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Abstract: Aiming at the adjustment of measuring range and resolution in Chromatic Confocal Micros-
copy (CCM), a dispersive objective for chromatic confocal system was designed, which can realize
chromatic dispersion and focusing function separately. The chromatic dispersion was achieved through
a dispersion tube lens, which was composed of pure spherical refraction lens. The focusing function
was accomplished by a commercial objective lens. The structure, material and aberrations of the dis-
persive tube lens were designed and optimized by ZEMAX software. The simulation shows that the

axial linear chromatic dispersion is better than 230 mm in visible waveband. Moreover the axial linear
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dispersion range of the finished tube lens can be up to 160 mm. The dispersion characteristics of the

tube lens combined with different focusing objective lenses were determined experimentally. The re-

sults show that the axial dispersion region with high linearity can be maintained in the case of different

focusing objective lens. With commercial objective lens of 4x and 10x magnification, the measurement

ranges of 1 300 pm and 225 pm are obtained with axial resolution of 2 pm and 0. 4 pm respectively.

Thus, the modulation of measurement range and resolution is achieved.

Key words: surface topography detection; chromatic confocal; dispersive objective;axial dispersion;

axial resolution
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Fig. 1 Principle of chromatic confocal microscope
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Tab.1 Achievable parameters of dispersion objective

FEEMMEL  RMYBES ArEQECER  Hhm o HER
1 mm i G R A I B >2 em 5 pm
300 pm Rl P EF 1054 =500 pm 0.5 pm
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Fig. 2 Composition of dispersion tube lens
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Fig. 3 [Initial structure of dispersion tube lens
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Fig. 4 Optrmized structure of dispersion tube lens
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Fig. 5 Simulation results of dispersion tube lens
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Tab. 2 Designed parameters of dispersion lens
FiEFF  MFEPE/mm FEE/mm ok

1 Infinity Infinity
2 Infinity 27.16
3 117.8 2.89 H-QF50A
4 —19.588 8.03
5 50 1.86 H-ZLAF75A
6 4.851 5.08
7 —3.945 2.04 H-ZF62
8 —86. 3 2.42
9 —10. 617 4.78 H-LAK51A
10 —38. 84 0.1
11 —325.1 4.94 H-LAKS52
12 —15.812 745. 849
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(a) Schematic diagram of experimental system
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Fig. 6 Experimental apparatus of confocal optical path
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