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Observation and measurement system for microstructure based
on three direction fiber illumination

7ZHANG Lin, CHEN Tao, LIU Shrbing, ZUO Tie chuan
( Bejing Unwersity o Technology, Bejing 100022, China)

Abstract: This paper introduces a new three direction illumination system with light intensity, angle of incidence
and distance of incidence precisely realtime regulated is proposed for observation of 3D miaostructure of M EMS.
Three-dimensional images and the surface of the microstrudure can be achieved by using this system. In the process
of designing the surface matrix CCD micro- measurement system, calibration errors have a direct effect on the mea-
surement accuracy of the system. A new method, which is simpler, faster, more convenient and more applicable
than the traditional method, is proposed to calibrate and reduce calibration errors. The calibration accuracy of the
system is up to F0. 001 5 Um and its measurement accuracy is upto £1 Bm. This system is suitable for calibration

at the level of micron.
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Fig.1 Schematic of the system structure
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Fig. 2 Schematic of the three direction fibre illumination
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(a)
(a) Effect of bottom illumination
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(a) Effect of bottom illumination

(b)
(b) (b) Effect of three direction illumination

(b) Effect of three direction illumination

4
Fig.4 llunination effect of micro gear

5

Fig.5 Illumination effect of cemse

1

Tab. 1 Measurement resulis of different micro slot piciures

mm mm

0.02 13 0.10 102
0.03 25 0.11 111
0.04 36 0.67 711
0.05 48 0. 68 721
0.06 57 0.69 732
0.07 67 0.70 743
0.08 78 0.71 754
0.09 89
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2
Tab. 2 Calculation resuks of calibration

0.71 070 0.69 0.68 0.67 0.71 0.70 0.69

:mm 0.11 0.10 0.09 0.08 0.07 006 0.05 0.04
0.6 0.6 0.6 0.6 0.6 0.65 0.65 0.65
: mm
643 641 643 642 643 697 695 696
i 0. 9331 0.9360 0.9331 0.9345 0.9331 0.9326 0.9353 0.9339
:Hm
0.68 0.67 0.71 0.70 0.69 0.71 0.70 0.71
:mm 0.03 0.02 004 003 0.02 003 0.02 0.02
0.65 0.65 0.67 0.67 0.67 0.68 0.68 0.69
:mm
695 697 718 718 719 729 730 741
i 0. 9353 0.9326 0.9331 0.9331 0.9318 0.9328 0.9315 0.9312
:Hm
i 0.93331
’ 0.00133
:Hm ’
B 0.0039
:Hm ’
Aim=0. 001 5 Pm 4 10 40 ,
Ki= (0. 933%0. 004) Pm, K2= CCD 1
(0.38%4 £0. 002 Hm)  K3= (0.096 0. 015 Pm ) Hm ,
*
( Atim™ N ) R
, 3 4 % ®
3
Tab.3 Comparison of measured results
:mm : mm ,
0.0420 0.041 4 ,
0. 085 00 0.085 6
0.1200 0.120 5
0.239 8 0.240 6 ,
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