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Highly efficient photonic crystal-based multichannel
drop filters with reflection feedback
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Film and Micro fabrication of the Ministry of Education ,Institute of Micro and Nano Science and

Technology, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Photonic crystal filters have great potential of application in optical communication but a
common 2D photonic crystal-based multichannel drop filter is hard to be put into application because
the drop efficiency is not high enough. In this paper, we propose two kinds of novel drop filters by
putting new structure into common model. One of the novel improved configurations has reflection
micro-cavities in the end of waveguide, the other has reflection micro-cavities in two sides of bus
waveguide. By analyzing the propagation of light-waves in these structures with finite difference time
domain(FDTD) method and giving the schematic diagram of wave propagation,it can be proved that
the two novel configurations have capability to decrease the light loss and increase the drop efficiency,
obviously. The drop efficiency of the novel filters can achieve 60%~90% theoretically,which is much
higher than the level of common filters in drop efficiency of 30% ~40%. It is also shows that reflec-

tion micro-cavities have great effect on the improvement of the photonic crystal-based filters.
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Fig. 1 General structure of 2D Photonic crystal-

based multichannel drop filters
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Fig. 2 Model of common 2D Photonic crystal-based

multichannel drop filter

T LR EEHY Sangin Kim 5 AR E 2421 . X
THOLT « T T b A R A I 4 B e 0 4
R FU I . BRI ANE 3 ) frw s H —
AN B SR AT T2 L BRAENG D0 RE S AT
R S BRI i o A TR A 3

B R A R B M T B 3 Y — ] A
FRVN 290 5 A e o ) AR I ) AR SR S B
SFHEE RN IE 3(b) iR . 2 Wi H . R
— IS T ¥ A A S B S S 2 AR O

00000 0000 000000000000
00000/ \o0oeooe3ecescececevoeocooo
00000 0000 0000000 OOOOOEO
eeeeee eo0ee o000 ccecoccocO0e
©00000 0000 0000000000000
0000 e/p0000/300000OOOGEOEEOEOEOEO

22::::&2:Z:t:::::::::::::

® 00000 0O OO O OCEONOEOEPOSOEOEOSOONOPOOOSTPODPS

eco0ceoNoecoeoeNecccccoccccoe

0000000000000 000000000000

® 0 9000000000 OCONOSONPOSEOSONOSOONOSOEPOSOPOSOOSDPODPS

eo@Bee ¢ E

® 00000000000 OO OGOOSOEONOSOONOEOSPOOSTPODPS

0000000000000 000000000000
e0e0(Blecececccco0oco e
LB

S T

@000 o0oe/Coevoee/Doeoooeooeoooooo o
e0e0o0eo0 P00 eo0ec0eco0coc0coo0
0000 e ©0ee o000 ce000OOOO
00000 0000 0000000000000
eoeeeceooe(oeeee Doecececoccccccoce
©00000 0000 0000000000000

() JRTE F W B R PR S

(a)Reflection micro-cavity located on bus waveguide
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Fig. 3 Two models of novel 2D Photonic crystal-

based multichannel drop filter with reflection

feedback
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