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(57) Abstract: Disclosed herein is an apparatus for depositing an electrode of a liquid lens, which serves to drive the liquid lens
with electric power, and, more particularly, to an apparatus for depositing an electrode of a liquid lens, which has a simple structure
operated in such a way of masking a lens part of a liquid lens instrument with a surface-treated metallic lens mask, attaching the
surface- treated metallic lens mask to a magnet, and masking a remaining part of the lens instrument outside an electrode deposition
& part thereof with a sheet mask, followed by depositing the electrode on the lens instrument, thereby easily forming the electrode of
& the liquid lens. The apparatus comprises a jig of a predetermined shape having an upper surface to mount a liquid lens instrument,
and a lower surface to secure a magnet, a metallic lens mask attached to the magnet while masking a lens part at a center of the
instrument, and a sheet mask to cover a surface of the instrument outside the lens part thereof such that the electrode is prevented
from being deposited on a peripheral edge of the instrument excluding an electrode deposition part of the instrument to be deposited

with the electrode of the liquid lens.
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Description
AN APPARATUS FOR EVAPORATING ELECTRODE OF

LIQUID LENS
Technical Field

The present invention relates to an apparatus for depositing an electrode of a liquid
lens, which serves to drive the liquid lens with electric power applied thereto. More
particularly, the present invention relates to an apparatus for depositing an electrode of
a liquid lens, which has a simple structure configured to operate in such a way of
masking a lens part of a liquid lens instrument with a surface-treated metallic lens
mask, attaching the surface-treated metallic lens mask to a magnet, and masking a
remaining part of the lens instrument outside an electrode deposition part thereof with
a sheet mask, followed by depositing the electrode on the lens instrument, thereby
easily forming the electrode of the liquid lens.

Background Art

Recently, cellular camera phones are popular with young people. However, as the
cellular camera phones increases in popularity, the cellular camera phones do not
satisfy increased demands of consumers by only providing a function to take pictures
and transmit the pictures without limitation of places and times.

Moreover, there is a limitation in size reduction of the camera, especially, for a
camera lens, in comparison to a size reduction degree of the cellular phone which has
been accomplished with a recent technology. Specifically, although consumers
generally want to take pictures of subjects while performing focusing operation freely
irrespective of distances from the camera to the subjects positioned from a near
distance to a far distance, it is difficult to satisfy such a demand since it requires an
increase in size of the camera mounted on the cellular phone.

In order to solve the problem of the typical cellular phones as described above,
there has been recently developed a liquid lens,which is reduced in size, and allows the
focusing operation to be freely performed.

The liquid lens is developed by taking an idea from an eye lens of a person. The
thickness of eye lens is regulated by muscles, which are called zonules. When seeing a
subject positioned at a near distance, the zonules slacken, and make the lens thick.
Since the thick lens has high refractive force (refractive index), light is refracted at a
high angle while passing through the lens.

On the other hand, when seeing a subject positioned at a far distance, the zonules
shrink, and make the lens thin. Since the thin lens has low refractive force, light is

refracted at a low angle while passing through the lens. In this manner, for the eyes of
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normal eyesight, the thickness of the lens is automatically regulated so that an image of
a subject is always correctly formed on the retina.

The liquid lens, called a fluid-focus lens, is formed of liquid instead of glass or
plastic materials, and allows a focus to be regulated by changing the surface shape of
the liquid as in the eye lens.

The liquid lens is formed by filling a cylindrical barrel having predetermined
diameter and height with water and oil. The inner surface of the barrel is coated with a
hydrophobic material, and has an affinity for the oil. Thus, a water droplet is present in
an upwardly convex shape at the center thereof on the inner surface of the barrel.

Here, when electric field is applied to the barrel, the hydrophobic property of the
inner surface is lowered, and an affinity of the inner surface to water becomes similar
to that of the oil so that the water droplet spreads in a flat shape thereon. If the intensity
of the electric field increases, the inner surface of the barrel has a greater affinity for
water than the oil, thereby causing the oil to be gathered at the center of the barrel, and
allowing the water droplet to have a downwardly convex shape. That is, the water
droplet serves as the eye lens, and variation of electric field serves as the zonules
which regulate the thickness of the eye lens.

As such, since the liquid lens is able to perform automatic focus regulation (auto
focusing), a camera module of the cellular phone comprising the liquid lens allows the
focusing operation to be performed by automatically changing the thickness according
to a distance from the liquid lens to a subject without mechanically driving the liquid
lens.

Meanwhile, in order to allow the liquid lens to be automatically focused, it is
necessary to apply electric field. Thus, it is necessary to provide a metallic electrode
having an excellent conductivity to the liquid lens in order to allow application of
external electric power thereto.

Generally, such a conventional liquid lens is manufactured using an expensive
apparatus via a complicated process such as chemical etching process and the like.
Moreover, the liquid lens also requires subsidiary facilities, and a complicated

depositing process, which results in an increase of manufacturing costs.
Disclosure of Invention
Technical Problem

The present invention has been made to solve the above problems, and it is an
object of the present invention to provide an apparatus for depositing an electrode of a
liquid lens, which is configured to operate in such a way of masking a lens part of a
liquid lens instrument with a metallic lens mask, attaching the lens mask to a magnet,

and coating a predetermined portion outside the lens part with a metallic material,
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thereby easily forming the metallic electrode which can drive the liquid lens with
electric power applied thereto.
Technical Solution

In accordance with one aspect of the present invention, the above and other objects
can be accomplished by the provision of an apparatus for depositing an electrode of a
liquid lens, comprising: a jig of a predetermined shape having an upper surface on
which a liquid lens instrument is mounted, and a lower surface to which a magnet is
secured; a metallic lens mask attached to the magnet while masking a lens part formed
at a center of the liquid lens instrument and a sheet mask to cover a surface of the
liquid lens instrument outside the lens part thereof such that the electrode of the liquid
lens is prevented from being deposited on a peripheral edge of the liquid lens
instrument excluding an electrode deposition part of the liquid lens instrument to be
deposited with the electrode of the liquid lens.

Preferably, the upper surface of the jig has a liquid lens receiving groove to mount
the liquid lens instrument, and the lower surface of the jig has a magnet receiving
groove to secure the magnet.

Preferably, the jig is formed of a plastic material or a metallic material not reacting
with the magnet. Accordingly, with the structure of the jig which does not react with
the magnet, the metallic lens mask can be attached to the magnet while masking the in-
strumenton the upper surface of the jig.

Preferably, the lens mask has a frustoconical shape or a flare shape such that a
bottom surface of the lens mask having a greater diameter is brought into contact with
the lens part. In addition, the bottom surface of the lens mask has a concave shape to
allow only a ring-shaped peripheral edge of the bottom surface to be brought into
contact with the lens part.

Preferably, the ring-shaped peripheral edge of the lens mask contacting the lens part
has a curved surface of a predetermined curvature or a flat surface to minimize damage
of the lens part.

Preferably, the lens mask is subjected to surface treatment with a coat of polymeric
compounds or plastic materials in order to minimize the damage of the lens part.
Preferably, the coat is one of parylene, polyethylene, polypropylene, poly vinyl
chloride (PVC), acrylonitrile butadiene styrene (ABS), acryl, poly carbonate (PC),
polyurethane (PU), protactinium (PA), and Teflon.

Preferably, the sheet mask is formed of a plastic material or a metallic material that
does not react with the magnet. Accordingly, only the lens mask reacts with the
magnet, and can be securely attached to the magnet.

Preferably, the electrode of the liquid lens is deposited by sputtering, thermal
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vacuum deposition, or electronic beam deposition.

Advantageous Effects

As apparent from the above description, one of advantageous effects of the present
invention is that the apparatus employs simple instrumentation such as the surface
treated metallic lens mask, and the magnet secured to a lower surface of the jig to
secure the lens mask when depositing the electrode of the liquid lens, thereby con-
siderably simplifying a process of depositing the electrode of the liquid lens.

In addition, the apparatus of the present invention has other advantageous effects in
that the apparatus enables a simple process in comparison to a chemical etching
process, and does not require subsidiary facilities or chemical organic solvents, thereby
reducing manufacturing costs for depositing the electrode of the liquid lens.

Brief Description of the Drawings

The foregoing and other objects and features of the present invention will be more
clearly understood from the following detailed description taken in conjunction with
the accompanying drawings, in which:

Fig. 1 is a view illustrating the overall configuration of an apparatus for depositing
an electrode of a liquid lens in accordance with one embodiment of the present
invention;

Fig. 2 is a partially enlarged cross-sectional view of the apparatus shown in Fig. 1;
and

Fig. 3 is an enlarged perspective view illustrating a lens mask applied to the present
invention.

Best Mode for Carrying Out the Invention

Preferred embodiments of the present invention will be described in detail with
reference to the accompanying drawings.

Fig. 1 is a view illustratingthe overall configuration of an apparatus for depositing
an electrode of a liquid lens in accordance with one embodiment of the present
invention, and Fig. 2 is a partially enlarged cross-sectional view of the apparatus
shown in Fig. 1.

As shown in Fig. 1, the apparatus of the present invention comprises a jig 10 having
a predetermined shape, liquid lens instruments 30 mounted on an upper surface of the
jig 10, a magnet 20 secured to a lower surface of the jig 10, a lens mask 40 to mask a
lens part formed at the center of each liquid lens instrument 30, and a sheet mask 50 to
cover a peripheral edge of each liquid lens instrument 30.

As shown in Fig. 1, the jig 10 has at least two liquid lens instruments 30 mounted
on the upper surface thereof, and the magnets 20 secured to the lower surface thereof,

which correspond to the liquid lens instruments 30, respectively. That is, the apparatus
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according to the invention deposits electrodes of liquid lenses on the at least two liquid
lens instruments 30.

Fig. 2 is a partially enlarged cross-sectional view illustrating a part (denoted by
mark "A" in Fig. 1) of the apparatus shown in Fig. 1.

Each liquid lens instrument 30 is mounted on the upper surface of the jig 10 having
the predetermined shape, and each magnet 20 is secured to the lower surface of the jig
10 on a line coaxial with the liquid lens instrument 30.

Preferably, the upper surface of the jig 10 is formed with a liquid lens receiving
groove 11 to allow the liquid lens instrument 30 to be mounted therein, and the lower
surface of the jig 10 is formed with a magnet receiving groove 13 to allow the magnet
to be secured thereto.

The jig 10, where the lens instruments 30 and the magnets 20 will be mounted or
secured, is formed of a plastic material or a metallic material which does not react with
the magnet. Thus, only the lens mask 40 described below reacts with the magnet 20,
and can be securely attached to the instrument 30.

The liquid lens is formed at the center of each liquid lens instrument 30, and the
metallic electrode is formed at the peripheral edge thereof, to which electric current is
applied. With this structure of the invention, the electrode of the liquid lens is
deposited in a ring shape on an electrode deposition part 33 of the liquid lens
instrument 30 outside the lens part 31 thereof.

Since the liquid lens is formed on the lens part 31 positioned at the center of the
liquid lens instrument 30, it is necessary to mask the lens part 31 in order to prevent the
lens part 31 from being deposited with the electrode during a process of depositing the
electrode of the liquid lens on the electrode deposition part 33 of the liquid lens
instrument 30.

The lens part 31 of the liquid lens instrument 30 is masked by the metallic lens
mask 40 having a predetermined shape. It is necessary for the lens mask 40 not to
move during the process of depositing the electrode on the electrode deposition part 33
of the liquid lens instrument 30. In order to prevent the lens mask 40 from moving on
the lens part 31 of the liquid lens instrument 30, the magnet 20 is secured to the lower
surface of the jig 10 which has the liquid lens instrument 30 mounted on the upper
surface.

Thus, the lens mask 40 must be made of a metallic material which reacts with the
magnet 20, and is configured to prevent the lens part 31 of the liquid lens instrument
30 from being damaged thereby.

The lens mask 40 has a frustoconical shape, which is formed as shown in (a) of Fig.
3 by removing an upper portion of a cone, or a flare shape as shown in (b) of Fig. 3.

With such a shape, the lens mask 40 has a bottom surface, which has a greater diameter
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and is brought into contact with the lens part 31 of the liquid lens instrument 30.

For the lens mask 40 configured to allow the bottom surface thereof to contact the
lens part 31, the bottom surface of the lens mask 40 preferably has a concave shape 41
in order to prevent damage of the lens part 31 by minimizing a contact area between
the bottom surface of the lens mask 40 and the lens part 31. With this structure, among
the bottom surface of the lens mask 40, only a ring-shaped peripheral edge is brought
into contact with the lens part 31.

The ring-shaped peripheral edge of the bottom surface in contact with the lens part
31 preferably has a curved surface 43 having a predetermined curvature or a flat
surface to prevent scratches from being formed on the lens part thereby.

In order to prevent particles from being created on the lens part 31 due to damage of
the lens part 31 by the lens mask 40, the lens mask 40 is subjected to surface treatment
with a coat of polymeric compounds or plastic material.

Preferably, the coat used for the surface treatment of the lens mask 40 includes
parylene, polyethylene, polypropylene, poly vinyl chloride (PVC), acrylonitrile
butadiene styrene (ABS), acryl, poly carbonate (PC), polyurethane (PU), protactinium
(PA), Teflon, and the like.

After one of the coats described above is applied to an overall surface of the
metallic lens mask 40, the surface of the lens mask 40 is heated at a predetermined
temperature, or is subjected to chemical treatment so that the lens mask 40 has a
smooth surface.

With the lens mask 40 masking the lens part 31 of the liquid lens instrument 30, the
sheet mask 50 is covered on a portion of the liquid lens instrument 30 to deposit an
electrode 60 of the liquid lens on the electrode deposition part 33.

That is, the sheet mask 50 covers the peripheral edge of the liquid lens instrument
30 excluding the electrode deposition part 33, on which the electrode of the liquid lens
will be deposited, among the upper surface of the liquid lens instrument 30 outside the
lens part 31. Accordingly, when an electrode material is deposited on the liquid lens
instrument 30 via various deposition processes, the material can be deposited only on
the electrode deposition part 33, thereby forming the electrode 60 of the liquid lens.

In order to allow the sheet mask 50 to cover the liquid lens instrument 30 such that
the sheet mask 50 masks only a portion of the liquid lens instrument 30 excluding the
lens part 31 and the electrode deposition part 33 of the liquid lens instrument 30, it is
necessary for the sheet mask 50 to have a hole formed therein, which allows the lens
mask 40 to be positioned therein. In addition, the sheet mask 50 is preferably formed
of a plastic material or a metallic material which does not react with the magnet 20
secured to the lower surface of the jig 10.

With the sheet mask 50 covering the liquid lens instrument 30, the electrode
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material is deposited on the liquid lens instrument 30. Deposition of the electrode 60
may be performed by sputtering, thermal vacuum deposition, or electronic beam
deposition.

The apparatus for depositing the electrode of the liquid lens having the structure,
operation and embodiments as described above can be applied to various deposition
processes without being limited to the embodiment in which the electrode of the liquid
lens is deposited. That is, when forming a predetermined pattern by a masking process,
the pattern can be formed by the apparatus employing the magnet and the metallic
mask having the predetermined shape.

It should be understood that the embodiments and the accompanying drawings have
been described for illustrative purposes and the present invention is limited only by the
following claims. Further, those skilled in the art will appreciate that various modi-
fications, additions and substitutions are allowed without departing from the scope and

spirit of the invention as set forth in the accompanying claims.
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Claims

An apparatus for depositing an electrode of a liquid lens, comprising:

a jig of a predetermined shape having an upper surface on which a liquid lens
instrument is mounted, and a lower surface to which a magnet is secured;

a metallic lens mask attached to the magnet while masking a lens part formed at
a center of the liquid lens instrument; and

a sheet mask to cover a surface of the liquid lens instrument outside the lens part
thereof such that the electrode of the liquid lens is prevented from being
deposited on a peripheral edge of the liquid lens instrument excluding an
electrode deposition part of the liquid lens instrument to be deposited with the
electrode of the liquid lens.

The apparatus as set forth in claim 1, wherein the upper surface of the jig has a
liquid lens receiving groove to mount the liquid lens instrument.

The apparatus as set forth in claim 2, wherein the lower surface of the jig has a
magnet receiving groove to secure the magnet.

The apparatus as set forth in claim 3, wherein the jig is formed of a plastic
material or a metallic material not reacting with the magnet.

The apparatus as set forth in claim 1, wherein the lens mask has a frustoconical
shape or a flare shape such that a bottom surface of the lens mask having a
greater diameter is brought into contact with the lens part.

The apparatus as set forth in claim 5, wherein the bottom surface of the lens
mask has a concave shape to allow only a ring-shaped peripheral edge of the
bottom surface to be brought into contact with the lens part.

The apparatus as set forth in claim 6, wherein the ring-shaped peripheral edge of
the lens mask contacting the lens part has a curved surface of a predetermined
curvature or a flat surface.

The apparatus as set forth in claim 6, wherein the lens mask is subjected to
surface treatment with a coat of polymeric compounds or plastic materials.

The apparatus as set forth in claim 8, wherein the coat is one of parylene,
polyethylene, polypropylene, poly vinyl chloride (PVC), acrylonitrile butadiene
styrene (ABS), acryl, poly carbonate (PC), polyurethane (PU), protactinium
(PA), and Teflon.

The apparatus as set forth in claim 1, wherein the sheet mask is formed of a
plastic material or a metallic material not reacting with the magnet.

The apparatus as set forth in claim 1,wherein the electrode of the liquid lens is
deposited by sputtering, thermal vacuum deposition, or electronic beam

deposition.
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