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Fig. 1 Basic structure of the miniature

Fabry-Perot spectrum instrument
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Fig. 2 Basic structure of probing unit
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Fig. 3 Equivalent predigestion of optical configuration
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Fig. 4  Reflection ratio, transparency ratio and absorption
ratio of different thickness of gold films
(a) Reflection ratio; (b) Transparency ratio;
(¢) Absorption ratio
Thickness of gold film:
1:0.020; 2: 0.025; 3: 0.030; 4. 0.035;
5: 0.040; 6: 0.045; 7: 0.050; 8: 0.055;
9: 0.060; 10: 0. 065 pm
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Fig. 5 Reflection ratio, transparency ratio and absorption
ratio of different thickness of silver films
(a) Reflection ratio; (b) Transparency ratio;
(¢) Absorption ratio
Thickness of silver films:
1. 0.020; 2: 0.025; 3: 0.030; 4. 0.035;
5:0.040; 6;: 0.045; 7: 0.050; 8: 0.055;

9:0.060; 10; 0.065 ym
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Fig. 6  Reflection ratio, transparency ratio and absorption
ratio of different thickness of aluminium films

(a) Reflection ratio; (b) Transparency ratio;

(¢) Absorption ratio

Thickness of aluminium films:

1:0.020;5 2: 0.025; 3: 0.030; 4: 0.035;

5: 0.040;3 6: 0.045; 7: 0.050 pm
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Fig. 7 Transmittance at different center wavelength and thick-
ness of silicon dioxide films
(a): center wavelength 492 nm, thickness 0. 373 3 pm;
(b): center wavelength 510 nm, thickness 0. 386 9 pum;
(c): center wavelength 546 nm, thickness 0.410 0 pm;
(d): center wavelength 578 nm, thickness 0. 432 2 pm;
(e): center wavelength 630 nm, thickness 0.469 7 ym
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The Project and Simulation of a Compositive Miniature Spectrum

Instrument Based on the Array of Fabry-Perot Cavity

WEN Zhi-yu, CHEN Gang, WANG Jian-guo”

Photoelectricity Engineering College of Chongqing University, Chongqing 400044, China

Abstract

This paper advances a kind of micro-spectrometer based on Fabry-Perot cavity’s character of filtering the waves. The

basic structure of the micro-spectrometer is the array of Fabry-Perot cavity which contains many different lengths of cavity on the

substrate of silicon, consequently the authors can achieve the detection at several wavelengths simultaneously. The unit of pro-

bing is a Fabry-Perot cavity made up of the substrate of silicon-metal film-silicon dioxide layer-metal film. The authors carried

out the corresponding simulation. In the basic structure of aluminum film(14 nm)-silicon dioxide layer-silver film(39 nm), the

resolution can reach 15 nm. When the area of a unit of probing is 0. 14 mm X 0. 14 mm only, it can reach the luminous flux of

miniature grating spectrum instrument(the minimum volume in the order of cm), but the volume of the part of spectrum detec-

tion is only of the order of mm. The design size of the micro-spectrometer is a few millimeters. Furthermore it has no movable

parts and could detect several wavelengths at the same time. It is possible to fabricate such micro-spectrometer through existing

processing methods of IC technology.
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