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A Fast Detection and Compensation of Microscope Defocus Method
Based on Laser Triangulation Method on TFT-LCD Inspection

Fan Fuming Cheng Lianglun
(Faculty of Automation ., Guangdong University of Technology . Guangzhow, Guangdong 510006, China)

Abstract The fast automatic focusing equipment of optical imaging detection is one of the most important devices in
rapid optical inspection based on machine vision. In order to limit the impact caused by multiple objectives, whose
depths of fields(DOF) are from 0.5 pum to 91 pm, and vibration in rapid automatic focusing, a fast detection and
compensation of microscope defocus method based on laser triangulation method is proposed. In this method, a macro
institution into micro dual driven structure is proposed. It is constructed by the piezoelectric ceramics(PZT) with
stroke of 100 ym and direct current(DC) motor with stroke of 25 mm. Based on the structure and laser triangulation,
multiple objectives, defocus amount and direction are rapidly detected, cooperating with PZT and DC motor.
Experimental results show that the macro-micro dual-drive focus mode can achieve a wide range of auto focusing
within 0.4 s, from a low magnification objective (91 pm) DOF to a higher magnification objective (0.5 pm),
and follow focus in the vibration range (43 pm). This method meets requirements of the industrial thin film
transistor-liquid crystal display(TFT-LCD) automation inspection equipment in broad automatic focusing range, speed
and accuracy. It can also be applied in many other fields, such as flat panel display(FPD) inspection, printed circuit
board inspection, biomedicine, automatic assembly machines and so on.

Key words measurement; optical inspection; laser triangulation; macro-micro dual-drive; automatic focusing;
focus error detecting
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Fig. 2 Focusing optical triangulation principle
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Fig. 5 System tracking performance results
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Table 1 System auto-focus experimental results

Parameter Objective
Magnification /dxa 2X/0.055 5X /0. 14 10X /0. 28 20X/0.42 50X /0.55
Soor/ pm +91 +14 +3.5 +1.6 +0.5
Susp/ pm +10 +4.5 +0.38 +0.5 +0.2
Capture range /pm +6500 +3000 +1100 +450 +27.5
Ave time /s 0. 40 0. 38 0. 38 0.33 0.27
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