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ABSTRACT

Optical image stabilization is a technique to compensate the image blurring caused by some
vibrations of camera at the exposure time. Pitching and yawing of camera are sensitive to the image
quality so they are usually compensated by optical image stabilization. Corresponding pitching and
yawing of a camera, a lens or the image sensor is translated in two-axis direction and then the
optical path of camera is adjusted. In this paper, two-axis OIS actuator for mobile camera module is
suggested and designed. The actuator is a voice-coil actuator that uses the electromagnetic force of
voice-coil to make compensation motions. And ball bearing is used to reduce friction force. Magnetic
attractive force between magnets and yokes acts as a preload and magnet springs. Prototype actuator
is fabricated to measure the friction force and to verify the feasibility of the OIS actuator with ball
bearing. At last, the actuator is improved in consideration of driving force and friction force. Design

of experiments is used for designing the actuator.
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Table 1 Summary of hall effect sensor

Xrer (Mm) Sensitivity (T/mm) | Linearity error (%)
-0.1 0.6742 1.2
0 0.6742 1.1
0.1 0.6742 1.8
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Table 3 Summary of friction measurement

Item With yoke Without yoke
A (V) 1.1250 0.0813
Sensitivity (mN/V) 16.650 13.707
Max. F; (mN) 37.130 30.567
Friction, F; (mN) 9.366 0.557
Preload, F, (mN) 151.286 4.570
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Table 5 Selected case by DOE

Item Previous Improved
Hall Sensor Mag_x 6.7 6.7
Fig. 18 Design variables Mag_y 1.8 1.8
Mag z 0.5 0.4
Coil_x 5.6 5
Table 4 Range and level of design variable Coil z 0.9 15
Variable Range Level Coil t 0.85 0.75
Mag_x 6.3 - 6.7 (mm) 3 Sensitivity (mN/V) 16.650 7.852
Mag y 1.7 - 1.8 (mm) 2 Max. Fy (mN) 38.295 25.137
Mag z 0.4 - 0.5 (mm) 2 Friction, Fy (mN) 9.366 1.668
Coil x 5 - 5.5 (mm) 2 Preload, F, (mN) 151.286 23.080
Coil z 1- 15 (mm) 6
Coil t 0.55 - 0.75 (mm) 3
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