22 9 Vol.22 No.9
2002 9 ACTA OPTICA SINICA September 2002

0253-2239 2002 09-1084-04

/ *
100084
/ MUX/DEMUX
10 Ghit/s
0.2 dB~0.5dB
2 dB~6 dB 1dB~5dB
/
TN929.1 A
OADM 1
/ /
2
/
4 o |
/ >l S
/ L —
% — o
12 ; B __.,E
3~5 / : ;_
EDFA s » |
\— +T |
Fig.1 Structure of conventional OXC/OADM
/
2
/
0XC Fig.2 Simplified schematic diagram of OXC/OADM
x 69990540 863 U
E ¢ = EPfl/zm,l t cos 2nf,t + D, 1
n=0
E-mail zhaowei00 @ mails. tsinghua. edu. cn m, t S

2001-04-04 2001-09-10 fo = fo+nD D P,



9 / 1085
o, E f E
N
H = |H i 2 Oy
S | f|eXPJ¢f ot :‘Est‘: ZmntAneXpi(/}n“ 3
n=0
e b s
E.t = | E' §f H fexp - 2mift df 3 A, A,
A, = P THJ H f sinc nT, f+ f, exp 2xifty df 4
ly sinc x =sin x /x T, = B,' B,
A, = PV B;1[|Hf|sincnf+fo+n0 /B, df’. 5
) 7
N )
P.=-5lg[1-44( > 10%")] 6
n=1
%Plf B! j H fsincnm f+f, /B, df‘%
A
Hpy Bg‘J H fsincn f+ fo IB, df‘ H
“ 1” 13 011
I'y = 1ot <1, B, | H f sinc f+ f, /By exp 2nft df < I, 9
I'y = rot >1, = B;|H fsincn f+ f, /By exp 2nft df > I, 10
Noise = 6y + 6, = Zr” i = ZJB;IH f sinc © f+ f, /B, exp 2nft df . 11
n#0 n#0
13 Oll 13 1” / —
y= I'y /1 I x = Noise / I, 12 AWG
L= 100g I'/1 = 101g 1—y—qu " . 13 Hf =|H [ lexpjbu f
8
/
7 J In H
/ buo £ = L[P.V. %= fz LaF] s
N P.V. 3
2 C /10
:_51g[1_4q("§:;10n )]+ ;
IOlg l—y—qx_ 14
" f =
3 /2 cos wf+ n-1=mn -1 +1 16
/ |Hf|:exp—f2/g. 17



1086

16 17

= B3dB/2 ¢ Xm

=V-Inl-72 xg
= n-1/2x/b.
3 3

o

= (=l

e
k
-4

———

Insert loss/dB

P

. 1 !
346 1338 1550 1352 1554
Wavelength/nm

Fig.3 Filter function proposed by calculation

1 dB ripple

15
(]Smin w 4

10 Gb/s

& /rad

7

!
i
7

r

] 1 |
1547 1549 L551
Wavelength/nm

1
-8 1553

Fig.4 Phase function corresponding with the filter

function shown in Fig.3

RIAAA
NIEEE

[nsert losg/dB

S48 1550 1552 1554
Wavelength/nm

Fig.5 Actual filter function of DEMUX
/

3dB

18

19

20

6 6
12345 10 100

Pﬁ P~A Pé Ple PleO

22

/
0.5dB 0.2 dB
2 dB ~4dB
161 | ! ol
—— P i i
ET ARl
12 —— Py ! |': '
S0} I8 : .|
[ ] 1
%‘ 84 :;;nn ! "f?;‘
& 617 41 - i
. L
21 %E—"dm‘f‘a“’“
E| o e}
0 F vl h d Ml
0.080.09 0.2 0.3 0405 07 09

n/dB

Fig.6 Relation between central ripple amplitude and penalty

6

n =10 n =100

0.5dB

0.8 dB

1 2
/
n =100
n=1
7 7
1 2
1.9 dB
1.9 dB



9 / 1087

2404 . 7=0.2dB —— P
R d ey e
1.6 Frs—v 5
1.4 b 0.2 dB~0.5dB
@12 L e r s ' =
2= ) [
2 08117 " 6 dB
a 06‘ 4 J- .\
0.4 AR 1dB~5dB
0.3 7 I"f o -,
2 3 4 5 5
Peak number of filter function
Fig.7 Relation between central ripple peak number and penalty 1 Goldstein E L  Eskildsen L. Scaling limitations in

transparent optical networks due to low-level crosstalk.
IEEE Photon. Technol. Lett. 1995 7 1 93 ~94

2 Zhou J Cadeddu R Casaccia E et al.. Crosstalk in
multiwavelength  optical ~cross-connect networks. J.

noise Lightwave Technol. 1996 14 6 1423 ~ 1435
7 3 n=135 3 Shen Y LuK Gu W. Coherent and incoherent crosstalk
in WDM optical networks. J. Lightwave Technol.
1999 17 5 759 ~764

4 YuCX Wang W Brorson S D. System degradation due

to multipath coherent crosstalk in WDM network nodes.

P, the sum penalty caused by both coherent and non-
coherent noise. P,_, the penalty caused by non-

coherent noise. P, the penalty caused only by coherent

" J. Lightwave Technol. 1998 16 8 1380~ 1386
2 4 5 Dods SD Lacey J PR Tucker R S. Homodyne crosstalk
n=1.52.53.54.5 in WDM ring and bus networks. IEEE Photon . Technol .
n=24 Lett. 1997 9 9 1285~ 1287

6 Agrawal G P. Crosstalk penalty in multichannel ASK

heterodyne lightwave systems. J. Lightwave Technol.
1989 7 12 2064 ~ 2071
7 Takahashi H Oda K Toba H. Impact of crosstalk in an
arrayed-waveguide multiplexer on N x N  optical
interconnection. J. Lightwave Technol. 1996 14 6
/ 1097 ~ 1105
8 Papoulis A. The Fourier Integral and Its Applications. New
York McGraw-Hill Book Company Inc. 1962. 206

Study on Filter Performance of MUX/DEMUX

Zhao Wei Zheng Xiaoping Zhang Hanyi
Department of Electronic Engineering Tsinghua University Beijing 100084
Received 4 April 2001 revised 10 September 2001

Abstract  Multiplexer/demultiplexer’s impact on optical network system is studied. 10 Gbit/s
optical system’s degradation caused by optical nodes is identified. Noise distribution is assumed as a
Gauss one. The transmission function of optical node is considered as a band pass function. The
central region of this band pass function is always not as flat as the ideal function. It causes the
degradation of system performance severely. The system penalty is 2 dB ~ 6 dB on the condition of
0.2 dB~0.5 dB variation. Also the difference of the flaw makes discrimination of penalty. The
discrimination is 1 dB ~ 5 dB considering the amplitude and rank of variation.

Key words  multiplexex/demultiplexer MUX/DEMUX optical network  Gauss noise
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