3 ( ) Vol 44 No. 3
5 ACTA  SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI May 2005

S G0 =L bR B FDTD VL4047

RBEL, Xetdr, FARE, Mk
(P kg AEHHAESHABR 6 ERT R IF KR, S5 ) M510275)

(FDTD)
. FDTD
. (FDTD); ;
: TN252 : A . 0529-6579 (2005) 03-0119-03
Ex, . FDTD
’ o Eﬁﬂ‘l Ex
’ s E.
[1] )
’ J o J oE,
. [&Jr? gEx—Mo&ﬂf?:O 1
’ FDTD Yee
[3]9 E7 (19 j9 k) =F (le, ]%’9
kl, nl¥) E (xs ys x» 1), .
(FDID) A A A Xy Y.z
[2 , ’ At s i j\ k\ n
FDID
. 1, . . o C—At :
E' (Z’J’k)_[n(i,j,k)ﬁx] X
) [ExG+ L, k)+EG— 1., k)—2E: (i, j, k)] +
ey -
- n G [ExCiyj+ 1, k)+
. EL Gy j— 1 k)—2E: Givjs k)] +
’ z ° ’ &Z[En(l,jak—'_l)_'—En(l,jyk_l)_
x y Z n(l.,j9 k)& * *
’ - 2E) Gisjy O] F2E. Gy jok)— E% ' CGivjy k) @)
FDTD s
Ey. H  Em FDTD . FDTD
H,. Ex Emn . Em Courant [4* ,
E. ,
. 2005— 02— 18
(60178020 10274107); (011204 2002B11601)

(1979 )s s 53 : 5., Email:  stslwz @gsu edu, en



cN+/[20

120 ) 44
A< 1 3) [EY' o+ 1, jo+1. k) — Eb Gigs jor k)] (6)
1 1 1 s
r\/(Ax)2+(Ay)2+(ﬁz)2
9, Ao =108, A=min (Ayx, ’
&, L&)y A
( )
’ ’ G(la], 19 n) - expr* (21Ax /Wx)2J X
FDID exp— (i W, 7 jsin (w) )
= y D mE=Th= W(=wh
R Mur )
,
’ 2
, (PML) ",
PML Mur
: ni=
’ ' 3. 53, n2=3. 38,
Mur ’ ’ 0. 2 Pm, 0.9 "m,
8 Mm.,
x= 1o , Mur FDID
=Ly= =0. 05 #m,
S 15,3 c8), o Ae= y=2cy=0 05 tm, L
x> & 297 23 =05 fm. ’
n . . n . . Al‘iA ’
E:l(l()!_]?k):iEx1(10+17]9k)+CCAITA.;C>< ,
[E Got+ 1 jo KD+ EL G js kD] + 1
2 G 0+ B2 Go + 10 0]+
(el )’ O "o o
2%/2(CAZ‘+ @C)[Ex(w?]_’_l’k)
(el ) Dy L . .
m[Ex(l(),]’kJrl) 2E: Gios ju k) +
E.Gojsk— D+ E Got 1L j,k+1—
2Ey Got L js k) +E Go T 1L, j.k— D] (5)
Mur . (io, 1
Jos k) (ko< k<< kn), A= L= q
Fig 1 The isolines of optical field distubution
— in different cross section of channel wavegide
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Fg 2 The microscope CCD picture of the optical
field distribution on the output interface of
channel waveguide in the FA modulator

Analysis of Stripe Waveguide with the Three Dimensional Scalar
Finite Difference Time Domain Method

WHEN Xiaowen, LIU Yexin, WU Tian hong, LIN Weizhu
(State Key Laboratory of Optoelectronic Materials and Techmologies, Sun Yat sen
University, Guangzhou 510275, China)

Abstract: A practical method for simulating and calculating the transmission characteristics of optical wave in the
channel waveguide is developed based on the 3D scalar finite difference time domain (FDTD) technique, and applied to
numerical simulation and calculation of the field distributions in the channel waveguide of EA modulator. The numerical
results in terms of field distributions represent the multimode interference in the cross section of the channel waveguide.
The fact that the calculated results are in good agreement with the experimental observations indicates that this method is
applicable for the analysis of optical wave in a channel optical waveguide structure. This method can be easily applied to
design, simulation and characteristics analysis of the channel waveguide.
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