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Accuracy calibration of alignment system of chip mounter based on grating
LIU Wen-chao'?, ZHONG Yu-ning’, WANG Xuan-ze’ , XIE Tie-bang'

(1. School of Mechanical Science and Engineering , Huazhong University o f
Science and Technology » Wuhan 430074 ,China; 2. Hubei Province Key Laboratory of Modern
Manu facture Quality Engineering , Hubei University of Technology, Wuhan 430068 ,China)

Abstract: Accuracy calibration is a key of the vision alignment system of a high-precision chip moun-
ter,which affects the precision and quality of the chip mounting greatly. For improving the calibration
accuracy of the alignment system, this paper presents a new calibration method based on a grating.
With proposed method, a group of data similar to quasi-sinusoid signals is abtained by calculating the
sum of gray-value of pixels in each column. Then, these calculated data are elaborately converted into
a Lissajous figure by pixel translation. The size mapping coefficient between the grating groove and
their image pixels of the optical alignment system is calculated to realize the accurate calibration, ob-
tained calibration results indicate that it is coincident with the theoretical calculation results well. A
big standard ruler is used to verify the calibration experiment,the error analysis on the experimental
data shows that the accuracy error by proposed method is less than 0. 2 pm,which can meet the preci-
sion needs of vision alignment systems of automatic chip mounters.
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Structure diagram of automatic alignment
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Fig. 1

system of chip mounter
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Fig. 2 Flow of automatic alignment system of chip mounter
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Fig. 3 Image of grating reticle
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Fig. 5 Lissajous figure of grating reticle gray-values
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Tab.1 Data analysis of grating reticle gray-values

JE HA %L n d k={d—1)/n k=d/n k=d+1)/n
0.5 8§ 14 16 18
1 15 14 15 16
23 353 15.304 35 15.347 83 15.391 3
23.5 361 15.319 15 15.361 7 15.404 26
24 369 15.333 33 15.375 15.416 67
24.5 377 15.346 94 15.387 76 15,428 57
25 384 15.32 15. 36 15.4
28.5 438 15.333 33 15.368 42 15.403 51
29 446 15.344 83 15.379 31 15.413 79
29.5 453 15.322 03 15.355 93 15.389 83
30 461 15.333 33 15.366 67 15.4
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Fig. 6 Image of big standard ruler
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Fig. 7 Image processing of big standard ruler
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Tab. 2 Analysis of calibration errors

B R st B e Wl i 22
(z,y) Ax  RX Az (pm) 8 (pm)
(238.025,751.052)
769. 000 999. 77 —0.1
(1 007.025,751.052)
(239.705,708.156)
769. 115 999. 85 —0.02
(1 008.820,708. 156)
(240.550,672. 230)
769.255 1 000.03 0.16
(1 009.805,672. 230)
(241.430,625. 437)
769.079 999. 80 —0.07
(1 010.510,625.437)
(257.220,708.510)
769. 150 999. 90 0.03

(1 026.370,708.510)
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