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Modeling 3D Dielectric and Perfect Thin Conductor Surface by FDTD Method

XIE Yuan-chun ,GAO Bernrging , DENG G-ping
( Department d Hectronic Enginesering, Beijing Ingtitute o Technology , Beijing 100081, China)

Abdtract: 3D FDTD methods to model didectric with arbitrary shapes and thin perfect conductor surface were put forward in
this paper. Didectric was mode ed by the average eectricd parameters corregoond ng with component location in mesh. By introduci ng
auxiliary dectric and magnetic fie ds ,the nmodding o thin metd curved suface was inplemented. Didectric reonators and a conica
horn antenna were cacuaed by the presented methods. The correctness of the methods were showed by conparing the resuts with
those reported in the published papers ,and the vdidity of the modeling methods were d < judified.
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1
DD . 5
: mm M
12] [3 5] (6] Kaneda e
1, DD
. (11 (12
CPPD AMD DD ¢ cPmD Ed=- ﬂ%?ds (L 1)
8 cPD D-F>TD , Hod = [(0E+%?)cs (1.2)
[9]' 1Y il
- u,v,w ) 1(a)
FDTD. W o (i3, 1
DD 1(b) . He(iLj, K St
(1.1 ,
D . DD B d = (K Haj“ja'—t‘-'-‘—klds ©

SN R v S(JI)U(I,J,k)dS (3.

:2000-04-25; :2000-11-07



836

2001

Hw(i,j, K

As(i,j, Kk
k)

k) How (i
K)

l“l_v(l !j!k)

p u,v,w
(i,j, K

3

D-TD

(o]

3 2 1
2
). 1
FDTD
, 3
D-ATD Le
, HY Y2 (i +1,),K)
Ln2
. E (i1
. (a)FDTD 1A b 45 1 ' D-FDTD 2
1 .
bem1] e
T s,
Yo todl b oo e
)
s Eﬁz@%
u(a)ﬁi%lﬁl%
..... NN
s L,, Sa i
Yk T C:S‘{\ :/ Z“P/° lAV
I N - -
1 M o { LJ . .
Hy (i, j, k) (i,j,Kk , K% 2
SiiLj, k) si(ii, ? ’
(i1, K M (i, OB
. K Ho(iLj, k) H(iLj, 3
Mu(iyj, k) Hy(iLj, k) Hu(i,j, k) 1
2 1 2
(1.2 , D-FTD
: 1 , D-ADTD
@Umwzﬁifrgwﬁo¢ (3.2)
€,(1.j.K =m s(i-ﬂ;EOb (3.3) 31
As(i.jk
Se), D-FDTD
. D
, (31 (33
, 3(a)
Sz, ()
L 2 ( ) L'
L'
D-FDTD ( [on,
L' D-FTD D-FTD
S,
M2 (0,00 = Y Y2050 - A B0 e
H oAk



6 : FDTD 837

- B R e+ B (L], K e (4D . 2a=254mm, b = 25.4mm, h =
A 6.985mm, | =23.368mm g , =38,2r =0. 5
Hn+]J2-’-’k:Hn-112-’-’k__,f_ i+1.0.K) 1
Wy (K= Hy 5000 - o (BN +1,0,K) e o - VL
- B G+, a+ B, Ko (4.2) ’ (6] 1
A, e, la s le L VAR, ,
Ma,Ma, e L' 2 . add , ,
. , 0.3%
3.2 1
0.8
§ 06
it g
=>04
w
PR ..Ih._. 02
' : ' 1 === ="
, 3(b) Lo , 2a #i% /GHz
4 5 (8)
+ . . . . A + . .
BV = B, K +EXE(H"Vad;’2(I+1,J,k) 1 HEM.5
. A o (GH2)
. V2 K At H Y2 i1k
) gy (HU T ) 2R(inch) [t (inch) VD
- HUYR(ELL,K) (5.1 0.654 |0.218| 4.376 | 440| 4.388 4.429 | a3
G0 = B (i), K) +%L(Hc+yz(i+1,j'k) 0.689 [0.230 4.152 |4.17| 41605 4.144 | 4.153
add add €Qu 0.757 |0.253| 3.768 | 3.78 3.721 3.888 3.777
. At o
- HUZPG0) g (23 +1,K) )\
- HL PG K) 52 42
: 6. d = 124nm, d; =
, D-TD 548mm), h = 500mm, 22, ,
CPPDD . , va , 40(r) x20( 9
4 x60(2) , Ar=Az=10.3mmA ¢=11/40, TEy
, AVLL. E
H 8, Borenenman (01,
E , ,
E
4.1
4 , 20000 ,
' , 6000
AX:A y:AZ:)\0/25,f0:4G'|Z, ’
A0
09
i -_m[ 08 ! — & ik ! T
=20 7 os {a)E il . !E;‘[f:h i (H il /\M;TM
\ 06 0.6

- 0.
0.6
0.5
" | N4 \
=% t } - ' 03 04 P . =~ 0.
0
2 02 02 02
_ -‘“[ 0.1 : .
4“5- k. i - - 11 e

1 VIE waf

o
- —o.l
Mesh number in r direction
s = 5

15 25 35 45 55 65 75 90 00 -30 0 30 60 90 50 60 30 0 30 60 9
Mesh number in z diregtion A afiie" )
6 7 E (E ) 8
5
)
) )
, 0.3% . D-FDTD

, , . CPFTD ,



838

2001

(9]

[1]

[2]

[3]

[4]

[5]

LeeJ F,Pdandech R and Mittra R. Modeling Three dimendond dis
oontinuities in waveguides usng ronthogond FDTD dgorithm [J].
|EEE Trans.on MTT ,1992 ,40(2) :346 - 351.
Fusoo M ,Smith M V and Gordon L W. A three-dimendona FDTD a-
gorithm in curvilinear coordinetes [J]. IEEE Trans. on AP,1991,39
(10) :1463 - 1471.
Jurgens T G, Tdlove A. Finite-difference time-domain of scattering from
dnge and multiple Bodies [J]. IEEE Trans. on AP,1993,41(12) :
1703 - 1708.
Jurgens Thomes G, Tdlove Allen, Umeshakar Korada, and Moore
Thomas G. Fnite-difference time-domain nodeling of curved surfaces
[J]. |EEE Trans.on AP,1992 ,40(4) :357 - 365.
[3]. ,1996 ,24
(9) :48- 52.

[6]

[7]

(8]

[9]

[10]

Yee Kane S,ChenJe Shuan ,and Chang Albert H. Gorformd finite-dif-
ference time-domain (FDTD) with overlgoping grids [J]. IEEE Trans.
on AP,1992 ,40(9) :1068 - 1073.

Kaneda Noriaki , Houshmand Bijan and Itoh Tetsw. FDTD andyss of
didectricd resnaorswith curved sufaces [J]. IEEE Trans.on MTT,
1997 ,45(9) :1645 - 1648.

Rdton Chris J and Shneider John B. An Andyticd and numerica
andyssd sverd localy corformal FDTD schemes [J]. |EEE Trans.
on MTT,1999 ,47(1) :56 - 65.

Spriyo Dey and Rg Mittra. A localy corformd finite-difference time-
domain(FDTD) dgorithmfor modeling three-dimensgond perfectly con-
ducting objection [J]. IEEE Microwave and Quided Wave Letters,
1997 ,7(9) :273 - 275.

Borenemann Jens. Modified andyss of conicd horns [J]. Microwave
and Opticd Techrology Letters,1995,10(2) :91 - 94.

1972 12
, 1995 )
Y ! 1997 ,
-
—— 1997 ,1997 2000
1936 ,1959 ,



