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Abstract

Recently, the growing market demand for small and slim mobile phone cameras requires the size reduction of
the camera module. In this paper, an auto-focusing actuator for camera phones is proposed by converting the
rotational motion by a rotary VCM actuator into the linear motion using a novel cam structure. This new concept
for auto-focusing module enables the reduction of the module thickness and low power consumption. This paper
presents the theoretical analysis and optimal design for VCM actuator, cam structure and preload spring. Finally,
the experimental results using a prototype with the size of 9.9x9.9x5.9 mm?® are compared with the theoretical

predictions.

Key Words :
power consumption, Preload spring
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(b)

Fig. 1 Structures of VCM auto-focusing actuators;
(a) Conventional structure of vertical type®
(b)Proposed VCM actuator with cam
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Fig. 4 Force diagrams
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Tablel Input parameters
Items Values | Unit | Value
Relative permeablllty of s ) 1
air
Relative permeability of s i 105
magnet
Relative permeability of uy i 2000
yoke
Flux of magnet (N48H) | #m | AIWb| 137
Reluctance of air Ry |AT/Wb| 0.174
Reluctance of magnet | Rm |AT/Wb| 0.16
Reluctance of yoke Ry |AT/Wb| 0.44x10°
Reluctance of total Reakage ATMb| 0.2
leakage
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Table2 Optimal design result
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