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WA, A SCALE B B = 2R B 51 1) — 4 A T G A 00 A Y
(A b TE20 R BT T 50 % 2 AR D A P R 1)
FEAEMSHE: WA R, BFERE, MRy R FER
TIE ARG, P74 RR Y, B850 pm IR R
Hl, M- Bk FRE REE 0.65—0.7 Z 8], PR -IHE
A RHAE 01502 2 7], HFERE <2 dB/cm, FE
18] B 25 /0 8K T 3 mum, 5] INFE I8 8] B AE 2536
GHz i, 0] DLORAIE g 00 M e 408 U i 14 R, SRR
P/WAT4.5-62 18], P/CHT 89 Ial, i/
OCDMA REG5 dm i P RE I BR . AR SCHIEUE 5>
Mt 5 8510 N J5 Rtk — 25 0 Ak O A L 2% 1 e B e P
W BE A EE S HF, 0 T RS AR 1K SE AL A BN
HIE LR S E L

Sk

[1] Heritage J P, Weiner A M 2007 IEEE J. Quantum Elec-
tron 13 1351

[2] Zhang Y, Dai Y T, Sun J 2007 Acta Phys. Sin. 56 7034
(in Chinese) [KIE, #—%5, FMA 2007 P4 56 7034

034218-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1109/JSTQE.2007.901891
http://dx.doi.org/10.1109/JSTQE.2007.901891
http://wulixb.iphy.ac.cn/CN/abstract/abstract12513.shtml

) I8 % 3R Acta Phys. Sin.

Vol. 64, No. 3 (2015) 034218

[10]

[11]

Zheng J L, Wang R, Pu T 2011 Chinese Journal of
Lasers 38 5105007 (in Chinese) [¥iF#k, F o, ik 2011
T EHOE 38 s105007]

Dong X W, Lu S H, Feng SC 2008 Chinese Phys. B 17
1029

Huang Q Z, Yu J Z, Chen S W 2008 Chinese Phys. B
17 2562

Cao T T, Zhang L B, Fei Y H 2013 Acta Phys. Sin. 62
194210 (in Chinese) [E Y, AR, ki 2013 3
] 62 194210]

Agarwal A, Toliver P, Menendez R 2006 IEEE Photon.
Technol. Lett. 18 1952

Agarwal A, Toliver P, Menendez R 2006 J. Lightw. Tech-
nol. 24 77

Wang X, Gao Z S 2011 IEEE Photon. Technol. Lett. 23
591

Wang X, Gao Z S 2011 Proceedings of Photonics and
Optoelectronics Meetings Wuhan, China, November 02
2011 833302

Akhavan H 2013 Optics & Laser Technology 45 717

(12]

(13]

[16]

(17]

(18]

034218-7

Ji Z, Jia D G, Zhang H W 2014 Acta Optica Sinica 34
0506002 (in Chinese) [# &k, B KT, 5kifFfh 2014 S35
34 0506002

Zhang X B, Huang D X, Hong W 2007 Acta Optica
Sindca 27 1939 (in Chinese) [FK/NIL, ##4E, HEf 2007
e 27 1939]

Nawrocka M S, Liu T, Wang X 2006 Appl. Phys. Lett.
89 071110

Tian H, Zhang Y D, Wang H 2008 Acta Phys. Sin. 57
6400 (in Chinese) [M#f, ¥Z7%, £'5 2008 YH =4 57
6400]

Grover R, Van V, Ibrahim T A 2002 J.Lightw. Technol.
20 900

Han-Yong Ng, Michael Wang R, Daqun Li 2008 Opt.
Eng. 47 044601

Guha B, Kyotoku B B C, Lipson M 2010 Optics Expres
18 3487

Ren G H, Chen S W, Cao T T 2012 Acta Phys. Sin. 61
034215 (in Chinese) [fEJGHE, B, # Y 2012 #8E%:
it 61 034215)


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://118.145.16.217/magsci/article/article?id=17369567
http://118.145.16.217/magsci/article/article?id=17369567
http://118.145.16.217/magsci/article/article?id=17369872
http://118.145.16.217/magsci/article/article?id=17369872
http://wulixb.iphy.ac.cn/CN/abstract/abstract56150.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract56150.shtml
http://dx.doi.org/10.1109/LPT.2006.882323
http://dx.doi.org/10.1109/LPT.2006.882323
http://dx.doi.org/10.1109/JLT.2005.861145
http://dx.doi.org/10.1109/JLT.2005.861145
http://dx.doi.org/10.1109/LPT.2011.2116155
http://dx.doi.org/10.1109/LPT.2011.2116155
http://www.ncbi.nlm.nih.gov/pubmed/25414308
http://dx.doi.org/10.1063/1.2337162
http://dx.doi.org/10.1063/1.2337162
http://wulixb.iphy.ac.cn/CN/abstract/abstract13586.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract13586.shtml
http://dx.doi.org/10.1109/JLT.2002.1007947
http://dx.doi.org/10.1109/JLT.2002.1007947
http://dx.doi.org/10.1117/1.2909662
http://dx.doi.org/10.1117/1.2909662
http://dx.doi.org/10.1364/OE.18.003487
http://dx.doi.org/10.1364/OE.18.003487
http://wulixb.iphy.ac.cn/CN/abstract/abstract45340.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract45340.shtml

32 % R Acta Phys. Sin. Vol. 64, No. 3 (2015) 034218

Study of structure parameters effect on performance of
optical en/decoder based on parallel-cascaded microring
resonators”

Ji Zhe Jia Da-Gong' Zhang Hong-Xia Zhang De-Long Liu Tie-Gen Zhang Yi-Mo

(Key Laboratory of Opto-electronics Information Technology, Ministry of Education, Tianjin University, Tianjin 300072, China)

( Received 7 July 2014; revised manuscript received 4 August 2014 )

Abstract

Optical en/decoder is one of the most crucial factors affecting the performance of the optical code division multiple
access (OCDMA). The autocorrelation peak to maximum wing ratio (P/W) and cross-correlation ratio (P/C) are two
important parameters to quantitatively evaluate the performance of the en/decoder.Based on the SOI parallel-cascaded
coupled micro-ring reflector, a mathematical model of two-dimensional coherent optical en/decoder is established. Influ-
ences of the structure parameters including the coupling coefficient, the loss factor, the array distance, and the channel
spacing on P/W and P/C ratios are discussed in detail. Results show that for the micro-ring with a radius of 50 pm,
when the ring-bus and ring-ring coupling coefficients are 0.6—0.7 and 0.1—0.2, respectively, the propagation loss is lower
than 2 dB/cm, the array distance is greater than 3 mm, and when the channel spacing is given between 25—36 GHz,

the proposed structure can have an optimal performance of en/decoding.

Keywords: optical en/decoder of OCDMA, auto-correlation peak level over the maximum wing level
(P/W), auto-correlation peak level over the maximum cross-correlation level (P/C), micro-

ring resonator

PACS: 42.79.Sz, 42.82.-m, 42.60.Da DOI: 10.7498/aps.64.034218
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