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Description
Title of Invention: CAMERA MODULE AND METHOD FOR

AUTO FOCUSING THE SAME
Technical Field

The teachings in accordance with exemplary and non-limiting embodiments of this
disclosure relate generally to a camera module and a method for auto focusing the

camera module.

Background Art

Recently, mobile phones and tablet PCs embedded with super small-sized compact
camera modules are being developed. A conventional digital camera module mounted
on the mobile phones has suffered from disadvantages in that a gap between an image
sensor converting an outside light to a digital image or a digital video and a lens cannot
be adjusted. However, a lens driving device such as a VCM (Voice Coil Motor)
configured to adjust a gap between an image sensor and a lens has been recently
developed to enable a camera module to obtain a further improved digital image and a

digital video.

In general, a VCM mounted on a camera module is configured such that a mover
mounted with a lens therein moves upward from a base to adjust a gap between the
lens and an image sensor arranged at a rear surface of the base. The conventional VCM
is configured such that an elastic member presses the mover to contact the base in a
case no driving signal is applied. That is, the conventional VCM is configured such
that, under a state where the elastic member presses the mover, an electromagnetic
force for driving the mover must be greater than elasticity of the elastic member and

self-weight of the mover in order to allow the mover to be distanced from the base.

Furthermore, the mover of the conventional VCM has a displacement of ap-
proximately 30um to S0um depending on posture of the VCM. Thus, the mover in the
conventional VCM suffers from disadvantages in that it has a displacement depending
on the posture of the VCM, includes a non-moving section where the mover is not
driven even if a driving signal is applied, and the mover is driven by an auto focus

algorithm not reflected therewith to thereby take too much time for auto focusing.

Disclosure of Invention

Technical Problem
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Accordingly, it is an object of the present disclosure to provide a camera module
configured to reduce a consumed current of the camera module, to increase resolution
of camera module and to simplify an algorithm driving an actuator, and a method for

auto focusing the camera module.

Solution to Problem

In order to accomplish the above object, in one general aspect of the present
disclosure, there is provided a camera module, the camera module comprising:

an actuator moving a mover including at least one lens receiving an optical image of
an object; and

an actuator driving unit controlling the actuator to drive the mover to a forward
direction or to a reverse direction, wherein a separate direction bit is to drive a first
search section and a second search section, in a case a search section driving the mover
to the forward direction is defined as the first search section, and a search section

driving the mover to the reverse direction is defined as the second search section.

Preferably, but not necessarily, a bit allocated to drive the first search section may be
LSB (Least Significant Bit) ~ 0, and a bit allocated to drive the second search section
may be 0 ~ LSB.

Preferably, but not necessarily, a bit allocated to drive the first search section may be
0 ~ MSB (Most Significant Bit), and a bit allocated to drive the second search section
may be -L.SB ~ 0.

Preferably, but not necessarily, the first search section and the second search section

may be symmetrical or asymmetrical.

Preferably, but not necessarily, the camera module may further comprise: a posture
detection unit outputting a posture data by detecting a posture of the mover, and a
controller receiving the posture data outputted by the posture detection unit and

outputting a control signal to the actuator driving unit.

Preferably, but not necessarily, the posture of the mover may be one of an 'UP'

posture of the lens, a 'SIDE' posture of the lens and a ' DOWN' posture of the lens.

Preferably, but not necessarily, the actuator may include a mover including the lens
and formed with a first driving unit, a stator formed with a second driving unit for

driving the mover using an electromagnetic interaction with the first driving unit, a
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bottom stopper fixed at the stator to stop the mover, and an upper stopper stopping the

mover.

Preferably, but not necessarily, the actuator may further include an elastic member
fixed at one side to the mover, and fixed at the other side opposite to the one side to the
stator, to elastically support the mover.

In another general aspect of the present disclosure, there is provided a camera
module, the camera module comprising:

an actuator moving a mover including at least one lens receiving an optical image of
an object; and

an actuator driving unit controlling the actuator to drive the mover to a forward
direction or to a reverse direction, wherein a driving scope of the mover includes a first
search section and a second search section, in a case a search section driving the mover
to the forward direction is defined as the first search section, and a search section

driving the mover to the reverse direction is defined as the second search section.

Preferably, but not necessarily, one half may be allocated to drive the first search

section and the other half may be allocated to drive the second search section.

Preferably, but not necessarily, the first search section and the second search section

may be symmetrical.

Preferably, but not necessarily, the first search section and the second search section

may be asymmetrical.

Preferably, but not necessarily, an LSB (Least Significant Bit) allocated between the

first and second search sections may be within a 300~500 LSB scope.

Preferably, but not necessarily, an LSB (Least Significant Bit) allocated between the

first and second search sections may be within a 500~1000 LSB scope.

In still another general aspect of the present disclosure, there is provided a method
for auto focusing a camera module, the method comprising:

moving a mover including a lens to an infinity or to a macro;

searching a best focusing point by starting movement of the mover in the infinity or
in the macro; and

performing a focusing using the searched best focusing point.
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[46] Preferably, but not necessarily, the focusing may be performed to a forward direction
using a separate direction bit.

[47]

[48] In still another general aspect of the present disclosure, there is provided a method
for auto focusing a camera module, the method comprising:

[49] performing a first search by moving a mover including a lens;

[50] determining whether an increase of focusing value is an infinity direction or a macro
direction using the first search;

[51] moving the mover to the infinity to search a best focusing point, if it is determined
that the focusing value increases to the infinity direction; and

[52] performing the focusing to the searched best focusing point.

[53]

[54] Preferably, but not necessarily, the method may further include searching the best
focusing point by moving the mover to the macro, in a case the focusing value
increases to the macro direction in the step of determining whether an increase of
focusing value is the infinity direction or the macro direction using the first search.

[55]

[56] Preferably, but not necessarily, the method may further include reducing a me-
chanical impact sound by lengthening a time of moving the mover to the infinity
direction or the macro direction in an initial step over that of other steps.

[57]

[58] Preferably, but not necessarily, the method may further include reducing a me-
chanical impact sound by dividing a step size of initially moving the mover to the
infinity direction or the macro direction to several stages.

[59]

Advantageous Effects of Invention

[60] In an advantageous effect, an algorithm driving an actuator can be simplified by des-
ignating a current value for each address and by allocating a search section in which a
mover can be driven to a forward direction and a reverse direction in a -1023~1023 bit
scope using a forward direction bit and a reverse direction bit.

[61]

[62] In another advantageous effect, resolution can be increased by driving the mover to
both directions.

[63]

[64] In still further advantageous effect, a consumed current can be reduced and a camera

module can be optimally driven by detecting a posture of a VCM or a lens and by con-

trolling the VCM using the posture data.
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a current to a reverse direction even if there is a change in a spring due to a mover
being drivable to both directions.

In still further advantageous effect, an algorithm driving an actuator can be simplified
by designating a current value for each address and by allocating a search section in
which a mover can be driven to a forward direction and a reverse direction using a

forward direction bit and a reverse direction bit.

Brief Description of Drawings

FIG. 1 is a schematic block diagram illustrating a configuration of a camera module
according to an exemplary embodiment of the present disclosure.

FIG.2 is a schematic cross-sectional view illustrating a lens of a camera module
being positioned at an upper surface direction according to an exemplary embodiment
of the present disclosure.

FIG.3 is a schematic cross-sectional view illustrating a lens of a camera module
being positioned at a lateral surface direction according to an exemplary embodiment
of the present disclosure.

FIG.4 is a schematic cross-sectional view illustrating a lens of a camera module
being positioned at a bottom surface direction according to an exemplary embodiment
of the present disclosure.

FIG.5 is a graph illustrating a current-distance characteristic of a camera module
according to an exemplary embodiment of the present disclosure.

FIG.6 is a flowchart for illustrating a method for auto focusing a camera module
according to an exemplary embodiment of the present disclosure.

FIG.7 is a schematic block diagram illustrating a configuration of a camera module
according to an exemplary embodiment of the present disclosure.

FIG.8 is a graph illustrating a current-distance characteristic of a camera module
according to an exemplary embodiment of the present disclosure.

FIG.9 is a flowchart for illustrating a method for auto focusing a camera module

according to an exemplary embodiment of the present disclosure.

Best Mode for Carrying out the Invention

The disclosed exemplary embodiments and advantages thereof are best understood
by referring to the accompanying drawings. Like numbers refer to like elements
throughout. In the figures, certain layers, sizes, shapes, components or features may be

exaggerated for clarity and convenience.
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claims should not be limited to the literal or commonly employed sense, but should be
construed or may be different in accordance with the intention of a user or an operator
and customary usages. Therefore, the definition of the specific terms or words should

be based on the contents across the specification.

FIG. 1 is a schematic block diagram illustrating a configuration of a camera module

according to an exemplary embodiment of the present disclosure.

The camera module according to an exemplary embodiment of the present disclosure
is configured such that a mover including at least one lens is driven to both directions
(forward direction or reverse direction), and an LSB (Least Significant Bit) allocated to
drive to both directions may be -1023~1023.

That is, the camera module includes an actuator (200) moving a mover including at
least one lens receiving an optical image of an object, and an actuator driving unit
(210) controlling the actuator (200) to drive the mover to both directions. The actuator
driving unit (210) controls the actuator (200) to drive the mover to a forward direction

or to a reverse direction.

Furthermore, in a case a search section driving the mover to a reverse direction is
defined as a first search section, and a search section driving the mover to the forward
direction is defined as the second search section, a bit allocated to drive the first search
section may be -L.SB~0, a bit allocated to drive the second search section may be
0~MSB (Most Significant Bit), a bit allocated to drive the first search section may be
0~MSB, or a bit allocated to drive the second search section may be -L.SB~0.

By way of example, an LSB allocated to drive to the first and second search sections
may be -1023~1023. At this time, the LSB to drive the first search section may be -
1023~0, or an LSB to drive the second search section may be 0~1023. Furthermore,
the first search section and the second search section may be symmetrical or asym-

metrical.

Thus, the camera module according to an exemplary embodiment of the present
disclosure can increase a resolving power of the camera module, because a direction
bit can be added to a forward direction and a reverse direction to drive a mover to the

forward direction and the reverse direction at -1023~1023 LSB, and a one-fold
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resolution can be possessed with a same number of bits over a case where no direction

bit is available.

Meanwhile, the camera module according to an exemplary embodiment of the
present disclosure may further include a posture detection unit (230) outputting a
posture data by detecting a posture of the mover, and a controller (220) receiving the
posture data outputted by the posture detection unit (230) and outputting a control

signal to the actuator driving unit (210).

That is, the posture detection unit (230) detects a posture of the mover and outputs a
posture data, while the controller (220) receives the posture data from the posture
detection unit (230) and outputs a control signal corresponding to the posture of the
mover to the actuator driving unit (210), and the actuator driving unit (210) appro-

priately drives the actuator (200) in response to the posture of the mover.

At this time, the posture of the mover may be one of an UP posture of the lens, a
SIDE posture of the lens and a DOWN posture of the lens, as will be described later.
Although the posture detection unit (230) may sense more than the three kinds of
postures, description will be made on sensing of the three postures of UP, SIDE and
DOWN postures for convenience sake in the exemplary embodiment of the present

disclosure.

The actuator (200) may be one of a VCM (Voice Coil Motor) actuator, an actuator
driven by piezoelectric power, and a MEMS (Micro Electro Mechanical System)
actuator driven by electrostatic capacity method. By way of example, the VCM
performs an auto focusing of the camera module by driving the mover in response to
an electromagnetic force. Furthermore, the posture detection unit (230) may include a

gyro sensor configured to detect a gravitational direction.

FIG.2 is a schematic cross-sectional view illustrating a lens of a camera module
being positioned at an upper surface direction according to an exemplary embodiment
of the present disclosure, FIG.3 is a schematic cross-sectional view illustrating a lens
of a camera module being positioned at a lateral surface direction according to an
exemplary embodiment of the present disclosure, and FIG.4 is a schematic cross-
sectional view illustrating a lens of a camera module being positioned at a bottom

surface direction according to an exemplary embodiment of the present disclosure.

As described above, FIG.2 illustrates an UP POSTURE where a lens of a camera
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module is positioned at an up direction, and the UP POSTURE may be defined that an
optical axis of a lens (135) of a mover (130) of a VCM is formed perpendicular to a

ground, and a base (110) is arranged opposite to the ground.

FIG.3 illustrates an SIDE POSTURE where a lens of a camera module is positioned
at a lateral direction, and the SIDE POSTURE may be defined that an optical axis of
the lens (135) of the mover (130) of the VCM is formed parallel with the ground, and
the base (110) is arranged perpendicular to the ground. FIG.4 illustrates a DOWN
POSTURE where a lens of a camera module is positioned at a down direction, and the
DOWN POSTURE may be defined that an optical axis of the lens (135) of the mover
(130) of the VCM is formed perpendicular to the ground, and a cover (150) is arranged

opposite to the ground.

At this time, a VCM (100) is used for the actuator in FIGS. 2, 3 and 4, where the
mover (130), a stator (120), the base (110), an elastic member (140) and the cover
(150) may be parts of the VCM (100).

Now, referring to FIG.2, the VCM (100) performs the auto focusing function by
driving the mover (130) to a forward direction or to a reverse direction. By way of
example, the mover (130) mounted on the VCM (100) is driven to a forward direction
ascending to the cover (150), or to a reverse direction descending to the base (110),
and the auto focusing operation is performed between the lens (135) and an image
sensor (500) in the midst of the ascending or descending operation process. That is, the

mover (130) is spaced apart from the cover (150) and the base (110).

Furthermore, the base (110) takes a shape of a plate centrally formed with an opening
to pass light, and the base (110) serves to function as a bottom stopper of the mover
(130). The image sensor (500) may be arranged at a rear surface or a rear side of the
base (110). The image sensor (500) converts the light focused through the lens of the

mover (130) to a digital image or a video.

The stator (120 is fixed on the base (110). A first driving unit (138) may be a magnet,
and a second driving unit (125) may be a wound coil. Alternatively, the first driving
unit (138) may be a wound coil and the second driving unit (125) may be a magnet.
The stator (120) may be formed therein with a reception space in which the mover
(130) may be positioned. The elastic member (140) is fixed at one side to the mover
(130), and fixed at the other side opposite to the one side to the stator (120), whereby
the elastic member (140) can elastically support the mover (130).
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may include a first elastic member (143) formed at a peripheral bottom end of the
mover (130), and a second elastic member (146) formed at peripheral upper end of the
mover (130). The cover (150) is fixed to the base (110), and the cover (150) wraps the
stator (120) and the mover (130). The cover (150) also serves to function as an upper

stopper stopping the mover (130).

Thus, the exemplary embodiment of the present disclosure can advantageously solve
a defocusing problem by applying a current to an opposite direction even if there is

change in a spring because the mover can drive to a bi-direction.

FIG.5 is a graph illustrating a current-distance characteristic of a camera module

according to an exemplary embodiment of the present disclosure.

As noted above, the camera module according to an exemplary embodiment of the
present disclosure can increase a resolving power of the camera module, because the
mover can be driven to bi-direction (forward direction or reverse direction), where an
LSB for bi-directional driving is allocated to -1023~1023.

That is, the camera module is configured such that an LSB is 0~-1023 that is
allocated to drive the first search section where the mover is driven to a reverse
direction (-) including a lens, and an LSB is 0~1023 that is allocated to drive the
second search section where the mover is driven to a forward direction (+), where the
number of bits allocated to a reverse direction may increase or decrease depending on a
current value or a reverse stroke. Furthermore, in a case the LSB is O, a current value
may be OmA, and in a case the LSB is -1023, a current value may be -50mA, and in a
case the LSB is 1023, a current value may be +50mA.

FIG.6 is a flowchart for illustrating a method for auto focusing a camera module

according to an exemplary embodiment of the present disclosure.

Referring to FIG.6, the method for auto focusing a camera module according to a
first exemplary embodiment of the present disclosure is moving a mover including a
lens to infinity or macro (S100). Next, the mover movement is started at the infinity or
the macro to search for a best focusing point (S110). At this time, in a case the mover
is moved to the macro in S100, the mover is moved to the macro from the infinity to

search for the best focusing point, and in a case the mover is moved to the macro, the
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mover is moved to the macro from the infinity to search for the best focusing point.

Furthermore, the search for the best focusing point may be implemented by
providing an inclination, whereby a mechanical impact sound of the camera module
can be reduced. Because the LSB bit allocated to a step searching for the best focusing
point

is -1023~1023, an LSB allocated to the infinity is -1023, and an LSB allocated to the
macro is 1023. Successively, the focusing is implemented to the searched best focusing

point.

Furthermore, a method for auto focusing a camera module according to another
exemplary embodiment of the present disclosure may include performing a first search
by moving the mover including a lens, determining, by the first search, whether an
increase in focusing value is an infinity direction, or a macro direction, moving the
mover to the infinity to search a best focusing point in a case the focusing value
increases to the infinity direction, and performing the focusing to the searched best

focusing point.

Furthermore, in the step of determining, by the first search, whether an increase in
focusing value is an infinity direction, or a macro direction, and in a case the focusing
value increases to the macro direction, the mover may be moved to perform a step of

searching for the best focusing point.

Furthermore, the method may include reducing a mechanical impact sound by
lengthening a time of moving the mover to the infinity direction or the macro direction
in an initial step over that of other steps. Still furthermore, the method may further
include reducing a mechanical impact sound by dividing a step size of initially moving

the mover to the infinity direction or the macro direction to several stages.

FIG.7 is a schematic block diagram illustrating a configuration of a camera module

according to an exemplary embodiment of the present disclosure.

The camera module according to an exemplary embodiment of the present disclosure
includes an actuator (1200) moving a mover including at least one lens receiving an
optical image of an object, and an actuator driving unit (1210) controlling the actuator
(1200) to drive the mover to a forward direction or to a reverse direction, where the
actuator driving unit (1210) controls the actuator (1200) to drive the mover to the

forward direction or to the reverse direction.
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In addition, a driving scope of the mover by the actuator driving unit (1210) includes
a first search section and a second search section, in a case a search section driving the
mover to the forward direction is defined as the first search section, and a search
section driving the mover to the reverse direction is defined as the second search

section.

At this time, one half may be allocated to drive the first search section and the other
half may be allocated to drive the second search section. By way of example, an LSB
allocated to drive the first search section and the second search section may be 0 ~
1023. At this time, an LSB allocated to drive the first search section may be 0 ~ 513,
and an LSB allocated to drive the second search section is 513 ~ 1023. Furthermore,
the first search section and the second search section are symmetrical or asymmetrical.
In addition, an LSB allocated between the first and second search sections may be
within a 300~500 LSB scope, and an LSB allocated between the first and second
search sections may be within a 500~1000 LSB scope.

Hence, the camera module according to an exemplary embodiment of the present
disclosure is advantageous in that an algorithm driving an actuator can be simplified
even if there is no information whether to move an actuator to a forward direction or a
reverse direction, by adding a direction bit to the forward direction and the reverse
direction, and by designating a current value for each address and by allocating a
search section in which a mover can be driven to the forward direction and the reverse
direction in a 0~1023 LSB.

Referring to FIG.7 again, a camera module according to an exemplary embodiment
of the present disclosure may further include a posture detection unit (1230) outputting
a posture data by detecting a posture of the mover, and a controller (1220) receiving
the posture data outputted by the posture detection unit (1230) and outputting a control
signal to the actuator driving unit (1210).

That is, the posture detection unit (1230) outputs the posture data by detecting a
posture of the mover, the controller (1220) receives the posture data outputted by the
posture detection unit (1230) and outputs a control signal corresponding to the posture
of the mover to the actuator driving unit (1210), and the actuator driving unit (1210)
appropriately drives the actuator (1200) in response to the posture of the mover. At this
time, the posture of the mover may be one of an 'UP' posture of the lens, a 'SIDE'

posture of the lens and a ' DOWN' posture of the lens, as described later.
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postures, description will be made on sensing by the posture detection unit (1230) of
the three postures of UP, SIDE and DOWN postures for convenience sake in the

exemplary embodiment of the present disclosure.

The actuator (1200) may be one of a VCM (Voice Coil Motor) actuator, an actuator
driven by piezoelectric power, and a MEMS (Micro Electro Mechanical System)
actuator driven by electrostatic capacity method. By way of example, the VCM
performs an auto focusing of the camera module by driving the mover in response to
an electromagnetic force. Furthermore, the posture detection unit (1230) may include a

gyro sensor configured to detect a gravitational direction.

FIG.8 is a graph illustrating a current-distance characteristic of a camera module

according to an exemplary embodiment of the present disclosure.

The camera module according to an exemplary embodiment of the present disclosure
is configured such that an LSB bit is 0~513 that is allocated to drive the first search
section where the mover is driven to a reverse direction (-) including a lens, and an
LSB bit is 513~1023 that is allocated to drive the second search section where the
mover is driven to a forward direction (+), where the number of bits allocated to a
reverse direction may increase or decrease depending on a current value or a reverse

stroke.

Furthermore, in a case the LSB is 0, a current value may be -50mA, and in a case the
LSB is 513, a current value may be OmA, and in a case the LSB is 1023, a current
value may be +50mA.

FIG.9 is a flowchart for illustrating a method for auto focusing a camera module

according to an exemplary embodiment of the present disclosure.

Referring to FIG.9, the method for auto focusing a camera module includes
performing a first search by moving a mover including a lens (S200). Successively, a
determination is made as to whether an increase of focusing value is an infinity
direction or a macro direction using the first search (S210). The mover is then moved
to the infinity to search a best focusing point, if it is determined that the focusing value
increases to the infinity direction (S220), where, in a case the focusing value increases
to the macro direction in the step (S210) of determining whether an increase of

focusing value is the infinity direction or the macro direction using the first search, the
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[166]
[167]
[168]

[169]
[170]

[171]

[172]

best focusing point is searched by moving the mover to the macro (S230).

Thereafter, the focusing is performed to the searched best focusing point, where

the method may include reducing a mechanical impact sound by lengthening a time
of moving the mover to the infinity direction or the macro direction in an initial step
over that of other steps, and may further include reducing a mechanical impact sound
by dividing a step size of initially moving the mover to the infinity direction or the

macro direction to several stages.

The previous description of the present disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of
the disclosure. Thus, the disclosure is not intended to limit the examples described
herein, but is to be accorded the widest scope consistent with the principles and novel

features disclosed herein.

Industrial Applicability
The exemplary embodiments of the present disclosure has an industrial applicability
in that an algorithm driving an actuator can be simplified, resolution can be increased,

a consumed current can be reduced and a defocusing problem can be solved.
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Claims

A camera module, the camera module comprising:

an actuator moving a mover including at least one lens receiving an
optical image of an object; and

an actuator driving unit controlling the actuator to drive the mover to a
forward direction or to a reverse direction, wherein a separate direction
bit is to drive a first search section and a second search section, in a
case a search section driving the mover to the forward direction is
defined as the first search section, and a search section driving the
mover to the reverse direction is defined as the second search section.
The camera module of claim 1, wherein a bit allocated to drive the first
search section is LSB (Least Significant Bit) ~ 0, and a bit allocated to
drive the second search section is 0 ~ MSB (Most Significant Bit).

The camera module of claim 1, wherein the camera module of claim 1,
wherein a bit allocated to drive the first search section is O ~ MSB, and
a bit allocated to drive the second search section is -LSB ~ 0.

The camera module of claim 1, wherein the first search section and the
second search section are symmetrical or asymmetrical.

The camera module of claim 1, further comprising: a posture detection
unit outputting a posture data by detecting a posture of the mover, and a
controller receiving the posture data outputted by the posture detection
unit and outputting a control signal to the actuator driving unit.

The camera module of claim 5, wherein the posture of the mover is one
of an 'UP' posture of the lens, a 'SIDE' posture of the lens and a
'DOWN' posture of the lens.

The camera module of claim 6, wherein the actuator includes a mover
including the lens and formed with a first driving unit, a stator formed
with a second driving unit for driving the mover using an electro-
magnetic interaction with the first driving unit, a bottom stopper fixed
at the stator to stop the mover, and an upper stopper stopping the
mover.

The camera module of claim 7, wherein the actuator further includes an
elastic member fixed at one side to the mover, and fixed at the other
side opposite to the one side to the stator, to elastically support the
mover.

A camera module, the camera module comprising:

an actuator moving a mover including at least one lens receiving an
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optical image of an object; and

an actuator driving unit controlling the actuator to drive the mover to a
forward direction or to a reverse direction, wherein a driving scope of
the mover includes a first search section and a second search section, in
a case a search section driving the mover to the forward direction is
defined as the first search section, and a search section driving the
mover to the reverse direction is defined as the second search section.
The camera module of claim 9, wherein one half is allocated to drive
the first search section and the other half is allocated to drive the
second search section.

The camera module of claim 9, wherein the first search section and the
second search section are symmetrical.

The camera module of claim 1, wherein the first search section and the
second search section are asymmetrical.

The camera module of claim 9, wherein an LSB (Least Significant Bit)
allocated between the first and second search sections is within a
300~500 LSB scope.

The camera module of claim 9, wherein an LSB allocated between the
first and second search sections is within a 500~1000 LSB scope.

A method for auto focusing a camera module, the method comprising:
moving a mover including a lens to an infinity or to a macro;
searching a best focusing point by starting movement of the mover in
the infinity or in the macro; and

performing a focusing using the searched best focusing point.

The method of claim 15, wherein the focusing is performed to a
forward direction using a separate direction bit.

A method for auto focusing a camera module, the method comprising:
performing a first search by moving a mover including a lens;
determining whether an increase of focusing value is an infinity
direction or a macro direction using the first search;

moving the mover to the infinity to search a best focusing point, if it is
determined that the focusing value increases to the infinity direction;
and

performing the focusing to the searched best focusing point.

The method of claim 17, further comprising searching the best focusing
point by moving the mover to the macro, in a case the focusing value
increases to the macro direction in the step of determining whether an

increase of focusing value is the infinity direction or the macro
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direction using the first search.

The method of claim 17, further comprising reducing a mechanical
impact sound by lengthening a time of moving the mover to the infinity
direction or the macro direction in an initial step over that of other
steps.

The method of claim 17, further comprising reducing a mechanical
impact sound by dividing a step size of initially moving the mover to

the infinity direction or the macro direction to several stages.
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