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Micro-spectrophotometer based on MEMS technology
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Abstract: A new mini-spectrophotometer was developed by adopting micro-silicon-slit and micro-sili-
con- fixer, which are based on MEMS technology. Both the micro-silicon-slit and the micro-silicon-fix-
er have such feature as small volume, high precision, which are laid out and analyzed later. Mean-
time, by analysis of the sample cell’s optical characteristics which have some impact on the linearity of
the spectrophotometer, a relation equation is put forward which is about the impact of the refractive
index of the sample cell and the tested medium on the variety of the transmitted light intensity and the
absorbency. When the water and the air are taken as referenced medium, the experiments demonstrate
that the effect of different refractive of references doesn't influence the correlation coefficient r and the
slope of the Absorbency-Concentration curve. The final results show that the new mini-spectropho-
tometer with micro-silicon-slit and micro-silicon- fixer is worked out, its correlation coefficient >

0. 999 and it's refractive index resolving power is better than 0. 01.
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Fig. 2 Mini sample optical detection system
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Fig.4 Mini sample optical detection system and the

micro optical analyzing system
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Fig. 5 Sample cell’s optical characteristics
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Tab. 2 Absorbency of CoCl,
Relative Absorbency Absorbency

Concentration (Water as Reference) (Air as Reference)

3.2 0.268 94 0.178 60
8.0 0.671 36 0.575 80
10 0.837 79 0.748 77
14 1.192 74 1.113 39
18 1. 509 01 1.416 22

Medium Air Water CoCl,
ny 1 1.332 61 1.342 1
I,(A=750 nm) 1 786 2 096 2 141
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Tab. 3 Linear fit Absorbency of CoCl,

Parameter Absorbency Absorbency
(Water as Reference) (Air as Reference)
a —0. 000 81 —0.092 86
b 0.084 28 0.084 53
r 0.999 86 0.999 59
o 0.009 31 0.015 79
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