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Description

Title of Invention: MICRO ELECTRO MECHANICAL SYSTEMS
DEVICE AND APPARATUS FOR COMPENSATING TREMBLE

[1]

[2]

3]

[4]

(9]

Technical Field
he embodiment relates to amicro electro mechanical systems (MEMS) device and an
apparatus for compensating for atremble.

Background Art

A CCD (Charge Coupled Device) sensor and aCMOS (Complementary Metal Oxide
Semiconductor) sensor are kinds of 2-D (dimensional) sensors to photograph dynamic
images and still images and serve as essential elements of an electronic camera.
Specifically, although the CCD sensor represents the picture quality better than that of
the CMOS sensor, the market share of the CMOS image sensor has been increased due
to defects of the CCD sensor, such as power consumption and acomplex structure.
Recently, the picture quality of the CMOS sensor has been improved. With the de-
velopment of the image sensors, adigital camera has been extensively used and a
camera device has been installed in aportable terminal such as acellular phone.

In a camera that photographs still images and dynamic images using the image
sensor, unstable trembling pictures are frequently resulted due to the trembling caused
by external factors, such as hand-trembling or vibration of avehicle. In order to solve
the problem of the unstable images, an apparatus for compensating for amotion has
been proposed. Such amotion compensating apparatus is divided into a motion
detecting member and amotion correcting member. The motion detecting member
utilizes amethod of predicting amotion of an apparatus using agyro sensor and a
method of detecting a moving portion of images every frame through an image signa
processing. Further, incident light is arbitrarily refracted by using arefractive lens
(active prism) or an input position of an image sensor is controlled based on detected
motion information, thereby solving the problem of the unstable images and obtaining
fine images.

A technology for driving alens using avoice coil motor in order to solve the problem
of an unstable image caused by the movement of the camerais disclosed in U.S. Patent
No. 5,398,132 (issued on March 14, 1995). An apparatus for stabilizing images
disclosed in the above patent includes apitch coil and apitch yoke, which are installed
at one side of acorrection lens to drive the correction lens in the first direction, and a
yaw coil and ayaw yoke, which are installed at the other side to drive the correction
lens in the second direction perpendicular to the first direction. That is, animage is
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stabilized by driving the correction lens according to the camera motion in such a

manner that an optical axis can return to its original position.
However, in recent years, although a camera device isinstalled in portable terminals,

such as lap-top computers or mobile phones, to expand the function of the portable
terminals, an apparatus for compensating for trembling images caused by users hand-
trembling may become an obstacle in terms of the small-size and lightweight of the
portable terminal.

Disclosur e of Invention

Technical Problem

The embodiment provides aMEMS device and an apparatus for compensating for a
tremble, capable of effectively compensating for a shake and atremble while
improving the reliability and durability.

Solution to Problem

According to the embodiment, aMEMS device includes a substrate; adriven
member moving relative to the substrate; an elastic member connected to the driven
member and the substrate; a driving member fixed to the substrate for driving the
driven member; and adynamic stopper fixed to the substrate and latched to the driven
member.

According to the embodiment, an apparatus for compensating for atremble includes
afixed substrate; adriven member moving relative to the fixed substrate; an optical
device included in the driven member; an optical device included in the driven
member; adriving member fixed to the fixed substrate for driving the driven member;
and a dynamic stopper fixed to the fixed substrate and latched to the driven member.

Advantageous Effects of Invention

The MEMS device according to the embodiment includes the dynamic stopper
latched to the driven member. Specifically, the dynamic stopper may be operated
according to whether the driven member is driven by the driving member.

Specifically, when the driven member is driven, the dynamic stopper is unlatched
from the driven member, so that the driven member may move relative to the substrate.
Further, when the driven member is not driven, the driven member may not move
relative to the fixed substrate. At this time, the dynamic stopper may be latched to the
driven member and firmly fixed to the fixed substrate by the dynamic stopper.

Since the driving member properly moves the driven member, atremble of acamera
including the MEM S device according to the embodiment may be corrected. That is,
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the MEMS device according to the embodiment may compensate for ahand tremble.
[16] Further, when there isno need to drive the driven member, for example, when a

camera including the MEMS device according to the embodiment is not shaken, the
driven member must be fixed to a predetermined position. The MEMS device and the
apparatus for compensating for atremble according to the embodiment may fix the
driven member using the dynamic stopper aswell asthe elastic member.

[17] Therefore, the MEMS device and the apparatus for compensating for atremble
according to the embodiment may prevent the elastic member from being deformed
and can improve the reliability and durability. Further, since the elastic member may
bereinforced by the dynamic stopper, the elastic member does not need to have strong
elasticity. Therefore, the driven member may be driven by alow voltage.

[18]
Brief Description of Drawings

[19] FIG. lisan exploded perspective view illustrating an apparatus for compensating for
ahand tremble according to an embodiment;

[20] FIG. 2 isaplan view illustrating an apparatus for compensating for ahand tremble
according to an embodiment;

[21] FIG. 3isan enlarged perspective view of apart A shown in FIG. 2;

[22] FIG. 4 isasectional view taken along line B-B™ of FIG. 3;

[23] FIG. 5isasectional view taken along line C-C" of FIG. 3;

[24] FIG. 6isan enlarged perspective view of apart D shown in FIG. 2; and

[25] FIG. 7 isasectional view taken aong line E-E of FIG. 6.

[26]
Best Mode for Carrying out the Invention

[27] In the description of the embodiments, it will be understood that when apanel, a
sheet, amember, aguide or aunit isreferred to asbeing "on" or "under" another panel,
another sheet, another member, another guide or another unit, it can be "directly” or "in-
directly" over the other panel, sheet, member, guide or unit, or one or more intervening
layers may also be present. Such aposition of the elements has been described with
reference to the drawings. The thickness and size of each element shown in the
drawings may be exaggerated for the purpose of convenience or clarity. In addition,
the size of elements does not utterly reflect an actual size.

[28] FIG. lisan exploded perspective view illustrating an apparatus for compensating for

atremble according to an embodiment. FIG. 2 isaplan view illustrating an apparatus

for compensating for atremble according to an embodiment. FIG. 3isan enlarged per-
spective view illustrating apart A of FIG. 2. FIG. 4isasectiona view taken along line
B-B" of FIG. 3. FIG. 5isasectional view taken along line C-C" of FIG. 3. FIG. 6isan
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enlarged perspective view illustrating apart D of FIG. 2. FIG. 7 is a sectiona view
taken along line E-E of FIG. 6.

Referring to FIGS. 1to 7, an apparatus for compensating for ahand tremble includes
afixed substrate 100, adriving member 200, adynamic stopper 300, a stopper driving
member 400, adriven member 500, an elastic member 600, afixing member 700, and
an optical device 800.

The fixed substrate 100 supports the driving member 200, the dynamic stopper 300,
the stopper driving member 400, the driven member 500, the elastic member 600, and
the fixing member 700. Further, the driving member 200, the stopper driving member
400, and the fixing member 700 are fixed to the fixed substrate 100.

The fixed substrate 100 has aplate shape. A hollow 110 may be formed in the fixed
substrate 100. Light may transmit through the hollow 110.

The fixed substrate 100 may be an insulator. The fixed substrate 100 may be asilicon
substrate, aglass substrate, or apolymer substrate.

The driving member 200 is disposed on the fixed substrate 100. The driving member
200 may be fixed to the fixed substrate 100. In detail, the driving member 200 may be
fixed on an upper surface of the fixed substrate 100. The driving member 200 may
surround the periphery of the driven member 500.

The driving member 200 drives the driven member 500. The driving member 200
may drive the driven member 500 in two axis directions. For example, the driving
member 200 may drive the driven member 500 in X and Y axis directions which are
perpendicular to each other.

The driving member 200 includes the first driving electrode 210, the second driving
electrode 220, the third driving electrode 230, and the fourth driving electrode 240.

The first driving electrode 210, the second driving electrode 220, the third driving
electrode 230, and the fourth driving electrode 240 may be formed of a metal material.
The first driving electrode 210, the second driving electrode 220, the third driving
electrode 230, and the fourth driving electrode 240 may be coated with an insulation
layer 211.

Thus, the insulation layer 211 may prevent the first driving electrode 210, the second
driving electrode 220, the third driving electrode 230, and the fourth driving electrode
240 from being shorted by an externa electrode.

The first driving electrode 210 is disposed at one side of the driven member 500. The
first driving electrode 210 extends toward the driven member 500. The first driving
electrode 210 isfixed to the fixed substrate 100.

The first driving electrode 210 may have acomb shape. That is, the first driving
electrode 210 may include branch electrodes which extend in parallel with each other.
The first driving electrode 210 may extend in the X axis direction.
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[51]

The second driving electrode 220 is disposed at the other side of the driven member
500. The second driving electrode 220 extends toward the driven member 500. The
second driving electrode 220 isfixed to the fixed substrate 100.

The second driving electrode 220 may have a comb shape. That is, the second
driving electrode 220 may include branch electrodes which extend in parallel with each
other. The second driving electrode 220 may extend in the Y axis direction.

The third driving electrode 230 is disposed at the other side of the driven member
500. The third driving electrode 230 extends toward the driven member 500. The third
driving electrode 230 isfixed to the fixed substrate 100.

The third driving electrode 230 may have acomb shape. That is, the third driving
electrode 230 may include branch electrodes which extend in parallel with each other.
The third driving electrode 230 may extend in the X axis direction.

The driven member 500 is disposed between the first and third driving electrodes 210
and 230. The first and third driving electrodes 210 and 230 may drive the driven
member 500 in the X axis direction.

The fourth driving electrode 240 is disposed at the other side of the driven member
500. The fourth driving electrode 240 extends toward the driven member 500. The
fourth driving electrode 240 isfixed to the fixed substrate 100.

The fourth driving electrode 240 may have acomb shape. That is, the fourth driving
electrode 240 may include branch electrodes which extend in parallel with each other.
The fourth driving electrode 240 may extend in the Y axis direction.

The driven member 500 is disposed between the second and fourth driving electrodes
220 and 240. The second and fourth driving electrodes 220 and 240 may drive the
driven member 500 in the Y axis direction.

Thus, the driving member 200 may drive the driven member 500 in two axis di-
rections. Further, driving signals may be independently applied to the first driving
electrode 210, the second driving electrode 220, the third driving electrode 230 and the
fourth electrode 240, respectively.

Specifically, the first driving electrode 210, the second driving electrode 220, the
third driving electrode 230 and the fourth electrode 240 may drive the driven member
500 with electrostatic attractive force.

Asdepicted in FIGS. 3 and 4, the dynamic stopper 300 is fixed to the driving
member 200. The dynamic stopper 300 is spaced apart from the upper surface of the
fixed substrate 100. Thus, in a state that one end of the dynamic stopper 300 isfixed to
the fixing member 700, the opposite end of the dynamic stopper 300 may move with
respect to the fixed substrate 100. The dynamic stopper 300 isfixed through the fixing
member 700 to the fixed substrate 100.

Further, the dynamic stopper 300 is latched to the driven member 500. In more
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detail, the dynamic stopper 300 may be inserted into alatch groove 540 formed at the
driven member 500, such that the dynamic stopper 300 may be latched to the driven
member 500. That is, aportion of the dynamic stopper 300 may be inserted into the
latch groove 540, such that the dynamic stopper 300 may be latched to the driven
member 500.

The dynamic stopper 300 may be unlatched from the latch groove 540. That is, the
dynamic stopper 300 may selectively fix or release the driven member 500.

The dynamic stopper 300 includes an extension member 310 and alatch member
320.

The extension member 310 extends from the driving member 200. Further, the
extension member 310 may extend along a space between the driving member 200 and
the driven member 500.

The latch member 320 extends from the extension member 310 while being bent or
curved. A member or the entire portion of the latch member 320 may be inserted into
the latch groove 540.

The dynamic stopper 300 may be formed of ametal. The dynamic stopper 300 may
further include an insulation layer 311 surrounding the metal.

Although the four dynamic stoppers 300 are applied and depicted in the embodiment,
the embodiment is not limited thereto. That is, one dynamic stopper 300 may be
applied on a side surface of the driven member 500. In addition, at least five dynamic
stoppers 300 may be applied.

The stopper driving member 400 is adjacent to the dynamic stopper 300. The stopper
driving member 400 may be fixed to the fixed substrate 100. The stopper driving
member 400 may extend along the extension member 310 together with the extension
member 310.

The stopper driving member 400 isinterposed between the dynamic stopper 300 and
the driving member 200. The stopper driving member 400 may be spaced amember
from the dynamic stopper 300 by a predetermined distance. The stopper driving
member 400 may drive the dynamic stopper 300 by electrostatic attractive or repulsive
force.

For example, the dynamic stopper 300 may be unlatched from the latch groove 540
by the stopper driving member 400 and attractive force applied thereto. Further, when
the attractive force applied to the stopper driving member 400 disappears, the latch
member 320 may beinserted into the latch groove 540 due to the electricity thereof.

Thus, the stopper driving member 400 may allow the dynamic stopper 300 to be
inserted into or unlatched from the driven member 500.

The driven member 500 is disposed on the fixed substrate 100. Further, the driven
member 500 is disposed in the driving member 200. The driven member 500 may be a
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movable substrate.

The driven member 500 is spaced amember from the fixed substrate 100. The driven
member 500 may be spaced amember from the fixed substrate 100 by a predetermined
distance. That is, the driven member 500 may float over the fixed substrate 100.

The driven member 500 isfixed to the fixed substrate 100 by the elastic member 600
and the fixing member 700. That is, the driven member 500 is provided in the fixed
substrate 100 such that the driven member 500 can move relative to the fixed substrate
100.

The driven member 500 includes abody 510 and aplurality of branch electrodes
530. A hollow 520 may be formed in the body 510 to alow light to transmit through
the hollow 520. The body 510 may have aplate shape. The latch groove 540 is formed
in the body 510. The latch groove 540 isformed on a side surface of the body 510.

The branch electrodes 530 extend outward from the body 510. In more detail, the
branch electrodes 530 extend from the body 510 to the driving member 200. The
branch electrodes 530 extend from a side surface of the body 510.

The branch electrodes 530 are inserted into the first driving electrode 210, the second
driving electrode 220, the third driving electrode 230, and the fourth driving electrode
240. That is, the branch electrodes 530 and the branch electrodes of the first to fourth
driving electrodes 240 may be alternately disposed with each other.

Asdepicted in FIGS. 6 and 7, the elastic member 600 is connected to the driven
member 500. The elastic member 600 is connected to the body 510. The elastic
member 600 is connected to the fixing member 700. The elastic member 600 may be
spaced amember from the fixed substrate 100. The elastic member 600 may be fixed
through the fixing member 700 to the fixed substrate 100.

A material having high elasticity may be used for the elastic member 600. A metal
such as aluminum, copper, tungsten, or silver may be used for the elastic member 600.
Further, polymer may be used for the elastic member 600.

The fixing member 700 is disposed on the fixed substrate 100. The elastic member
600 is connected to the fixing member 700. That is, the driven member 500 is
connected through the elastic member 600 and the fixing member 700 to the fixed
substrate 100.

The polymer and the metal may be used as amember of the fixing member 700.
Although four fixing members 700 are depicted in drawings, the embodiment is not
limited thereto. At least five fixing members 700 and elastic members 600 may be used
to allow the driven member 500 to be connected to the fixed substrate 100.

The optical device 800 is combined with the driven member 500. Thus, the optical
device 800 isdriven together with the driven member 500. The optical device 800 may
be a correction lens or an image sensor.
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The apparatus for compensating for atremble according to the embodiment may
compensate for an external tremble such as ahand tremble by driving the driven
member 500.

For example, when the optical device 800 isthe correction lens, the apparatus for
compensating for atremble according to the embodiment may be disposed at alens
closest to the subject in acamera module, or may be disposed between an image sensor
and alens.

At this time, when a camera is shaken, the apparatus for compensating for atremble
according to the embodiment may suitably drive the driven member 500 to compensate
for the tremble of the camera. Specifically, the apparatus for compensating for a
tremble according to the embodiment may sense the amount of trembling through an
angular velocity sensor or a Gyro sensor to suitably control the driven member 500.

Further, an image sensor may be disposed in the driven member 500 as the optical
device 800. At this time, alens assembly and afilter may be directly disposed on the
fixed substrate 100. Similarly, the apparatus for compensating for atremble according
to the embodiment may be applied to a camera, and may directly control the image
sensor according to atremble of the camera. Thus, the apparatus for compensating for
atremble according to the embodiment may compensate for atremble of acamera.

Asdescribed above, the apparatus for compensating for atremble according to the
embodiment includes the dynamic stopper 300 latched to the driven member 500.
Specifically, the dynamic stopper 300 may be operated according to whether the driven
member 500 is driven by the driving member 220.

Specifically, when the driven member 500 is driven, the dynamic stopper 300 is
unlatched from the driven member 500, so that the driven member 500 may move
relative to the fixed substrate 100. Further, the driven member 500 may not be driven
and may not move relative to the fixed substrate 100. At this time, the dynamic stopper
300 may be latched to the driven member 500 and be firmly fixed to the fixed substrate
100 by the dynamic stopper 300.

Since the driving member 200 properly moves the driven member 500, atremble of a
camera including the apparatus for compensating for atremble according to the em-
bodiment may be corrected. That is, the apparatus for compensating for atremble
according to the embodiment may compensate for ahand tremble.

Further, when there isno need to drive the driven member 500 for example, when a
camera including the apparatus for compensating for atremble according to the em-
bodiment is not shaken, the driven member 500 must be fixed to a predetermined
position. The apparatus for compensating for atremble according to the embodiment
may fix the driven member 500 using the dynamic stopper 300 as well as the elastic
member 600.
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Therefore, the apparatus for compensating for atremble according to the em-
bodiment may prevent the elastic member 600 from being deformed and can improve
the reliability and durability. Further, since the elastic member 600 may be reinforced
by the dynamic stopper 300, the elastic member 600 does not need to have strong
elasticity. Therefore, the driven member 500 may be driven by alow voltage.

Further, the dynamic stopper structure according to the embodiment may be applied
not only to the apparatus for compensating for atremble, but also to various MEMS
devices. That is, when the driven member isfixed by the elastic member and driven by
the driving member in various MEMS devices, the dynamic stopper may be applied for
fixing the driven member.

Any reference in this specification to one embodiment, an embodiment, example em-
bodiment, etc., means that a particular feature, structure, or characteristic described in
connection with the embodiment isincluded in at least one embodiment of the
invention. The appearances of such phrases in various places in the specification are
not necessarily all referring to the same embodiment. Further, when aparticular
feature, structure, or characteristic is described in connection with any embodiment, it
is submitted that it iswithin the purview of one skilled in the art to effect such feature,
structure, or characteristic in connection with other ones of the embodiments.

Although embodiments have been described with reference to anumber of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component members and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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Claims

A MEMS device comprising:

asubstrate;

adriven member moving relative to the substrate;

an elastic member connected to the driven member and the substrate;
adriving member fixed to the substrate for driving the driven member;
and

adynamic stopper fixed to the substrate and latched to the driven
member.

The MEMS device of claim 1, wherein the dynamic stopper comprises:
afixing member fixed to the substrate;

an extension member extending from the fixing member; and

alatch member extending from the extension member while being bent
or curved.

The MEMS device of claim 2, wherein the driven member comprises a
latch groove and the latch member isinserted into the latch groove.
The MEMS device of claim 1, further comprising a stopper driving
member facing the extension member for driving the extension
member.

The MEMS device of claim 1, further comprising an insulation layer is
coated on apart or an entire surface of the dynamic stopper.

The MEMS device of claim 2, wherein the driven member is disposed
on the substrate, the extension member extends along a side surface of
the driven member, and the latch groove is formed on the side surface
of the driven member.

The MEMS device of claim 1, further comprising:

an image sensor included in the driven member; and

alens member facing the image sensor.

The MEMS device of claim 4, wherein the driving member comprises a
driving electrode for driving the driven member, and the driving
electrode i s operated together with the stopper driving member.

An apparatus for compensating for atremble, the apparatus comprising:
afixed substrate;

adriven member moving relative to the fixed substrate;

an optical deviceincluded in the driven member;

adriving member fixed to the fixed substrate for driving the driven
member; and
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adynamic stopper fixed to the fixed substrate and latched to the driven
member.

The apparatus of claim 9, wherein the optical device comprises an
image sensor.

The apparatus of claim 10, wherein the optical device further comprises
alens facing the image sensor.

The apparatus of claim 9, wherein the driving member comprises a
plurality of first driving electrodes fixed to the fixed substrate, and the
driven member comprises second driving el ectrodes disposed between
the first driving electrodes, respectively.

The apparatus of claim 12, further comprising an insulation layer
disposed between the first driving electrodes and the second driving
electrodes.

The apparatus of claim 9, wherein the dynamic stopper comprises a
latch member inserted into one surface of the driven member, and the
apparatus comprises a stopper driving member for allowing the latch
member to be unlatched from the driven member.

The apparatus of claim 9, further comprising an elastic member for
connecting the driven member to the fixed substrate.

The apparatus of claim 15, wherein the elastic member is connected to
afixing member disposed on the fixed substrate, and the driven
member isfixed to the fixed substrate by the elastic member and the
fixing member.

The apparatus of claim 9, wherein the driven member floats over the
fixed substrate.

An apparatus for compensating for atremble, the apparatus comprising:
afixed substrate;

adriven member moving relative to the fixed substrate and having an
optical device thereon;

adriving member fixed to the fixed substrate for driving the driven
member; and

adynamic stopper unlatched from the driven member only when the
driven member is driven by the driving member.

The apparatus of claim 18, wherein the driven member isformed at one
side thereof with alatch groove, and the dynamic stopper is inserted
into the latch groove to fix the driven member when the driven member
is not driven by the driving member.

The apparatus of claim 18, further comprising a stopper driving
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member between the dynamic member and the driving member,
wherein the stopper driving member drives the dynamic stopper and the
driven member.
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