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(57) ABSTRACT 

A rnicrornirror device for an image display apparatus in 
Which it is possible to drive a mirror by rotation is provided. 
The rnicrornirror device according to the present invention 
includes a substrate, a pair of ?rst posts protrusively formed 
on an upper surface of the substrate so as to be separated 
from each other by a predetermined distance; electrodes 
formed on the substrate, a supporting plate supported by the 
?rst posts and rotatably arranged using a portion supported 
by the ?rst posts as a hinge point; a second post protrusively 
formed on the supporting plate; and a mirror supported by 
the second post for re?ecting light incident on one surface 
thereof; Wherein a slope of the mirror can be controlled by 
an electrostatic attraction betWeen the electrode and the 
mirror. 
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FIG. 1 (PRIOR ART) 
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FIG. 2 (PRIOR ART) 

FIG. 3 (PRIOR ART) 
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FIG. 4 
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FIG. 6 
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MICROMIRROR DEVICE FOR IMAGE DISPLAY 
APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a micromirror 
device for an image display apparatus by Which it is possible 
to convert the traveling path of incident light, and more 
particularly, to a micromirror device for an image display 
apparatus by Which it is possible to convert the traveling 
path of incident light by rotating a mirror. 

[0003] 2. Description of the Related Art 

[0004] In general, a micromirror device for an image 
display apparatus includes a plurality of mirrors installed to 
be driven by an electrostatic force and re?ects incident light 
at a predetermined angle. The micromirror device is applied 
to a light scanning apparatus such as an image display 
apparatus of a projection television, a scanner, a photo 
copier, and a facsimile machine. In particular, When the 
micromirror device is used as the image display apparatus, 
as many mirrors as there are pixels are tWo-dimensionally 
arranged and light is re?ected by driving the respective 
mirrors according to a video signal With respect to the 
respective pixels, thus controlling the brightness. 

[0005] Referring to FIG. 1, a conventional micromirror 
device includes a substrate 1, an elastic plate 5 and a mirror 
8 separated from each other in a vertical direction With 
respect to the substrate 1 by ?rst and second posts 3 and 7, 
and a light shielding plate 6 positioned on the elastic plate 
5 around the mirror 8 for shielding the progress of the 
incident light. 

[0006] An electrode 2 is formed on the substrate 1. The 
electrode 2 lifts the mirror 8 by mutual electrostatic attrac 
tion betWeen the electrode 2 and the elastic plate 5. The 
elastic plate 5 is supported by the ?rst post 3 and is located 
in a predetermined position on the substrate 1. The elastic 
plate 5 includes a horiZontal unit 5a Which directly contacts 
the ?rst post 3 and maintains a horiZontal state, and an elastic 
unit 5b for supporting the second post 7 and lifted in a 
vertical direction by the mutual electrostatic attraction 
according to the on and off states of the electrode 2. The 
mirror 8 is arranged on the elastic unit 5b by the second post 
7 and is lifted in a vertical direction as the elastic unit 5b is 
lifted. The light shielding plate 6 is installed on the hori 
Zontal unit 5a of the elastic plate 5 so as to be arranged 
around the mirror 6. 

[0007] The conventional micromirror device having the 
above structure converts the traveling path of the incident 
light by the principle shoWn in FIGS. 2 and 3. 

[0008] FIG. 2 schematically shoWs a micromirror device 
in Which there is an electric potential difference betWeen the 
electrode 2 and the elastic plate 5. As shoWn in FIG. 2, since 
the elastic plate 5 is tilted toWard the electrode 2 due to the 
electrostatic attraction, the restoring force of the elastic plate 
5 becomes large. The elastic unit 5b falls doWn to a position 
in Which the restoring force is equal to the electrostatic 
attraction. Accordingly, the mirror 8 arranged on the elastic 
unit 5b falls doWn toWard the electrode 2. Since the light 
shielding plate 6 is positioned on the horiZontal unit 5a, the 
vertical height thereof is maintained. Therefore, the light 
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shielding plate 6 protrudes around the mirror, thus shielding 
the light L incident on the mirror 8 to be inclined and 
re?ected from a re?ection surface of the mirror 8 and letting 
the light L not incident on a projection lens 10 arranged on 
a re?ection path. 

[0009] FIG. 3 schematically shoWs a micromirror device 
When the electrostatic attraction is removed betWeen the 
electrode 2 and the elastic plate 5. As shoWn in FIG. 3, the 
elastic unit 5b has the same height as that of the horiZontal 
unit 5a due to the restoring force. In this case, the mirror 8 
is lifted and comes to have a height of the upper end of the 
light shielding plate 6. Therefore, the light L incident on the 
mirror 8 to be inclined and re?ected from the re?ection 
surface thereof is incident on the projection lens 10 arranged 
on the light path Without the affection of the light shielding 
plate 6. 

[0010] The micromirror device operates as described With 
reference to FIGS. 2 and 3. Accordingly, the brightness of 
the light facing the projection lens is determined With 
respect to the respective pixels. Since the brightness is 
determined by the light shielding in the conventional micro 
mirror device having the above structure, the angle of the 
incident light should be about 80° or more. Therefore, an 
optical system such as a projection lens is dif?cult to 
arrange. Also, since the light incident on the end of the light 
shielding plate is diffracted, screen contrast deteriorates due 
to the light. When such a micromirror device is used for the 
display apparatus, it is dif?cult to arrange the heights of a 
plurality of light shielding plates to be uniform to corre 
spond to all the pixels having a two-dimensional array 
structure. 

SUMMARY OF THE INVENTION 

[0011] To solve the above problem, it is an objective of the 
present invention to provide a micromirror device by Which 
it is possible to convert a traveling path of incident light due 
to the rotation of mirrors by improving the structure of a 
horiZontal supporting plate. 

[0012] Accordingly, to achieve the above objective, there 
is provided a micromirror device for an image display 
apparatus, comprising a substrate, a pair of ?rst posts 
protrusively formed on an upper surface of the substrate so 
as to be separated from each other by a predetermined 
distance, electrodes formed on the substrate, a supporting 
plate supported by the ?rst posts and rotatably arranged 
using a portion supported by the ?rst posts as a hinge point, 
a second post protrusively formed on the supporting plate, 
and a mirror supported by the second post for re?ecting light 
incident on one surface thereof, Wherein a slope of the 
mirror can be controlled by an electrostatic attraction 
betWeen the electrode and the mirror. 

BRIEF DESCRIPTION OF THE DRAWING(S) 
[0013] The above objective and advantages of the present 
invention Will become more apparent by describing in detail 
a preferred embodiment thereof With reference to the 
attached draWings in Which: 

[0014] FIG. 1 is a schematic perspective vieW shoWing a 
micromirror device for a conventional image display appa 
ratus; 

[0015] FIGS. 2 and 3 describe the operation of the 
micromirror device for the conventional image display appa 
ratus; 
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[0016] FIG. 4 is a schematic exploded perspective vieW of 
a micromirror device for an image display apparatus accord 
ing to an embodiment of the present invention; 

[0017] FIG. 5 is a schematic plan vieW of FIG. 4; and 

[0018] FIGS. 6 and 7 are schematic sectional vieWs for 
describing the operation of the micromirror device for the 
image display apparatus according to the embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] FIG. 4 is a schematic exploded perspective vieW 
shoWing a micromirror device according to an embodiment 
of the present invention. FIG. 5 is a plan vieW shoWing a 
state in Which mirrors are removed from FIG. 4. 

[0020] As shoWn in FIGS. 4 and 5, the micromirror 
device includes a substrate 10, a pair of ?rst posts 20 formed 
on the substrate 10, an electrode 15 formed on the substrate 
10, a supporting plate 30, a second post 40 protrusively 
formed on the supporting plate 30, and a mirror 50 supported 
by the second post 40. 

[0021] The pair of ?rst posts 20 separated from each other 
by a predetermined distance are protrusively formed to have 
a predetermined height in a vertical direction With respect to 
the substrate 10 and supports the supporting plate 30. 

[0022] The electrode 15 includes a pair of base electrodes 
11 arranged on the substrate 10 to be separated from each 
other by a predetermined distance and a connection elec 
trode 13 formed on the substrate 10 so as to contact one end 
of the ?rst posts 20 for applying a voltage to the mirror 50. 
Therefore, a mutual electrostatic attraction is generated 
betWeen the base electrodes 11 and the mirror 50 according 
to the on and off states of the electrode 15, thus rotating the 
mirror 50. 

[0023] The supporting plate 30 is supported by the pair of 
?rst posts 20 and is rotated using a part supported by the ?rst 
posts 20 as a hinge point. The supporting plate 30 is 
comprised of a horiZontal supporting plate 31 for supporting 
the second post 40 and a pair of springs 33 for respectively 
connecting the pair of ?rst posts 20 to both ends of the 
horiZontal supporting plate 31. Here, the horiZontal support 
ing plate 31 is formed to have a predetermined Width and a 
predetermined thickness and is hardly elastically deformed. 
The pair of springs 33 are elastically deformed due to the 
mutual electrostatic attraction betWeen the mirror 50 and the 
base electrodes 11. Therefore, rotation moments having 
opposite directions are loaded on the respective pair of 
springs 33 When an electrostatic attraction is generated. 
Accordingly, the horiZontal supporting plate 31 is rotated 
and the mirror 50 is tilted up and doWn. 

[0024] The second post 40 is protrusively formed to have 
a predetermined height in the middle of the horiZontal 
supporting plate 31 and supports the center of the mirror 50. 
The tilt angle of the mirror 50 is determined by the electro 
static attraction. Accordingly, the re?ection angle of the light 
incident on the upper surface of the mirror 50 is changed. 

[0025] An eXample of the arrangement of the micromirror 
device Will be described With reference to FIG. 5. The plane 
surface of the mirror 50 is square. The arrangements of the 
?rst supports 20, the electrode 15, and the supporting plate 
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30 are as folloWs in a state in Which the mirror 50 is divided 
into four areas on the bases of X and Y orthogonal aXes 
Which cross the center of the mirror 50. 

[0026] The pair of ?rst posts 20 are respectively posi 
tioned in a ?rst quadrant I and a third quadrant III so as to 
be point symmetric With respect to the center of the second 
post 40 and to be adjacent to the Y aXis. The pair of 
connection electrodes 13 are arranged on the substrate 10 so 
as to contact each one end of the ?rst posts 20 on the basis 
of the center of the second post 40. 

[0027] Most of the base electrodes 11 are positioned in the 
second quadrant 11 and the fourth quadrant IV. Here, the pair 
of base electrodes 11 may be arranged so as to be point 
symmetric With respect to the second post 40 or so as to be 
asymmetric With respect to the second post 40. In particular, 
When the base electrodes 11 are arranged to be asymmetric 
With respect to the second post, it is possible to improve the 
straightness of a rotation path. 

[0028] The horiZontal supporting plate 31 is arranged so 
that the center of the Width thereof is positioned on the X 
aXis. The second post 40 is position at a position in Which the 
X aXis meets the Y aXis. The springs 33 respectively 
arranged in the ?rst quadrant I and the third quadrant III 
connect the side surfaces of both ends of the horiZontal 
supporting plate 31 to the upper ends of the ?rst posts 20. 

[0029] Here, the ?rst posts 20 are formed to be relatively 
loWer than the second post 40 so that the mirror 50 does not 
contact the substrate 10 and the supporting plate 30. There 
fore, before the mirror 50 contacts the substrate 10 and the 
supporting plate 30, the maXimum displacement point of the 
supporting plate 30 contacts the substrate 10. Accordingly, it 
is possible to prevent damage and misoperation of the mirror 
50 due to the contact. 

[0030] In the micromirror device, the plurality of ?rst 
posts 20, electrodes 15, supporting plates 30, second posts 
40, and mirrors 50 are arranged on the substrate 10 in a 
tWo-dimensional array structure. 

[0031] The operation of the micromirror device according 
to the embodiment of the present invention Will be described 
With reference to FIGS. 6 and 7. 

[0032] As shoWn in FIGS. 6 and 7, the mirror 50 is tilted 
due to an electrostatic attraction generated by a potential 
difference betWeen the base electrodes 11 and the mirror 50. 
Namely, a rotation moment is loaded doWnWard on one 
spring. A rotating moment is loaded upWard on the other 
spring. Therefore, the springs 33 are elastically deformed 
and the mirror 50 is tilted to the point Where the restoring 
force of the springs 33 and the electrostatic attraction are in 
equilibrium. The tilt angle and direction of the mirror 50 are 
determined according to Whether voltages are applied to the 
base electrode 15. 

[0033] Therefore, as shoWn in FIG. 6, When the mirror 50 
is arranged to be tilted, incident light is incident on a 
projection lens 60. When the mirror 50 is arranged as shoWn 
in FIG. 7, the incident light is not incident on the projection 
lens 60. 

[0034] Since the traveling path of light is determined by 
rotating the mirror using the rotation moment of the sup 
porting plate in the micromirror device according to the 
present invention having the above structure, it is easy to 
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arrange the optical system such as the projection lens and 
diffraction hardly occurs. Therefore, screen contrast and 
light utilization ef?ciency are improved. 

What is claimed is: 
1. A micromirror device for an image display apparatus, 

comprising: 

a substrate; 

a pair of ?rst posts protrusively formed on an upper 
surface of the substrate so as to be separated from each 
other by a predetermined distance; 

electrodes formed on the substrate; 

a supporting plate supported by the ?rst posts and rotat 
ably arranged using a portion supported by the ?rst 
posts as a hinge point; 

a second post protrusively formed on the supporting plate; 
and 

a mirror supported by the second post for re?ecting light 
incident on one surface thereof, 

Wherein a slope of the mirror can be controlled by an 
electrostatic attraction betWeen the electrode and the 
mirror. 

2. The micromirror device of claim 1, Wherein the maXi 
mum displacement point of the supporting plate contacts the 
substrate before the edges of the mirror contact the substrate 
or the supporting plate since the ?rst posts are formed to be 
relatively loWer than the second post, thus preventing the 
mirror from contacting the substrate or the supporting plate. 

3. The micromirror device of claim 1, Wherein the elec 
trode comprises: 

a pair of base electrodes arranged on the substrate to be 
separated from each other by a predetermined distance; 
and 
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a connection electrode formed on the substrate so as to 

contact one end of the ?rst post for applying a voltage 
to the mirror. 

4. The micromirror device of claim 1, Wherein the sup 
porting plate comprises: 

a horiZontal supporting plate for supporting the second 
post; and 

a pair of springs elastically deformed by a mutual elec 
trostatic attraction betWeen the mirror and the elec 
trodes for connecting the pair of ?rst posts to both ends 
of the horiZontal supporting plate, 

Wherein rotation moments in opposite directions are 
loaded on the pair of springs When the mirror is tilted 
upWard and doWnWard due to the electrostatic attrac 
tion. 

5. The micromirror device of claim 4, Wherein the maXi 
mum displacement point of the supporting plate contacts the 
substrate before the edges of the mirror contact the substrate 
or the supporting plate since the ?rst posts are formed to be 
relatively loWer than the second post, thus preventing the 
mirror from contacting the substrate or the supporting plate. 

6. The micromirror device of claim 4, Wherein the elec 
trode comprises: 

a pair of base electrodes arranged on the substrate to be 
separated from each other by a predetermined distance; 
and 

a connection electrode formed on the substrate so as to 

contact one end of the ?rst post for applying a voltage 
to the mirror. 


