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本文作者相关文章

InP阵列波导光栅的误差分析 

潘盼, 安俊明, 王亮亮, 张俪耀, 王玥, 胡雄伟 

中国科学院半导体研究所, 北京 100083 

摘要： 

在InP阵列波导光栅的制作过程中会引入不同的误差,从而影响器件的性能.为了最大限度地控制误差,提高半导体器

件性能,本文采用传输函数法对InP基阵列波导光栅的系统误差和随机误差分别进行了分析.从系统误差的模拟结果

中可以得到如下结论:深脊型波导的有效折射率nc平均每偏移+0.000 1,中心波长偏移+0.05nm.相邻阵列波导长

度差ΔL每偏移+0.01 μm,中心波长将偏移+0.44 nm.nc和ΔL仅仅会影响到传输谱中心通道及其他各通道对应的

波长,使得传输谱发生整体漂移,而信道间隔及串扰不会改变.罗兰圆半径R偏移不会影响器件的中心通道对应的波长,
但会使其它通道对应的波长发生变化,最终使得信道间隔改变,R增加50 μm,信道间隔减小0.03 nm.从随机误差模

拟结果中,得出:波导芯区折射率、上包层折射率、衬底折射率、波导宽度和波导芯层厚度的随机波动会对阵列波导

光栅的串扰产生较大的影响.根据以上分析,可以通过控制不同参量来调节器件的中心波长以及信道间隔等来优化阵

列波导光栅的光学性能. 
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Error Analysis of InP Arrayed Waveguide Grating
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Abstract: 

Errors will be introduced in the fabrication process of InP arrayed waveguide grating, 
consequently affect the performance. To control errors best, and improve the performance of 
the device, the systematic errors and random errors of InP-based arrayed waveguide grating 
was analyzed by adopting transmission function method. It is come to a conclusion from the 
simulation result of systematic errors that: the deviation of effective index of the deep-ridge 
waveguide nc changes every 0.000 1, the central wavelength shifts 0.05 nm. The length 
difference of adjacent arrayed waveguides ΔL changes every 0.01 μm, the central wavelength 
shifts 0.44 nm. They will consequently cause the shift of whole optical spectrum, but the 
channel spacing and crosstalk will not be changed. The deviation of the radius of Rowland circle 
will not change the central wavelength but change the channel spacing. R increases every 50 
μm, the channel spacing decreases 0.03 nm. According to the simulation result of random 
errors: the refractive index of core layer, the cladding layer and the substrate layer of the 
waveguide, the waveguide width and the thickness of core layer's random fluctuation can deep 
affect the crosstalk. According to the analysis above, central wavelength and channel spacing 
can be tuned by changing different parameters, thereby, improving the optical performance of 
the arrayed waveguide grating.

Keywords: InP arrayed waveguide grating   Transmission function method   Systematic errors   
Random errors   

收稿日期 2012-08-30 修回日期 2012-11-07 网络版发布日期  

DOI: 10.3788/gzxb20134203.0293

基金项目: 

国家高技术研究发展计划光子集成技术与系统应用(No.2011AA010303);基金委重大项目-高速光电子集成基础

研究(No.61090390);重点项目(No.60837001);面上项目(Nos.61275029,61274047)和青年科学基金项目

(No.61205044)资助 



通讯作者: 安俊明(1969-),男,研究员,博士,主要研究方向为平面无源光波导器

件.Email:junming@red.semi.ac.cn

作者简介: 

参考文献：

[1] NAGARAJAN R, JOYNER C H, SCHNEIDER R P, et al. Large-scale photonic integrated circuits

[J]. IEEE Journal of Selected Topics in Quantum Electronics, 2005, 11(1): 50-65.  

[2] NAGARAJAN R, KATO M, DOMINIC V G, et al. 400 Gbit/s (10 channel×40 Gbit/s) DWDM 
photonic integrated circuits

[J]. Electronics Letters, 2005, 41(6): 347-349.  

[3] WELCH D F, KISH F A, NAGARAJAN R, et al. The realization of large-scale photonic integrated 
circuits and the associated impact on fiber-optic communication systems

[J]. Journal of Lightwave Technology, 2006, 24(12): 4674-4683.  

[4] PAN Pan, AN Jun-ming, WANG Liang-liang, et al. Design and fabrication of an InP arrayed 
waveguide grating for monolithic PICs
[J]. Journal of Semiconductor, 2012, 33(7): 1-4.

[5] LU Si, YAN Ying-bai, JIN Guo-fan, et al. Design of low insertion loss arrayed waveguide 
grating
[J]. Acta Photonica Sinica, 2003, 32(7): 769-772. 陆思, 严瑛白, 金国藩,等. 低插入损耗阵列波导光栅的设

计 
[J]. 光子学报,2003, 32(7): 769-772. 

[6] AN Jun-ming, XIA Jun-zhi, LI Jian, et al. Numerical analysis for phase error of silica-based 
arrayed waveguide grating
[J]. Journal of Semiconductor, 2005, 26(13): 220-224. 安俊明,夏君旨,李健,等. 硅基二氧化硅阵列波导光

栅相位误差数值分析 
[J]. 半导体学报, 2005, 26(13):220-224. 

[7] ZHAO Lei. Research on arrayed waveguide grating based on SOI nanowire waveguides
[D]. Beijing: Graduate School of the Chinese Academy of Sciences, 2011. 赵雷. 基于SOI纳米线阵列

波导光栅的研究 
[D]. 北京: 中国科学院研究生院, 2011. 

[8] PEASE R F, CHOU S Y. Lithography and other patterning techniques for future electronics

[J]. Proceedings of the IEEE, 2008, 96(2): 248-270.  

[9] LIU Ying-bin, LIN Lin, CHEN Hong-tai, et al. Research of InGaAs/InP materials grown by 
MOCVD
[J]. Semiconductor Technology, 2010, 35(2): 113-115.
本刊中的类似文章

1．陈伟.光学元件干涉检测数据的定位处理方法[J]. 光子学报, 2011,40(8): 1191-1195

2．陈敏 何俊华 陈良益 .互相关测速的误差综合分析[J]. 光子学报, 2007,36(10): 1914-1919

3．郑晓东 汪扬春 秦文红.非序列光线追迹程序照度分布计算的随机误差分析[J]. 光子学报, 2008,37(10): 
1970-1974
4．陶宗明 张清泽 方欣 汪少林 曹开法 胡顺星 纪玉峰 胡欢陵.激光雷达信号随机误差的估算[J]. 光子学报, 
2009,38(12): 3279-3282

文章评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反馈人  邮箱地址  

反馈标

题  验证码  



反馈内

Copyright 2008 by 光子学报


