26 1 Vol.26 No.1
2005 1 CHINESE JOURNAL OF SEVIICONDUCTORS Jan. ,2005
*
( 310027)
EEACC: 4130; 4140
: TN814.6 A : 0253-4177(2005) 01-0133-05
1 BDG . ,
(FPR) ,
, (WDM) (F>TD)
DG ,
= ( ), EDG
(Awg ! Grlol (MoM)
,BEDG BDG ,
AWG
DG :
(3 6l . MoM
( )
1 2
1 DG :
BG . (FPR)
S (RCWA)
* ( 190101024 ,60277018)
,1972
2003-12-21 ,2004-02-24 Kk2005



134 26

: (MFIE) T,
J(n/2+( k/4)J'GaﬂngSoos¢ x

HP (k| r- F ) xJ3(r)ds = Hy(r) (2

!

r r )
i Hg(r) 1
osP=(r- r)nl|r-r|;H?
Hankel
MoM , N
) i Si. J
[8]
(2) ,
WJ = H (3)
[71
. N
Jf 0P i X H? (K| fm- ta]) Sa, M # n
Win = n&
172, m=n
Jn=J3(rn), Hn= Hg(rn)
m,n 1 N .
™ (EFIE) ,
1 DG (7]
. . (3) , w )
Fg.1 Shematic diagram of an EDG demultiplexer based N
on a Rowland circle mounting (K /4) »ZSiH(()z)(kl fm- fn]), M#n
kS
, Kirchhoff- Huygens
kS, kaSIJ
Pg(x, 2) : [1+J_"_[2J+J 3[ J {4 ]J?’J ,m=n
[6]

(4
1
1| ngl 2 Yo=1781, n =376.73031Q , HY
(x,2 = [ J X
B 2 A Hankel
I (1 + 009 g e K PPy ] () )
yJ P|n Pg . (3) J y
FPR TE
A = e
N : 1 d _ ] ke[ [(krg +31/4)]
e ™ H(rq) { s ZSnJ(rn) X
cosP nexp[j k(XS gt o + 2O i 0) 1 (5)
2 ™ o
Je=nx H=Je( JIn=nxE=Je), & E(ry = Ko Ve el - (kg -TUA) ]|
z , N . ¢ J8T krg
( DG N . .
) Z Snd (rn) exXp[j K(XaSM i 0 + 2700 it 0) ] (6)

0. TE I

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 : 135

A diff 0 . :
, Eimage (X , Z) , 2 MoM
(5) , (6) :
, MoM
—_ M .@ 1
(4) : T _-Z'[cxa\ ’ . Ty ™
[10]
) P TE , ITU
a1 o 2 0P
D_d\_-mcx[Q)\a\+A 3\2] @) , ITU
10ps nm,
c ; ®
Iama,x)a;mg(x,x)dx  Bimege . MoM
Eout ' '
o .
, D

: (7) :
_ (AL +)\2)q)i+1- A AN +A) D, +)\2<Di_1

D:
i A_)\ 2
o)

™ polarzation by presented method

‘f}
Yo il
w = = Obtaied by conventional scalar A

— == TE polarization by pr esented method

«IHT )

diffraction theory

li§persion(ps

AD

® 1
3
' _r!lnh -0 III Rli\ 100
’ nr:1-454, nC:1'4'451 - fGHz
®&m, A =1.55m, Af
=100GHz, & m. 2 MoM
Hg.2 Qonpaidon o the chromatic dgerson for the T™
3.1 and TE polarization with one attained by usng a sdar smda
tion
, 3.2 BEDG
BDG
’ ’ (FOD) |
(AVD) ,
' ' FDD (FDL) ,
17 BDG , ' '
[11]
( ) 40 ' ’
15 , FDD FDL
, ITU '
[ - 12.5GH,12. 5GHz] 5p¢/ '
nmt® ¢ 10ps/ nm U



136 26
a in( 1 ) m — —
AD FDL
3 ol
|
A D 1
, 45 AD R | R > = \
10ps nm, , '\
1 ; ~ I_ _I 's:'_ -.ll
15 ,
4 FDL
, 90, . . .
Hg.4 FDL o the EDG chip as the grating ange 0, in-
DG ’ creases
) e =i O mE - , FDL
[ ) 1 A D
AN
- _'I I I‘I.- .‘\ -
o ./. /_\} :— = e
‘ . 1 ,_. ”~ et s 1)
o r—— | ,..:|__|_— — ,
345 -
3 AD
5 FDL

Fig.3 A D o the EDGchip asthe grating anged i, increas-

es
3 , 4 DL
FoL , oL
AD ,
1 m— 1
25, 12,
BG ,
25, 12 , 5 oL
+ 20nm( 50 ) FDL

Fg.5 PFDOL o the EDGchip asthe waveength increases

BDG, MoM )



1 : 137

Pentium (2.4GHZ) [5] SngJ,PangD Q,He SL.A planar waveguide demultiplexer with a

1h, flat passband , sharp transtions and a low chronetic diergon. Opt
Gmmun ,2003 ,227 :89

[6] SngJdun,Shi Zhimn,He Saling. A pre-shgped MMI input sructure

inan etched diffraction grating for a flat-top ectra regonse with

low crosgak. Chinese Journd of Semiconductors, 2004 ,25(2) :195

(in Chinese) [ , ,
[ 1] OuHayan Le Honghbing,Yang Qnging et al. Snple method for de-

dgn 1 x 8 arrayed waveguide grating multidemutiplexers. Chinese
Journd of Semiconductors 2000 ,21(8) :798(in Chinese) [
.1x8 /

,2004 ,25(2) :195]

[7] ChenMF,ChenD S,Fung A K. A gudy of the vdidity of the integral
equation model by moment method smulation cylindrica case. Renote
Sendng Environ ,1989 ,29(3) :217

[ 8] Harringon R F. Held conputation by noment methods. New York :
|EEE Press,1993

[9] Axine RM,Fung A K. Numericd conpulation of scattering from a
perfectly conducting dightly rough surface. |EEE Trans Antenn Propar
ot 1978 ,26(3) :482

[10] Kikuchi N. Adaptive chrometic digperson conmpensation usng higher
order polarization-mode dierson. |IEEE Photonics Techrol Lett
2001 ,13(10) :1115

[11] QoL W,Zhou YW ,Fang ZJ. Pulse broadening in optical fiber with
polarization mode digperson and polarization dependent loss. Opt
Gommun ,2003 ,227 :83

,2000,21(8) :
798]

[2] SngJdun,Me Weiquan ,Wen Honggieo ,et d. Andyssdf the aberrar
tion characterigticsfor an etched diffraction grating. Chinese Journd of
Semiconductors 2003 ,24 (10) : 1103 (in Chinese) [

y e . 12003,
24(10) :1103]

[ 3] HeJJ Lanontagne B ,Delage A et al. Surcesd crostdk in grating
based norolithic integrated wavel ength demultiplexers. Proceedi ngs of
SPIE,1998 ,3491:593

[4] McQeer AC. Diffraction from ooncave gratings in planar
waveguides. | EEE Protonics Tech Lett ,1995,7(3) :324

Polarization Dispersion Analysisfor Etched Diffraction Grating Demultiplexer =

Pang Dongging, SngJun, and He Saling

(State Key Laboratory for Modern Optical Instrumentation, Center for Optical and Hectromagnetic Research,
Zhgiang University, Hangzhou 310027, China)

Abgract : A desgn and smulation method based on the method of moment (MoM) is proposed for an etched diffraction grating (EDG de-
multiplexer. The method of moment is used to cacuate the surface current which produces the diffracted field at the image plane for both pe
larizations. Sme miglaying a the apect of the chromatic digerson characteridic are andyzed usng a conventiond scadar desgn for an EDG
demultiplexer. It is shown that the primary gructure parameters (i. e. the incident ange and the diffraction order) irfluence the difference of
the chrometic di perdons between both polarizations more than the polarization dependent loss. However \when a uniformity of the passband is
conddered ,the dructure parameters are obtained mainly based on the characterigtic of the polarization dependent loss.
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