%36 % OB WMot FeE R — A
2009 4 12 A CHINESE JOURNAL OF LASERS %

NERHS: 0258-7025(2009) Supplement 2-0252-05

YERS B i =3 N )

P 152 5L 1 i 1Y) - 70 PRI AR PR AR

ERE ARE
(P % Tl R0 W TR 2R, BEPY P4 710032)

ST R BT 00 ey ok U0 5 M52 J8E LA 4 T 6 R T 0 O 5 B0 2 A B A 5

T DT 5 v 3R A BT G A 0 T TR B S . 12 T A R O B R X T SR 4R B Y T IR AT IR TRAL Bt

T B R A S AAL FRBR SR T — b T 5 1 AL A 05 125 5 3% 05 R R R 2 0 T IR AT A A X
0GR AR I AT e i A B A 4 s AT ) T 5 [ BE AT IXCSUAE H L ISR T AR 0 A B AR 5% 78 4 (DCD) die /h — 3

SEAE X 95 B HEAT I T 48— » e R S R 5 1) B 00 TR Oy I 6K A ) IDOE IR BB A5 B B e Al . X — > SEBR

SIO, WAL T AT T T W RIARAE UL BAL B . 45 R R0l AB RSB TR B AR . 5 Zygo TH L

14 2 A B 2 SR SR — B

KGRI Pk 5 R %C#/FIZMLiE BRI IS o s o DA B AR e s fe /D TRk

hESERS 0436 XEFRIRAG A doi: 10.3788/CJL200936s2.0252

Processing Technology of Interferogram of Thin Film
Thickness Measurement

Ge Jinman Su Junhong
(School of Optoelectronic Engineering, Xi' an Technological University, Xi'an, Shaanxi 710032, China)

Abstract Measuring the thin film thickness by modern interferometry has advantages of the whole test, high
precision and non-contact measurement, the kernel of which is to obtain necessary surface shape and parameter by
processing interferogram with reasonable algorithms. The pre-treatment of the interferogram is the most crucial and
a basal part, which includes the edge identification of based on mathematical morphology, regional extension based on
the 2-D fast Fourier transform (FFT) and unwrapped and wrapped phase based on the non-weighted least squares
algorithm for DCT. At the result, surface distribution can be obtained, which lays the groundwork for getting the
thin films thickness correctly. In this paper, the image collection of the SiO, film and the pretreatment of
interferogram is performed. The result indicates that it is basically consistent to the result tested by Zygo

interferometer.

Key words measurement; thin film thickness; interference image processing; mathematical morphology; 2-D fast

Fourier transform; least squares algorithm
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Fig. 1 Interferogram acquisition
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Fig. 2 An actual interferogram
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Fig. 3 Process and result of identified edge. (a)

identification of the edge based on mathematical
morphology; (b) interferogram after identifying
and zooming the edge
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Fig. 4 Flow chart of regional extension based on the 2-D FFT iterative algorithm
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(a) frequency spectrum after 2-D FFT

(b) positive first—order frequency
spectrum of interferogram

(c) image after region extension
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Fig. 5 Process and results of region extension of interferogram
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(a) unwrapped phase distribution

o 500 400 300 200 100 O
(b) wrapped phase distribution

6 ¥ P T G — 4

Fig. 6 Results of the unwrapped and wrapped phase of interferogram
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(a) wave-front interferogram
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(b) measurement result of Zygo interferometer

7 DRSS LR

Fig. 7 Comparison results between the algorithm and Zygo interferometer
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