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Measurement of thickness of metal thin film by using
chromatic confocal spectral technology
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ZHAO Xue-sen , YE Cheng-gang, TANG Yong-jian

(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: To precisely measure the thickness and thickness distribution of a self-supporting metal
film, the measurement technology based on a chromatic confocal spectral sensor was established. The
measurement principle and system structure were descripted in detail, and the measurement uncertain-
ty was analyzed. The thickness and thickness distribution of the self-supporting metal film with the
thickness between 10-100 pm were tested using the sensor group, precise displacement platform and
precise calibrated samples. The measurement uncertainty was evaluated based on analysis of sensor
accuracy, the uncertainty of calibration sample thickness, the positioning accuracy of two sensors and
the system repetition uncertainty. Experimental results indicate that the measurement uncertainty is
about 0. 12 pm, which satisfies the requirements of Inertial Confinement Fusion(ICF) for target pa-
rameter measurement in high stabilization, high precision and non-destruction.
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Fig. 1 Diagram of experimental system
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Tab.1 Measuring results of standard step sample
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Fig. 2 Linearity errors of chromatic confocal sensors

A and B (data from STIL Company)

B Z B TERE bR E N K S Z
] {37 B —— 3% N7 o 7E A A% o AR P, L 2
PR BE A 252 0 3 G0 A S B B . BT 2 R A%
AR AT RAE B 2P B A i 2, DI o 25
RATULE AL R AL IRy B IR R 22
8904 39 nm Al 38 nm, B L AT DL A AE L 7R AL AR
) ) S T A o A2 S B I 1R 25 e KOl 39 nm,,
3.2 REHERFAESRABEESHT
WEHERE G (0 R BE o, J2 52 A R 40 DU o O i
FER) I — A FE R 2 RE, h iR R 5
T 2 o i o LR 5 2 45 T A G Y L
A SCR PRI T 2 45 1 1 pm JREAY Au i
A HERE a3 2 A B O6 T E I & 1 Au
TR VR i 1 R 32 0 A s L ERCHE R oe] DL
L HEEERRER 22w M 23 nm, AR EIR 2
SR WA E FE o » ATAR AR IR 5 25 1 AR HE & B
FE i 1Y e KA B B R B 2RO ik A7 0% 8 .
PRUERE A [C9 804 £ 61) nm) ]y KR 22 61
nm, £ % N F Ry/3 Y B AL 5 R 9 804 nm CRH

1200

1000 #—— o ¢

B Max error:23 nm

600

Height/nm

400 |

200

0 1 1 1 1 1 ]
1 2 3 + 5

Measurement points
B3 Au fIE YR BE 43 A B4
Fig. 3 Thickness distribution data of Au film
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Fig. 5 Repeatability error curve of measuring system
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