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A New Spectrum Method for Measuring Film Uniformity

JI Hong-zhen, ZOU Juan-juan

(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,

Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: A simple and effective method for obtaining the uniformity information of films is proposed.

The method is based on the accurate measurement method for nano film thickness we given before. It

firstly measures the spectrum of the film in different positions on a substrate containing a transition layer

and then obtains the uniformity information of the film according to the interference peak difference.

Compared with the traditional method, this method reduces the error resulting from the direct mea-

surement of film thickness. Therefore, it can obtain the uniformity information of the film quickly. The

method is convenient and simple in operation and is of important value to the improvement of coating

processes.
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Z 1 Si3N4 [\]^ (a)

YW /sccm YZ /kW ][ m/min Z[\ N2/Ar \N[P Ar \O[P N2

70 1.0 0.6 1]2 47 22.9

Z 2 Si3N4 [\]^ (b)

]^P\ Pa P\^ 1 P\^ 3 _^ /V _Y /A YZ /W `_

0.004 0.2 —— 482 2.1 1012 8
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Z 3 nopqrs (%)

Y/X 50 mm 62.5 mm 200 mm 212.5 mm

–55 mm –3.85 –3.20 –4.24 –4.11

–45 mm –1.91 –1.58 –2.69 –2.06

–35 mm –0.60 –0.07 –0.55 –0.32

–25 mm 0.69 1.10 0.79 1.1

–15 mm 1.42 1.64 1.87 1.89

–5 mm 1.97 1.75 2.27 2.35

5 mm 2.48 2.25 2.53 2.74

15 mm 2.04 1.76 2.22 2.06

25 mm 1.33 1.18 1.5 1.46

35 mm 0.24 –0.01 0.37 0.31

45 mm –0.97 –1.39 –0.47 –1.29

55 mm –2.82 –3.42 –3.6 –4.14
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� X IJ�
 0 mm 	 12.5 mm 	 25 mm 	 37.5

mm 	 50 mm 	 62.5 mm 	 75 mm 	 87.5 mm 	

100 mm 	 112.5 mm 	 125 mm 	 137.5 mm 	 150

mm 	 162.5 mm 	 175 mm	 187.5 mm	 200 mm

	 212.5 mm
YIJ�h8
 5 mm	15 mm	

25 mm 	 35 mm 	 45 mm 	 55 mm �
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(2) �9n��T7�	���- (0. 12

� Y IJ�
 45 	 55 �9V^b) �

(3) �Z��GP'7 (X I) 
� 212 mm

������A-� ± 3 %6�
hmn��T

F����A-� ± 2% 6��
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Z 4 nopqrs (%)

X/Y 5 mm 15 mm 25 mm 35 mm 45 mm 55 mm

0 mm –0.86 –0.79 –0.76 –1.06 –1.29 –1.85

12.5 mm –0.75 –0.74 –1.00 –1.14 –1.60 –1.56

25 mm –0.92 –0.90 –0.93 –0.82 –0.93 –1.01

37.5 mm –0.90 –0.86 –0.99 –1.17 –1.37 –1.37

50 mm –1.00 –0.98 –1.07 –1.12 –0.46 –1.35

62.5 mm –0.78 –1.11 –1.08 –1.15 –1.26 –1.88

75 mm –0.89 –0.71 –0.63 –0.68 –0.81 –0.55

87.5 mm –0.74 –0.69 –0.67 –0.65 –1.01 –1.43

100 mm –0.66 –0.62 –0.57 –0.44 –0.74 –0.72

112.5mm –0.26 –0.26 –0.34 –0.25 –0.29 –0.38

125 mm –0.29 –0.24 –0.06 0.01 –0.03 –0.05

137.5 mm –0.03 0.14 0.17 0.33 0.36 0.50

150 mm 0.43 0.41 0.49 0.65 0.67 1.27

162.5 mm 0.82 0.73 0.66 0.77 0.83 1.23

175 mm 0.68 0.74 0.89 0.90 1.61 2.12

187.5 mm 1.46 1.41 1.49 1.53 1.64 1.70

200 mm 2.14 2.05 1.95 1.94 2.23 2.66

212.5 mm 2.57 2.42 2.46 2.34 2.46 2.68
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