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Development of Elimination Method of Measurement noise to
Improve accuracy for White Light Interferometry
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Abstract : As industry of a semiconductor and LCD industry have been rapidly growing, precision technologies of machining such
as etching and 3D measurement are required. Stylus has been important measuring method in traditional manufacturing process.
However, its disadvantages are low measuring speed and damage possibility at contacting point. To overcome mentioned
disadvantage, non-contacting measurement method is needed such as PMP(Phase Measuring Profilometry), WSI(white scanning
interferometer) and Confocal Profilometry. Among above 3 well-known methods, WSI started to be applied to FPD(flat panel
display) manufacturing process. Even though it overcomes 2 ambiguity of PMP method and can measure objects which has specular
surface, the measuring speed and vibration coming from manufacturing machine are one of main issue to apply full automatic total
inspection. In this study, We develop high speed WSI system and algorithm to reduce unknown noise. The developing WSI and
algorithm are implemented to measure 3D surface of wafer. Experimental results revealed that the proposed system and algorithm are
able to measure 3D surface profile of wafer with a good precision and high speed.

Keywords : WSI(White Light Scanning Interferometry), in-line equipment, anti-vibration, 3D measurement
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Fig. 1. Principle of WSI,
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Table 1. Specification of developed WSI.

2z} Specification
=24 i white light Interferometry
7% 54 39 250um
Objective Le CF Plan 10X DI
2D and 3D view
: : Vibration Isolatton system
Function and option Visual o H.nesty
LED Controller
Scan speed 40um/sec
Z Step resolution 0.1lum
Auto focusing 300um/sec
FOV 640(um) X 480(um)
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Fig. 3. The proposed method.

£ 233 =0 v
Table 2. Comparison results of 5 different algorithms.

48 = WU 02/40% | 04/40% | &4 3}
FFT 24 sec 12 sec 0.48%
A A H 1.1 sec 0.6 sec 1.1%
TN EEE A 1.7 sec 0.9 sec 2.3%
SEST 2.3 sec 1.7 sec 0.52%
Proposed algorithm 1.3 sec 0.7 sec 0.58%

* Step resolution(um)/Measurement range(um)
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Fig. 4. Mmeasurement result of proposed method.
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Fig. 5. (a) Measurement result (b) Cross sectional proftle with noise.
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Fig. 6. (a) analysis data (b) Frequency analysis result.
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Fig. 7. (a) Inteferogram (b) Frequency domain analysis.
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Fig. 8. Result of 30Hz cutoff frequency high-pass filter.
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Fig. 9. Ahigh-pass filter application result.
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Table 3. Comparison result with and without filter.

No filtering Filtering
Min (um) -0.0215 -0.0398
Bottom Max (um) 0 -0.0041
(3sigma} | Average (um) -0.00981 -0.01225
3 Sigma 0.015228 0.007409
Min (um) 15 14.9956
Top Max (um) 15.3 15.0075
(3sigma) | Average (um) 15.0053 14.99877
3 Sigma 0.017929 0.007575
Min (um) 15 15.0039
Height Max (um) 15.0515 15.0423
(3sigma) | Average (um) 15.01512 15.011
3 Sigma 0.029941 0.008394
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