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Design of Optical Lattice FIR Gain Equalization Filters
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(College of Precision Instrument Optoelectronics Engieering, Tianjin University, Key Laboratory of Opto-

electronics Information Technical Sciences, Tianjin 300072, China)

Abstract : In order to avoid the subjectivity and indeterminacy of the traditional design method for gain equal-

ization filter(GEF) , this paper presents a novel frequency sampling method based on the amplified spontane-

ous emission (ASE) spectrum of erbium-doped fiber amplifier (EDFA) and an optical lattice GEF desigh

scheme. The concept and design algorithm of the mature lattice(FIR) digital filtering are transplanted to the

optical lattice network consisting of cascaded couplers with different coupling ratio which are delayed by op-

tical wave guide with unit delay inequality. Therefore, a filter consisting of 40 cascading couplers was pro-

duced, wit the gain ripple being only £0.4 dB from 1527 nm to 1564 nm. The filter also has linear phase-

freuguency response characteristics and reciprocal capacity.

Key words: optical lattice FIR filter; gain equalized filter(GEF) ; frequency sampling method

1 5]

B Er JLF ik #8 (EDFA) (14 25 34 i [a) B — 11
Z BT S o A P 1) 2 R B 2k 8 A 9 A%« ol ik
BHOE LT CEDF) (1 b kL R7 £ 5 38 25 249 7 08 Dk #48
(GEF), HH# Z 55 8 ik 12 . 6 £F Bragg Yo
(FBG) , K JH WG 27 6 Mt (LPFG)™, 75 5l n] 8 3% ik
Wast & Mach-Zehnder 3§ I #8707 25, X 86 )7 3 %
A7 L R I AR 0 4% 338 bR BORT H & (ASE) 1% 22 (8] 19 T
P B R T 2 WO AR IR A Bl . S Tk AR SO R
BT A AE S D S R RS A B E DAY L O

I

« WS EE:2003-12-21 {&iT B H#3:2004-06-04

*  E-mail; zhangruifeng@ eyou. com

SN2 IO B R N DA s AR T — R T ED-
FA ASE 3% ) 5 28 R Ff 7 3 20 U 1T 38 25 25 5 0% % 4%
SCPL T RS SE4H EDFA [ ASE 52 Hi .

2 EHARER

JGAE B B A 1Y P 2% 1 A [R] 23 O F S G A T
A BN B AE Y T U AR B A B 1 Ca) TR
ot e, Fls, 0 00 02 08 G A% 1038 BE ARN G R 1Y 4 e
1G1h 2B, c,=cos 0,55, =sin 0, ,0, 7S RS
fsse B9FJ7 BDRR G 28 10 40 D6 L 6 2 A A D % 15
Ar BT IERT s Ac=nAL/c.c RYETH . n % IE 2%



5OH EHEMNG LK FIR B 5 54 167 58 I 48 5% 3

BT SF A AL SR JUAT R 25 0 8 5 A B 28 B8 0 . oK KX
H () J2: B A o e Wi R k(o) B A S i AR 4 Ry ROk
D A5 14 28 46 oA BTG SRHC A7 o ol 0 7 A1 36 A S 1
LA SCo BOLAR S 0 BT 4 P BB AR 5, 5 5%

&

« 1075 -

B 3 2 R MR ISR 5 R0 DA A S B A 1A N+
1 2R AR R 48 B A P 85 1) I TA) AR R 22 A B A
i g X N1 OB ACE AN AL E T o 2 A
B RG24

&,

M

AN

—/, n S, S
: % 2
Toit
la Ca z7e’? [ z c, Cy 2a
"j?o 'jso 7-].5: —_is,v
~J5, -ls, ~Js; -ls,
1b G z'%e"% € z'+ & Y 2h

1 (a) EBEREMENEN; (b) AFBBEBANESRE
Fig. 1 (a) Structure of optical lattice filter network; (b) Signal flow-chart of optical lattice filter
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Fig. 3 Curve of target filter function in optical domain
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Tab.1 Data sheet of 40 orders GEF
k by ax ai Or o
0 0.000 8 0. 000 O —0.000 6 —0.699 6 0
1 0.000 3 0.776 7 —0.000 5 0.183 0 0
2 0.001 1 2.3333 —0.001 5 0.308 0 0
3 0. 000 3 4.413 2 —0.002 9 0.898 2 0
4 0.001 8 2.909 4 —0.001 9 0.662 7 0
5 0.000 4 1.837 1 —0.001 2 0.584 7 0
6 0.004 5 14.177 2 —0.009 2 0.435 6 0
7 0.002 9 —4.927 2 0.003 2 0.699 3 0
8 0.010 5 11.840 7 —0.007 7 0.067 1 0
9 0.002 4 32.672 1 —0.021 2 0.413 1 0
10 0.007 3 —4.794 2 0.003 1 0.554 2 0
11 —0.010 4 1.679 8 —0.001 1 0.511 4 0
12 0.014 5 108. 056 6 —0.070 1 0.068 4 0
13 0.018 0 —57.2570 0.037 1 0.596 2 0
14 0.084 6 120.471 8 —0.078 2 0.142 0 0
15 0.028 0 296.278 3 —0.192 2 0.567 2 0
16 0.026 8 —42.244 1 0.027 4 0.110 3 0
17 —0.077 9 —104.3650 0.067 7 0.662 5 0
18 —0.0511 20.538 1 —0.013 3 1.025 0 0
19 —0.0114 —908.685 0 0.589 6 0.664 3 0
20 0.5256 —370.3310 0.240 3 0.165 7 0
21 —0.011 4 222.611 8 —0.144 4 0.664 3 0
22 —0.0511 —431.656 0 0.280 1 1.0250 0
23 —0.077 9 40. 801 9 —0.026 5 0.662 5 0
24 0.026 8 —256.618 0 0.166 5 0.110 3 0
25 0.028 0 403.595 3 —0.2619 0.567 2 0
26 0.084 6 —114.654 0 0.074 4 0.142 0 0
27 0.018 0 —109.1750 0.070 8 0.596 2 0
28 0.0145 —87.5885 0.056 8 0.068 4 0
29 —0.010 4 32.348 3 —0.0210 0.511 4 0
30 0.007 3 45.711 8 —0.029 7 0.554 2 0
31 0.002 4 —25.9053 0.016 8 0.413 1 0
32 0.010 5 —10.308 4 0.006 7 0.067 1 0
33 0.002 9 2.345 4 —0.001 5 0.699 3 0
34 0.004 5 —4.468 7 0.002 9 0.435 6 0
35 0.000 4 —3.350 5 0.002 2 0.584 7 0
36 0.001 8 —6.989 5 0.004 5 0.662 7 0
37 0. 000 3 4.280 6 —0.002 8 0.898 2 0
38 0.001 1 —1.017 0 0. 000 7 0.308 0 0
39 0.000 3 —0.0356 0. 000 0 0.183 0 0
40 0.000 8 —1.4119 0.000 9 0.699 6 0
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Fig. 4 Curve of target filter function in z transform (a) amplitude frequency characteristics (b) phase frequency characteristics
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