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Method of Heterodyne Confocal Microscopy Measuring Big Step Height
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Abstract Step height is an important parameter of micro-electronic mask., A new approach named dual-frequency
interferometric confocal microscope (DICM) is proposed which combines scanning confocal microscopy with
heterodyne interferometry. The phase of heterodyne interferometry is recorded as an aim criteria when optical
intensity of confocal microscopy is in maximum. This method implements high resolution (0.1 nm) and relatively
large measurement range (>>15 um) simultaneously. Also the step height measurement range depending on the
range of Z axis PI-Foc scanner which theoretically can be extended to 100 pm. The results show that in ordinary
laboratory condition, with temperature controlled , the drift of phase measurement is about 5 nm in an hour. The 20
pm step height has been successfully measured and the results agree with the actual value.
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Fig.1 Scheme of measuring system combining dual-

frequency interferometry with confocal technology
L: transverse Zeeman laser; BS1, BS2: beam splitter; D; ~ Dj:
dectector; F: Farady box; HWP. half wave plate; Ly ~ Ly:
lens; P1, P;: pin hole; PBS: polarazation beam splitter; PP1,
PP2, PP3. polarizing plate; QWP1, QWP2: quarter wave plate;

C: cube corner; OL: objective lens; S: samples; DP: diaphragm
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Fig. 2 Analysis of scanning principle
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Fig. 3 Scheme of measurement principle analysis
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Fig. 4 Scheme of measurement assembly

(a) scheme of measurement assembly;

(b) 2D PZT table (P-731K037); (¢) PI-Foc scanner
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Fig.5 Stabilization measurement of DICM system

(1 degree means 0.9 nm)
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Fig. 6 Indicating value stabilization of DICM system

in short time (1 degree means 0.9 nm)
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Fig. 7 High Step built by three gauges
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Fig. 8 Intensity response curves at A and B
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Table 1 Measurement result of big step

No. Dy Dy Dp Dp
1 351.5 7.85 227.7 27.05
2 349. 4 7.25 232.4 27.20
3 347.5 7.50 243.6 27.55
4 356. 2 7.35 217.8 27.15
5 347.4 7.40 239.0 27.40
6 357.6 8.05 231.4 27.45
7 356.7 7. 80 228.3 27.25
8 353.8 8.00 248.7 27.50
Average 352.5 7.65 233.6 27.32
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Fig. 9 Results of roughness measurement
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