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摘要： 

研制了一种以非对称交叉Czerny-Turner光路为结构的互补金属氧化物半导体小型光纤光谱仪样机,探讨了以面阵

互补金属氧化物半导体图像传感器作为光电探测器的光度测量准确性和线性问题,分析了杂散光对吸光度测量的影

响.结论是:通过光强定标和非线性修正后,互补金属氧化物半导体小型光纤光谱仪可以满足一般的应用要求,其光谱

测量范围为380~800 nm,光谱带宽约6 nm,积分时间1~500 ms,波长准确度±1 nm,光度准确度±0.03 AU.该光谱

仪具有小型化、低成本、速度快等优点. 
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Abstract: 

The biggest advantage of a CMOS area array sensor is that it is less expensive than a CCD sensor. A 
miniature spectrometer use an area array CMOS sensor MT9M001C12STM as detector was developed. 
The prototype uses an asymmetric cross Czerny-Turner optical structure. Its photometric accuracy and 
linearity were investigated, and the photometric deviation arise from stray light was analyzed. The 
elementary performance was tested as follows: wavelength range 380~800 nm, the integration time can 
be selected from 1 ms to 500 ms according to the light intensity, spectral bandwidth 6 nm , wavelength 
accuracy ?1 nm, photometric accuracy ?0.03 AU. Results showed that after calibration and nonlinear 
correction, this CMOS spectrometer is capable for routine fast analysis.

Keywords: CMOS   Absorbance   Intensity calibration   

收稿日期 2012-07-13 修回日期 2012-08-13 网络版发布日期  

DOI: 10.3788/gzxb20134201.0074

基金项目: 

国家重大科学仪器设备开发专项(No.2012YQ180132)资助 

通讯作者: 黄梅珍(1966-),女,副教授,博士,主要研究方向为光检测和生物医学光学.Email: mzhuang@sjtu.edu.cn

作者简介: 

参考文献：

[1] SHI Dong-xin, FU Xin-ning, ZHANG Yuan. Functions and HD applications comparison of CMOS and 
CCD[J]. Communications Technology, 2010, 43(12): 174-175. 石东新,傅新宁,张远. CMOS与CCD性能及高

清应用比较[J]. 通信技术,2010,43(12):174-175. 

[2] XIONG Ping. Comparison of CCD and CMOS image sensors[J]. Semiconductor Optoelectronics, 2004, 
25(1): 1-3. 熊平. CCD与CMOS图像传感器特点比较[J].半导体光电,2004,25(1):1-3. 

[3] CHENG Kai-fu. CMOS image sensor and its applications[J]. Semiconductor Optoelectronics, 2000, 21
(3): 26-27. 程开富.CMO图像传感器及应用[J].半导体光电,2000,21(3): 26-27. 

[4] CHEN Tan-xuan, YANG Huai-dong, CHEN Ke-xin, et al. Coma and resolution in wide spectral region 
czerny-turner spectrometer[J]. Spectroscopy and Spectral Analysis, 2010, 30(6): 1692-1694. 陈潭轩,杨怀

栋,陈科新,等.宽光谱Czerny-Turner光谱仪中的慧差与分辨率[J].光谱学与光谱分析,2010,30(6):1692-1694. 

[5] WEN Zhi-yu, CHEN Gang, WEN Zhong-quan. A hybrid intergrated micro fiber spectrometer 
design,simulation and primary experiments[J]. Acta Optica Sinica, 2003, 23(6): 743-744. 温志渝,陈刚,温
中泉.混合集成微型光纤光谱仪的设计模拟实验[J].光学学报,2003,23(6):743-744. 



[6] HUANG Zhen-ning, SUN Li-qun. Photometric performance of miniature spectrometer-based on linear 
CCD[J]. Journal of Applied Optics, 2007, 28(5): 565-566. 黄振宁,孙利群.基于线阵CCD的小型光谱仪光度特

性研究[J].应用光学,2007,28(5):565-566. 
[7] 张传武.采用新型CMOS的光散射法颗粒测量研究.南京:南京工业大学,2003. 

[8] CHEN Ying-juan, ZHANG Zhi-jiang, ZHANG Zhi-qiang. Correction of CCD pixel nonuniformity[J]. 
Optics and Precision Engineering, 2004, 12(2): 217-218. 陈迎娟,张之江,张志强.CCD响应不均匀性的校正方

法[J].光学精密工程,2004,12(2):217-218. 

[9] ZHONG Xing, ZHANG Lei, JIN Guang. Stray light removing of reflective optical system[J]. Infrared 
and Laser Engineering, 2008, 37(2): 316-318. 钟兴,张雷,金光.反射光学系统杂散光的消除[J].红外与激光工

程,2008,37(2):316-318. 

[10] LI Chang-hou, SUN Yin-qiu. Study on relationship among stray light,absorbance error and 
absorbance true value[J]. Chinese Journal of Scientific Instrument, 2001, 22(1): 54-55. 李昌厚,孙吟秋.杂
散光与吸光度误差和吸光度真值关系的研究[J].仪器仪表报,2001,22(1):54-55. 

本刊中的类似文章

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


