CHRSR B EV T

Design of Miniaturized Auto-Focusing VCM Actuators
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Using Pre-Compression Magnet Force
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Focusing is one of the essential functions in the
image system. In recent years, mobile phones
integrated with auto-focusing function have become
mainstream, and a variety of types of mobile phones
sprang to market. The auto-focusing actuator, used
for adjusting foci and improving photo quality, is a
fundamental module in digital cameras. Common
choices of auto-focusing actuators for cell phone
applications include VCMs, stepping motors,
piezoelectric motors, liquid lens, enhanced crystal
lens, polymer deformable membrane, and
electroactive polymer actuators. VCMs prevail over
other actuators due to low cost, small volume, and
high positioning repeatability. Thus, VCMs are
ideally suited for the camera module in a mobile
phone.

The control schemes of existing VCM actuators
can be broadly classified into two categories:
open-loop and closed-loop position control. The
former type makes use of spring foils to carry out
repeated positioning while the latter utilizes
feedback signals produced by sensors, such as Hall
elements, to adjust lens positions. As we know,
however, the existing VCM actuator has three chief
difficulties in

drawbacks in its spring foils:

manufacturing and assembling, low robustness

against dropping and power consumption limitation.

This study presents a novel auto-focusing VCM
structure without spring foils to fix these drawbacks.
The pre-compression magnetic force structure
replaces the spring foils, making assembly easier.
Experimental results show that the proposed
structure can replace the commonly used VCM. An
8.5x8.5 mm VCM actuator demonstrates the
required input current drops by at least 15% under
an identical requirement of focusing displacement
(0.4mm). This design especially improves the
compactness and dynamic responses of the ultra-thin

compact camera modules.
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