU/fdtd
FDTD solver EMA Apsim EZ-FDTD Lc2.9
(Finite-Difference Time-Domain  FDTD)

GEMS

9 1) MSWINDOWS 2)
3) 4)
5)

2003 - 03- 13
(20010614003) (60371008) (104166)
(1979- )



354 33

6) PML MUR1 MUR2 7)
S 8) 9)
SAR-
FDTD
[1] VB option
( ) PML MUR1 MUR2
¢ PEC PMC
v
v
v < > | 11
3 1)
—— < 2) 3 Fortran
3)
A FDTD
‘—> FDTD <—1 4) 5) 6) FDTD
v 7
1
1
1.2
FDTD
Dzo(i .K) PEGiR T ELi+1jK
Hy(i.0.K) o
( ) Dz(i+1,j,k)
1.2.1 ( )
Ex(i,j.K)
v lL l - 2 Yee
|<7Dxn(i,i,k) —»| X
2 FDTD
FDTD , Hy
n+1/2 ;o - n-1/2, - Dt ng .. . . n - .
H, 7@, j,k)=H, (I,J,k)+m(Ez (i, J,k)Dzy (i, j k) - Dz(i +1, j,K)E, (i +1, j,k) +
E"G, j.k+1)Dx(i, j,k +1) - Dxy(i, j,K)E, (i, j,k))/ Dx, (i, j,k)Dz (i, j, k) 1)

1) 2



4 355
122
Yee 2
0 i, k) = el 1:K)e + (O D, . K)e, @
Dx(i, , k)
. i, k) = el 1:Ke: + (/- Dy, j.k)e, -
Dy(i, k)
3
B,k = B K+ —ae | H 2K - HL7 26, - 1K) -
« Dy
Dt H n+1/2 ¢+ - Kk H n-1/2 . - k-1 (4)
eXeﬁDz{ S5 k) - HYTGL k- )
N+l & — nee s Dt n+l/2 ¢+ - n-1/2¢
E/ML 1K) =BG +1K) +—{H,™( ) +1K) - H, ()0} -
xlDy
Dt N2 n-1/2p
e O ACURL M (TR 5)
E, (,5,k)  E (K E (i,j +1Kk)
E, (+1].K)
Dx Ex(i,j:ZLk)
] exl(i,j'+1,k) L 4
A B s Eyliik) i . ‘Ey(”lj'k) &ﬂ%
HZ(i'j'k) Dy GEﬁ(i,j,k) HZ(i'j'k) eyl(i"'lj,k) Lz 'I
>yl e . ’ e (i.j.k)
< Exli, k) 4 X
3
2
21
4 e,:1, D=3
mm, D»,=6.9 mm, D3=40 mm, L;=18 mm, L,=17 mm D41, Dy, D3 5
(3l
5b 10.2 GHz .
0 : 0
Y S et ! K -10° L k'
g-20 o g-20r. ' R
= ) = L
D _30 bY| P 30
-40 dox i i e s i & - -40
80 85 90 95 100 105 110 115 120 80 85 90 95 100 105 110 115 120
f/GHz f/GHz
@ Su (b) Su

5 Su,Sa



356 33
2.2
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