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Design on Photonic Crystal Gain Flatness Filters
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Abstract Gain flatness of erbium doped fiber amplifier (EDFA) is a critical issue for wavelength division multiplex
(WDM) system. and realizing this function by photonic crystal is a new scheme proposed in this paper. We designed
the gain flatness filter satisfied with special condition by analyzing the principle of gain flatness of EDFA and the
different reflection character of one dimension (1-D) photonic crystal whose reflectivity is different at different
wavelength. Taking the typical gain spectra of EDFA for example, we optimized the period of optical crystal
conveniently and exactly using the genetic algorithm and finally designed the gain flatness filter matched with the gain
spectra of EDFA. The results show that the designed cascaded 1-D optical crystal filter can flat the gain of EDFA in
the range of 1530~1560 nm and the non-flatness degree is about =0.6 dB.
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Fig. 1 Gain spectra of EDFA
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Fig. 2 Objective spectra of gain-flatness filter

F 38 T2 41 CABY " (BA)™ (il — 4 5% 1 i AR 7Y
Hoh g A Sy SiO, A BT B &y Sivm Fln yJ AL
B ALBIIEEIR N niar =na, =1/40 K
O K e A RIS a A T ) B R
BEY. &1 A AL AE 1525~ 1560 nmif K il FEl 4
1529 nmAb (143 25 15 55 K BT DA% 1 56 400G 453X 4>
AR . ER R O B O b A S S R T D A L
S A AE— 2 WA bR B A RRAE . T LA
RIS 33 356 o 7 B4 R AIE I 4 3k B AR 1 35 0 H
(o AHJE I — A 6 1 & PR R 30 AR 1 25 0 I, o I
W35 (R B AR A P IR R S AN RER . T
XF TR SR80 & R L S S s AR R A A
JIT A DA 250 2% 18 22 4~ S B0AN [R) 9 06 i AR 006 ok 51
B, T RETE A HE N A U I, R A
JoF SRR G O

W ETF S R 1 A AR m Rl B R FIE Y
FQO & T 15 2 1 J5 B 8000 i 2 & 45006 7
AR S E. T 5 O o A R A TR R 51 s
B AT R AR T

1) — 4 o A 1 S 3 B0 ] = 3 1 g i
(7 L R — AN R B 78 A B B AL
At 50 AN AR R FRRE

2) TP A% i o B 0t 5 AR AR P B —
AT E 1 BT 1 R

3) B BB Y H bR 1Y £5 1 2H U8 g 0 35 A
B o B A A Y B ST TE HCHE N B S R 2 25 1Y
FECA CFE TLA S S I A fim A A IR ) A hy 346
JIE PRERC A 3 0 R BT AR A 84 S e i

4) S — 8 1Y BE L £ 7 B AR MR rh ik
V75 F 5 R B AR 35 4% 3] - ARE AR 5 18 A8 X
A A0 Vo o JE AT — 2 1Y 3E LI AR R B A
A BESE A SR Ry 1096, 38 2 — 5E 9 A8 S04 ik
TR, T REEARIE N T — AR A



712 2l 5]

oo e 36 &

R

5) B E 6 B I UKL ot 2 3t i AU 200
WLER 2,3 IR, e B o 200 AR i i
£ 5 R FR) A A A D e A 9 A AR 45 21— 4D 1
9 R 8. R0 A T BE Dl N B R AR I

0.0 -

@

-0.5 -
-1.0 -
-15 -
20
-25 -
30

_35 L L L L 1
1500 1510 1520 1530 1540 1550 1560
Wavelength 4 /nm

Reflection /dB

T /BT S 45 4
R T 1) 5 B 5 1 402 00 00 A 75 A4
TR B E I T @RI m=3.n—
LS AT R R BRI m—2.n—4. 3
Fh 35 25 O 7 LA B0 T/ — 26T A 0 S
0.0 -
o1l ®
-0.2 -
-03
-04
-05
-0.6 -
-0.7 -
-0.8 -
-09 +
_10 1 1 1 1

1450 1500 1550 1600 1650
Wavelength 4 /nm

Reflection /dB

B3 () FME A (b)Y T R R 4t

Fig. 3 Reflection spectra of the first photonic crystal (a) and the second photonic crystal (b)
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Fig. 4 Gain spectra of EDFA after flattness
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