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(54) IMAGE DISPLAY DEVICE
(57)  Animage display device includes an LCD panel the BL unit 150, and the BL unit 150 is biased in a direction

102, a BL unit 150 having a first contact plane to be in
contact with a display plane of the LCD panel 102, and
a LCD holding piece 101 having a second contact plane
to be in contact with a plane of the LCD panel 102 op-
posed to the display plane, wherein the LCD holding
piece 101 includes a biasing portion (an elastic support
portion 101b and holding piece elastic arms 101i) biasing

106

—

]

O a7

106 10
107 101{1(){%/ 101e101f$ 101k 122 101n 115

of the LCD holding piece 101 by the biasing portion. Ac-
cording to this configuration, an image display device can
be provided in which foreign matter is suppressed from
being generated by the contact between an EVF panel
and a housing or foreign matter is suppressed from mov-
ing to an image display range during an assembly proc-
ess.
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Description
Technical Field

[0001] The present invention relates to an image dis-
play device that is mounted on a video camera, a still
camera, a mobile telephone terminal, or the like, and is
capable of displaying an image, etc. In particular, the
presentinvention relates to animage display device such
as an electric viewfinder (hereinafter, referred to as an
EVF) and a liquid crystal monitor.

Background Art

[0002] Recently, an image display device constituted
by a liquid crystal display device (hereinafter, referred to
as an LCD panel) is mounted on a video camera and a
digital still camera. In order to display an image of the
LCD panelvisually, a light-emitting unit with a light source
such as a backlight (hereinafter, referred to as a BL)
mounted thereon is required for illuminating one surface
of the LCD panel. More specifically, the image display
device is composed of a combination of the LCD panel
and the light-emitting unit. In this case, if foreign matter
adheres to an image display range of the LCD panel or
the light-emitting unit, the foreign matter blocks a part of
transmitted light and causes a display defect of animage.
Particularly, in a device displaying an image in an en-
larged state with an optical lens as in the EVF, adhering
foreign matter is likely to cause a display defect of an
image, even though the foreign matter is minute.
[0003] Therefore, various means such as the configu-
ration of preventing the mixing of foreign matter in an
image display device and the configuration of preventing
the movement, adhesion, or the like of foreign matter to
an image display range have been proposed.

[0004] Conventionally, in order to prevent the mixing
or the like of foreign matter in an image display device,
an image display device described in Patent Document
1 is known. FIG. 9 is an exploded perspective view of a
conventional image display device. In FIG. 9, the image
display device includes an EVF panel 2, a polarizing plate
4, a housing upper portion 5, a housing lower portion 6,
a flexible substrate 10, and a flexible substrate pressure
portion 7. FIG. 10 is a perspective view of the housing
lower portion 6. The housing lower portion 6 includes an
EVF panel insertion portion 12, and a polarizing plate
insertion portion 13.

[0005] As shown in FIGS. 9 and 10, the EVF panel
insertion portion 12 is formed of convex portions with an
interval substantially equal to the thickness of the EVF
panel 2, and the polarizing plate insertion portion 13 is
formed so as to close an opening 14 when the polarizing
plate 4 is inserted in the polarizing plate insertion portion
13. After the EVF panel 2 is inserted in the EVF panel
insertion portion 12, and the polarizing plate 4 is inserted
in the polarizing plate insertion portion 13, the housing
upper portion 5 is engaged with the housing lower portion
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6.

[0006] Thus, foreign matter such as dust is prevented
from adhering to an interface between the EVF panel 2
and the polarizing plate 4 by spacing the EVF panel 2
and the polarizing plate 4 and placing the EVF panel 2
in a substantially sealed section.

Patent Document 1: JP 2005-208492 A

Disclosure of Invention
Problem to be Solved by the Invention

[0007] However, according to the configuration dis-
closed by Patent Document 1, the EVF panel 2 is con-
figured in such a manner that a pair of glass substrates,
each having electrodes on an inner surface, are attached
to each otherwith aliquid crystal material interposed ther-
ebetween. Therefore, it is difficult to maintain the thick-
ness of the EVF panel 2 and the size precision in a plane
direction of the glass substrates. Therefore, it is neces-
sary to form the EVF panel insertion portion 12 at a po-
sition where even the EVF panel 2 with a maximum size
of a variation can be accommodated. This enlarges the
clearance between the EVF panel insertion portion 12
and the outer shape of the EVF panel 2, and the EVF
panel 2 moves during or after assembly due to the lack
of a friction force between planes. If the EVF panel 2
moves, a sharp glass end face thereof damages the
housing lower portion 6, which may shave the housing
lower portion 6.

[0008] Particularly, when the flexible substrate 10 is
bent along a bottom surface of the housing lower portion
6 and held by being pressed with the flexible substrate
pressure portion 7, the EVF panel 2 may move in a di-
rection opposite to the flexible substrate 10 while being
tilted in a thickness direction by the clearance between
the EVF panel insertion portion 12 and the EVF panel 2.
Then, an end face edge of the EVF panel 2 is engaged
in the surface of the EVF panel insertion portion 12, with
the result that the housing lower portion 6 is shaved.
When foreign matter such as debris generated by the
shaving of the housing lower portion 6 moves to animage
display range, a display defect of an image is caused.
[0009] In view of the above problem, an object of the
present invention is to provide an image display device
suppressing the generation of foreign matter caused by
the contact between an EVF panel and a housing during
assembly or the movement of foreign matter to an image
display range.

Means for Solving Problem

[0010] In order to achieve the above object, a first im-
age display device of the present invention includes an
image display device; a lid having a first contact plane to
be in contact with a display plane of the image display
device; and a holding member having a second contact
plane to be in contact with a plane of the image display



3 EP 1968 032 A1 4

device opposed to the display plane, wherein the holding
member includes a biasing portion that biases the lid,
and the lid is biased in a direction of the holding member
by the biasing portion.

[0011] Furthermore, a second image display device of
the present invention includes an image display device;
a lid having a first contact plane to be in contact with a
display plane of the image display device; and a holding
member having a second contact plane to be in contact
with a plane of the image display device opposed to the
display plane, wherein the lid includes a biasing portion
that biases the holding member, and is biased in a direc-
tion of the holding member by the biasing portion.

Effects of the Invention

[0012] In the image display device of the present in-
vention, an image display device is pressed in a direction
normal to a contact plane of a holding member, and can
be fixed by a friction force between planes, and an end
face edge of the image display device is unlikely to be
engaged with the contact plane and is unlikely to shave
it. Thus, the generation of foreign matter can be sup-
pressed, and the frequency of a display defect of an im-
age can be reduced remarkably.

Brief Description of Drawings
[0013]

[FIG.1]FIG. 1is a perspective view showing an outer
appearance of an image pickup apparatus with an
image display device in Embodiment 1 mounted
thereon.

[FIG. 2A] FIG. 2A is an exploded perspective view
of the image display device in Embodiment 1.

[FIG. 2B] FIG. 2B is an exploded perspective view
of a visibility adjustment unit in Embodiment 1.
[FIG. 2C] FIG. 2C is an exploded perspective view
of an LCD unit in Embodiment 1.

[FIG. 2D] FIG. 2D is an exploded perspective view
of a BL unit in Embodiment 1.

[FIG. 3] FIG. 3 is a perspective view of an LCD hold-
ing piece in Embodiment 1.

[FIG. 4] FIG. 4 is a perspective view of the LCD hold-
ing piece in Embodiment 1.

[FIG. 5] FIG. 5 is a cross-sectional view of the image
display device in Embodiment 1.

[FIG. 6] FIG. 6 is a cross-sectional view of the image
display device in Embodiment 1.

[FIG. 7] FIG. 7 is a plan view showing main portions
of the image display device in Embodiment 1.

[FIG. 8] FIG. 8is an exploded perspective view show-
ing another example of the image display device in
Embodiment 1.

[FIG. 9] FIG. 9 is an exploded perspective view of
an LCD unit in a conventional image display device.
[FIG. 10] FIG. 10 is a perspective view of a housing
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lower portion in the conventional image display de-
vice.

DESCRIPTION OF REFERENCE NUMERALS

[0014]

101 LCD holding piece (holding member)

101b  elastic support portion (biasing portion)

101e  LCD receiving plane (first contact plane)

101i holding piece elastic arm (biasing portion)

102 LCD panel (image display device)

103 BL piece (display device side lid)

105 BL polarizing plate

106 LCD pressure piece (light source side lid)

106c  LCD contact plane (second contact plane)

106d  polarizing plate contact plane (third contact
plane)

150 BL unit (lid)

Description of the Invention

[0015] The image display device of the present inven-
tion can be configured so that an area defined by an outer
periphery of the second contact plane is equal to or small-
erthan an area defined by an outer periphery of the image
display device. According to this configuration, an edge
of the image display device can be prevented from rub-
bing against the second contact plane, so that the gen-
eration of foreign matter such as debris can be prevented.
[0016] Furthermore, an area defined by an outer pe-
riphery of the first contact plane can be equal to or smaller
than an area defined by an outer periphery of the image
display device. According to this configuration, an edge
of the image display device can be prevented from rub-
bing against the first contact plane, so that the generation
of foreign matter such as debris can be prevented.
[0017] Furthermore, the lid can be accommodated in
the holding member. According to this configuration, the
length of the image display device in an optical axis di-
rection can be decreased, which can miniaturize the im-
age display device.

[0018] Furthermore, the lid can include an opening
transmitting a light beam emitted by a light source.
[0019] Furthermore, the lid can include a light source
side lid on a side of the light source, and a display device
side lid on a side of the image display device, the image
display device caninclude a polarizing plate between the
light source side lid and the display device side lid, and
an area defined by an outer periphery of a third contact
plane to be in contact with the display device side lid and
the polarizing plate can be equal to or smaller than an
area defined by an outer periphery of the polarizing plate.
According to this configuration, an edge of the polarizing
plate can be prevented from rubbing against the third
contact plane, so that the generation of foreign matter
such as debris can be prevented.

[0020] (Embodiment 1)
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[1. Basic configuration of an image display device]

[0021] FIG. 1 is a perspective view showing an outer
appearance of an image pickup apparatus with an image
display device in Embodiment 1 mounted thereon. FIG.
2A is an exploded perspective view of the image display
device in Embodiment 1. FIG. 2B is an exploded per-
spective view of a slide case 112 shown in FIG. 2A. FIG.
2C is an exploded perspective view of an LCD (liquid
crystal display) unit 140 shown in FIG. 2A. FIG. 2D is an
exploded perspective view of a BL (backlight) unit 150
shown in FIG. 2C. FIGS. 3 and 4 are perspective views
of an LCD holding piece 101.

[0022] As shown in FIG. 1, the image display device
in Embodiment 1 is mounted on an image pickup appa-
ratus such as a video camera 20, for example. The video
camera 20 includes at least a lens portion 21, an EVF
(electric viewfinder) 22, and a liquid crystal monitor 23.
The lens portion 21 contains an optical lens and an image
pickup element, and converts light incident through the
optical lens from outside into an electric image signal with
an image pickup element. The EVF 22 contains a display
portion capable of displaying the electric image signal or
the like obtained from the lens portion 21. A user can
identify visually an image and the like that are being cap-
tured by peeping through the EVF 22. The liquid crystal
monitor 23 is placed rotatably on a housing of the image
pickup apparatus 20, and can display an electric image
signal and the like, which are obtained by subjecting a
light image condensed by the lens portion 21 to photoe-
lectric conversion, on the display portion 24. It is not nec-
essarily required to provide both the EVF 22 and the liquid
crystal monitor 23, and either one of them may be pro-
vided.

[0023] Hereinafter, as an example of the image display
device, the configuration of the EVF 22 will be described.
[0024] As shown in FIG. 2A, the image display device
includes an EVF unit that is a main portion in the present
embodiment, and a main body FPC (flexible print circuit)
unit 127 to be coupled to the EVF unit. The main body
FPC unit 127 connects the EVF unit to other circuits such
as a display control circuit. The EVF unit basically in-
cludes a visibility adjustment unit 111, a slide frame 123,
an EVF reinforcement piece 126, a main body slide case
holder 129, and an LCD unit 140.

[0025] As shown in FIG. 2B, the visibility adjustment
unit 111 includes a slide case 112, a lens holder 113, an
optical lens 114, a visibility adjustment knob 115, and a
slide case sheet 120.

[0026] AsshowninFIG.2C,the LCD unit 140 basically
includes an LCD holding piece 101, an LCD panel 102,
an EVF substrate 107, a polarizing plate 108, a polarizing
plate pressure member 109, an EVF click spring 110,
and a BL unit 150.

[0027] As shown in FIG. 2D, the BL unit 150 (lid) ba-
sically includes a BL piece 103 (light source side lid), a
diffusion sheet 104, a BL polarizing plate 105, and an
LCD pressure piece 106 (display device side lid). Here-
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inafter, the detailed configuration of each member will be
described.

[0028] As shown in FIGS. 3 and 4, the LCD holding
piece 101 (holding member) includes holes 101a, an
elastic support portion 101b, an insertion hole 101c, en-
gagement hooks 101d, an LCD receiving plane 101e, a
polarizing plate receiving plane 101f, holes 101g, posi-
tioning ribs 101h, holding piece elasticarms 101i,an LCD
concave portion 101j, a polarizing plate concave portion
101k, hooks 101m, a concave portion 101n, holes 101p,
and a hook 101r. Furthermore, the LCD holding piece
101 is formed in a substantially angularly cylindrical
shape, and a through-hole capable of transmitting light
is formed therein. The user can identify visually animage
displayed on the LCD panel 102 through the through-
hole from an eyecap 130 side. Furthermore, the LCD
holding piece 101 is formed by subjecting a resin having
excellent slidability such as a polyacetal resin to injection
molding. Furthermore, in an optical axis direction of the
LCD holding piece 101, an end of the LCD holding piece
101 on a side where the concave portion 101n and the
like are placed is defined as a "first end", and an end the
LCD holding piece 101 on a side where the holes 101a,
the elastic support portion 101b, and the like are placed
is defined as a "second end". FIG. 3 is a perspective view
seen from the second end side, and FIG. 4 is a perspec-
tive view seen from the first end side.

[0029] The holes 101a are formed on a lower side of
the second end side in the LCD holding piece 101 so as
to open in a direction substantially perpendicular to an
optical axis, and the second end side is surrounded by
the holding piece elastic arms 101i. Furthermore, al-
though two holes 101a are formed in the present embod-
iment, the number thereof is not limited thereto. Further-
more, each hole 101a has a size such that an insertion
leg 103a formed at the BL piece 103 can be inserted.
[0030] The elastic support portion 101b (biasing por-
tion) is formed on an upper side of the second end side
in the LCD holding piece 101 so as to protrude from a
side wall of the LCD holding piece 101 substantially hor-
izontally. Furthermore, the elastic support portion 101b
is formed so as to come into contact with a fixing hook
103b formed at the BL piece 103 when the BL unit 150
is held by the LCD holding piece 101.

[0031] The insertion hole 101c is formed substantially
at the center of a lower end of the second end side in the
LCD holding piece 101 so as to open in a direction sub-
stantially perpendicular to the optical axis. Furthermore,
the insertion hole 101c has a size such that a protrusion
107c formed at the EVF substrate 107 can be inserted.
It is preferred that the insertion hole 101c is formed in a
size having a clearance with respect to the protrusion
107c while the protrusion 107cis inserted in the insertion
hole 101c.

[0032] The engagement hooks 101d are formed at an
upper end of the second end side in the LCD holding
piece 101 so that the hook shape protrudes downward.
Furthermore, the engagement hooks 101d are formed
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one at each of the right and left ends. Furthermore, the
engagement hooks 101d are formed so as to be engaged
with portions to be engaged 107d formed at he EVF sub-
strate 107, when the EVF substrate 107 is engaged with
the LCD holding piece 101. Furthermore, the engage-
ment hooks 101d are formed so as to be deformed elas-
tically when they are engaged with the portions to be
engaged 107d.

[0033] The LCD receiving plane 101e (first contact
plane) extends toward the optical axis in an inner plane
of the LCD holding piece 101, and can come into contact
with an outer peripheral edge of a display surface of the
LCD panel 102. Furthermore, the LCD receiving plane
101e is formed on the periphery of a substantially rec-
tangular opening with the optical axis being the center
so as not to cover an effective display region on the dis-
play surface of the LCD panel 102. An area defined by
the outer periphery of the LCD receiving plane 101e is
equal to or smaller than an area defined by the outer
periphery of the LCD panel 102. Thus, an edge of the
LCD panel 102 is formed so as not to come into contact
with the LCD receiving plane 101e.

[0034] The polarizing plate receiving plane 101f is
formed so as to allow the polarizing plate 108 inserted
from the first end side to come into contact therewith and
so as to position the polarizing plate 108 in the optical
axis direction in the inner plane of the LCD holding piece
101. Furthermore, the polarizing plate receiving plane
101f comes into contact with the polarizing plate 108 in
a range smaller than an outer peripheral edge of the po-
larizing plate 108 placed on an optical path of a light
beam, and is formed so that the edge of the polarizing
plate 108 does not come into contact with the polarizing
plate receiving plane 101f.

[0035] The holes 101g are formed on right and left side
walls of the LCD holding piece 101, and pressure hooks
109a formed at the polarizing plate pressure member
109 are engaged with the holes 101g.

[0036] The positioning ribs 101h are formed so as to
protrude to the inner plane of the LCD holding piece 101,
and can position the LCD panel 102 when the LCD panel
102 is placed in contact with the LCD receiving plane
101e.

[0037] The holding piece elastic arms 101i (biasing
portions) are formed on a lower side of the second end
side in the LCD holding piece 101, and formed so as to
be deformed elastically in the optical axis direction. Fur-
thermore, when the insertion legs 103a are inserted in
the holes 101a, the holding piece elastic arms 101i are
pressed against the insertion legs 103a to be deformed
elastically, and can provide a biasing force to the insertion
legs 103a. The biasing portion is composed of the elastic
support portion 101b and the holding piece elastic arm
101i.

[0038] The LCD concave portion 101j corresponds to
a region that is formed on the periphery of the LCD re-
ceiving plane 101e and does not come into contact with
the outer peripheral edge of the LCD panel 102. Thus,
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the edge of the LCD panel 102 can be prevented from
rubbing against the LCD receiving plane 101e, thereby
preventing the generation of foreign matter such as de-
bris. In the case where the LCD concave portion 101j is
not formed, the LCD panel 102 is pressed strongly
againstthe LCDreceiving plane 101e, and the LCD panel
102 sinks to the LCD receiving plane 101e slightly to be
engaged with the edge, with result that foreign matter
may be generated due to shaving. In contrast, by forming
the LCD concave portion 101i as in the present embod-
iment, even the slight possibility of the generation of for-
eign matter due to shaving can be avoided.

[0039] The polarizing plate concave portion 101k cor-
responds to a region that is formed on the periphery of
the polarizing plate receiving plane 101f, and does not
come into contact with the outer peripheral edge of the
polarizing plate 108. Since the polarizing plate concave
portion 101k is formed, even in the case where foreign
matter adheres to or is mixed in the periphery of the po-
larizing plate 108 to be mixed in a place other than an
image display range, the difference in level between the
polarizing plate receiving plane 101f and the polarizing
plate concave portion 101k becomes an obstacle, which
can prevent the foreign mater from moving to the image
display range side with respect to the polarizing plate
concave portion 101k.

[0040] The hooks 101m are formed so as to protrude
from both side walls of the LCD holding piece 101. The
hooks 101m are engaged with engagement holes 110a
formed in the EVF click spring 110 when the EVF click
spring 110 and the LCD holding piece 101 are coupled
to each other.

[0041] The concave portion 101nis formed inan upper
portion of the first end side in the LCD holding piece 101.
The concave portion 101n has an inner diameter larger
than a screw diameter of a screw 122 (see FIG. 2A).
[0042] The holes 101p are formed so as to pass
through both side walls of the LCD holding piece 101.
Each hole 101p has an inner diameter in which at least
a screw portion of a screw 124 (see FIG. 2A) can be
inserted.

[0043] The hook 101ris formed so as to protrude from
a bottom surface of the LCD holding piece 101. The hook
101ris engaged with a hole 112a formed in the slide case
112 when the LCD holding piece 101 is coupled to the
slide case 112.

[0044] AsshowninFIG.2C, the LCD panel 102 (image
display device) is configured by attaching two glasses to
each other and sealing a liquid crystal material therebe-
tween. Although the outer peripheral edge of the LCD
panel 102 is protected partially with a sealing agent, it
forms a sharp end face in a large range. Furthermore,
the LCD panel 102 includes an FPC 102a connected
electrically to a display control circuit provided separately
in the device. The LCD panel 102 can display an image
and the like on a display area 102b with a control signal
input through the FPC 102a. For example, in the case
where the device corresponds to the EVF mounted on a
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video camera, an image and the like captured with an
image pickup element can be displayed.

[0045] As shown in FIG. 2D, an opening 103d for in-
serting a light-emitting diode 107e (see FIGS. 5 and 6)
is formed at the center of the BL piece 103. Furthermore,
in the BL piece 103, the periphery of the opening 103d
is formed of a concave curved plane. Furthermore, the
BL piece 103 is formed of a white synthetic resin material.
Furthermore, the BL piece 103 includes the insertion legs
103a, the fixing hook 103b, elastic arms 103c, the open-
ing 103d, and portions to be held 103e. Furthermore, the
BL piece 103 is coupled to the LCD pressure piece 106
with the diffusion sheet 104 and the BL polarizing plate
105 interposed therebetween.

[0046] The insertion legs 103a are formed so as to
protrude from a lower end of the BL piece 103 and in-
serted in the holes 101a. In the present embodiment, two
insertion legs 103a are formed.

[0047] The fixing hook 103b is formed so as to protrude
from an upper end of the BL piece 103, and is coupled
to the elastic support portion 101b when the BL unit 150
is coupled to the LCD holding piece 101.

[0048] The elastic arms 103c protrude so as to be op-
posed to the EVF substrate 107 on both sides of the
opening 103d. Furthermore, the elastic arms 103c can
be deformed elastically in the optical axis direction. Thus,
when the EVF substrate 107 is coupled to the LCD hold-
ing piece 101, the elastic arms 103c come into contact
with a back surface of the EVF substrate 107 while being
deformed elastically, thereby suppressing looseness of
the EVF substrate 107.

[0049] The opening 103d is formed substantially at the
center of the BL piece 103, and is formed for the purpose
of guiding light emitted from the light-emitting diode 107e
to the LCD panel 102 side.

[0050] The portions to be held 103e are fitted in three
fitting portions 106a formed at the LCD pressure piece
106. The portions to be held 103e respectively are formed
on an upper side and a lower side of an end opposed to
each other on a plane perpendicular to the optical axis
in the BL piece 103. The portion to be held 103e on the
upper side is fitted in the fitting portion 106a on the upper
side. The portions to be held 103e on the lower side cor-
respond to inner surface portions of two insertion legs
103a, and are fitted in the fitting portions 106a on the
lower side.

[0051] The diffusion sheet 104 (optical member) is
placed on an optical path of a light beam, and can diffuse
light emitted by the light-emitting diode 107e in a plane
direction. The diffusion sheet 104 is placed between the
BL piece 103 and the BL polarizing plate 105.

[0052] The BL polarizing plate 105 (optical member)
is a plate-shaped optical member that is placed on an
optical path of a light beam and is formed of a polarizing
material polarizing the light beam. The BL polarizing plate
105 is placed between the diffusion sheet 104 and the
LCD pressure piece 106.

[0053] The LCD pressure piece 106 can hold the dif-
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fusion sheet 104 and the BL polarizing plate 105 so that
they are interposed between the LCD pressure piece 106
and the BL piece 103. The LCD pressure piece 106 in-
cludes the fitting portions 106a, an opening 106b, a LCD
contact plane 106c¢, a polarizing plate contact plane 106d,
and an opening 106e.

[0054] The fitting portions 106a allow the portions to
be held 103e of the BL piece 103 to be fitted therein. One
fitting portion 106a is formed on an upper side of the LCD
pressure piece 106 and two fitting portions 106a are
formed on a lower side thereof. Furthermore, the fitting
portions 106a can hold the diffusion sheet 104 and the
BL polarizing plate 105.

[0055] The opening 106b is formed substantially at the
center of a principal plane of the LCD pressure piece 106
so as not to block an optical path of a light beam output
from the light-emitting diode 107e.

[0056] The LCD contact plane 106c (second contact
plane) is formed on one surface (surface opposed to the
LCD panel 102) of the LCD pressure piece 106, and as
shown in FIG. 5, corresponds to a plane formed so as to
protrude in the optical axis direction on the periphery of
the opening 106b. Thus, one entire surface of the LCD
pressure piece 106 does not come into contact with the
LCD panel 102, but the LCD contact plane 106c¢ that is
a part of the LCD pressure piece 106 comes into contact
with the LCD panel 102. An area defined by the outer
periphery of the LCD contact plane 106c¢ is equal to or
smaller than an area defined by the outer periphery of
the LCD panel 102, so that an edge of the LCD panel
102 does not come into contact with the LCD contact
plane 106c.

[0057] The polarizing plate contact plane 106d (third
contact plane) corresponds to a plane that is formed on
the other surface (surface opposed to the polarizing plate
105 and back surface of the LCD contact plane 106c) of
the LCD pressure piece 106, and that is formed so as to
extend in the optical axis direction on the periphery of
the opening 106b, as shown in FIG. 5. Thus, the other
entire surface of the LCD pressure piece 106 does not
come into contact with the polarizing plate 105, but the
polarizing plate contact plane 106d that is a part of the
LCD pressure piece 106 comes into contact with the po-
larizing plate 105. An area defined by the outer periphery
of the polarizing plate contact plane 106d is equal to or
smaller than an area defined by the outer periphery of
the polarizing plate 105, so that an edge of the polarizing
plate 105 does not come into contact with the polarizing
plate contact plane 106d.

[0058] The opening 106e is formed in an upper portion
of the LCD pressure piece 106. The opening 106e allows
the fixing hook 103b to be placed therein when the LCD
pressure piece 106 and the BL piece 103 are coupled to
each other.

[0059] As shown in FIG. 2C, the EVF substrate 107
electrically connects another circuit board in the device
to the FPC 102a connected to the LCD panel 102. The
EVF substrate 107 includes an LCD connector 107a, a
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connector 107b, a protrusion 107c, portions to be en-
gaged 107d, and a light-emitting diode 107e. The LCD
connector 107a is connected to the FPC 102a. The con-
nector 107b is connected to an FPC 127b of the main
body FPC unit 127. The protrusion 107c is fitted in the
insertion hole 101c when the EVF substrate 107 is cou-
pled to the LCD holding piece 101. The portions to be
engaged 107d are portions with which the engagement
hooks 101d are engaged. The light-emitting diode 107e
is an element that emits light when supplied with power
via the FPC 127b, and is a light source for illuminating
one surface of the LCD panel 102.

[0060] The polarizing plate 108 is a plate-shaped op-
tical member formed of a polarizing material that polar-
izes a light beam. The polarizing plate 108 is held be-
tween the polarizing plate receiving plane 101f and the
polarizing plate pressure member 109.

[0061] The polarizing plate pressure member 109 is a
component that allows the LCD holding piece 101 to hold
the polarizing plate 108. The hooks 109a are formed on
both side faces of the polarizing plate pressure member
109, and an opening 109b is formed on a principal plane
of the polarizing plate pressure member 109. The hooks
109a can be engaged with the holes 101g when the po-
larizing plate pressure member 109 is coupled to the LCD
holding piece 101. The opening 109b is formed so as to
allow an image displayed on the display area 102b of the
LCD panel 102 to be identified visually.

[0062] The EVF click spring 110 is formed of an elas-
tically deformable material such as a sheet metal. Fur-
thermore, the EVF click spring 110 is provided with en-
gagement holes 110a, biasing portions 110b, a hole
110c, and holes 110d. The EVF click spring 110 is cou-
pled to the LCD holding piece 101 so as to cover it from
above. When the EVF click spring 110 is coupled to the
LCD holding piece 110, the hooks 101m are engaged
with the engagement holes 110a. Furthermore, the bias-
ing portions 110b are formed in a substantially band
shape so as to be deformed elastically, and a tip end of
each biasing portion is provided with, for example, a sub-
stantially semispherical protrusion. The biasing portions
110b generate a load by sliding over an inner surface of
the slide frame 123 when the EVF is subjected to a slide
operation. The hole 110c is formed on an upper surface
of the EVF click spring 110 and accepts the screw 122
(see FIG. 2A). The holes 110d are formed on both side
walls of the EVF click spring 110, and respectively allow
a screw 128 to be screwed therein.

[0063] As shown in FIG. 2B, the visibility adjustment
unit 111 can adjust an image displayed on the LCD unit
102 to a visibility at which a user can see easily.

[0064] The slide case 112 is formed in a substantially
angularly cylindrical shape, and the eyecap 130 is in-
formed integrally at an end in a longitudinal direction.
Furthermore, the hole 112a capable of being engaged
with the hook 101r formed on the bottom surface of the
LCD holding piece 101 is formed on a bottom surface of
the slide case 112. Furthermore, a hole 112b to which
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the visibility adjustment knob 115 is coupled rotatably is
formed on an upper surface of the slide case 112. Fur-
thermore, a hole 112c in which the screw 122 is screwed
is formed on the upper surface of the slide case 112.
Furthermore, the slide case 112 is provided with an open-
ing 112d in which the lens holder 113 and the optical lens
114 can be accommodated. The opening 112d is formed
so as to extend through the slide case 112 in the longi-
tudinal direction.

[0065] The lens holder 113 is formed in a substantially
T-shape when viewed from a side face, and is provided
with a cam groove 113a and a guide groove 113b on an
upper surface. Furthermore, the lens holder 113 is pro-
vided with a lens holding portion 113c capable of holding
the optical lens 114. The guide groove 113b is formed
substantially in parallel to the optical axis of the optical
lens 114. The cam groove 113a can convert the rotation
movement of the visibility adjustment knob 115 into linear
movement. More specifically, a pin 115a formed at the
visibility adjustment knob 115 is fitted in the cam groove
113a, and the pin 115a is moved in the cam groove 113a
by rotating the visibility adjustment knob 115, whereby
the lens holder 113 can be moved in the optical axis di-
rection.

[0066] The optical lens 114 is held by the lens holder
113. The optical lens 114 is moved in the optical axis
direction together with the lens holder 113 when the user
rotates the visibility adjustment knob 115, whereby the
optical lens 114 can be adjusted to an arbitrary visibility.
[0067] The visibility adjustment knob 115 is composed
of a rotation operating portion in a substantially disk
shape, and is fitted in the hole 112b rotatably. The pin
115a is formed on a back surface of the visibility adjust-
ment knob 115. Furthermore, the surface (operation
plane) of the visibility adjustment knob 115 may be pro-
vided with a protrusion so as to be hooked easily by the
finger of the user.

[0068] As showninFIG. 2A, the screw 122 is inserted
through the hole 112c¢ formed in the slide case 112, and
screwed in the hole 110c formed in the EVF click spring
110. The screw 122 is inserted through the hole 110c
while being screwed in the hole 110c¢, and a tip end there-
of is positioned in the concave portion 101n as shown in
FIG. 5. A screw diameter of the screw 122 is smaller than
at least an inner diameter of the concave portion 101n,
so that there is a clearance between the EVF click spring
110 and the slide case 112, and the LCD holding piece
101.

[0069] The slide frame 123 slidably holds the slide
case 112 and the LCD unit 140 that are integrated. In the
present embodiment, the slide frame 123 is composed
of metal such as a sheet plate. Furthermore, the slide
frame 123 is formed of frame fitting holes 123a, slide
holes 123b, and a hole 123c. The frame fitting holes 123a
are formed on both side walls of the slide frame 123 so
as to extend therethrough, and allow pins 129a formed
at the slider case holder 129 to be fitted therein. The slide
holes 123b are formed on both side walls of the slide
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frame 123 so as to extend therethrough, and allow screws
124 to be inserted therethrough slidably. The hole 123c
allows the screw 128 to be screwed therein.

[0070] The screws 124 can couple the LCD unit 140
to the slide frame 123 slidably. The screws 124 are
screwed in the holes 110d via slide washers 125, the
slide holes 123b, and the holes 101p. The screws 124
are formed of stepped screws in the present embodi-
ment.

[0071] The slide washer 125 is placed between the
slide frame 123 and a head of the screw 124. By providing
the slide washer 125, the slide operation of the screw
124 with respect to the slide frame 123 can be
smoothened, and the slide operation of the EVF can be
smoothened.

[0072] The EVF reinforcement piece 126 is fixed at
one end of the slide frame 123 in the longitudinal direc-
tion. The EVF reinforcement piece 126 is fixed to the
slide frame 123, whereby the slide frame 123 can be
reinforced and the main body FPC unit 127 can be held.
[0073] AnEVF detection SW (not shown) for detecting
the slide position of the EVF is mounted on the main body
FPC unit 127. Furthermore, the main body FPC unit 127
is provided with a screw hole 127a, and allows the screw
128 to be inserted therein when the main body FPC unit
127 is coupled to the slide frame 123. The main body
FPC unit 127 is provided with the FPC 127b that is con-
nected electrically to an external circuit.

[0074] The slide case holder 129 is fixed to the other
end of the slide frame 123 in the longitudinal direction.
The slide case holder 129 is fixed to the slide frame 123,
whereby the LCD unit 140 and the slide case 112 are
prevented from coming off from the slide frame 123.
[0075] The eyecap 130 is formed integrally at an end
of the slide case 112 so as to protect the eye of the user
when the user peeps through the EVF. The eyecap 130
may be formed integrally with the slide case 112, or may
be molded separately from the slide case 112 to be fixed
to the slide case 112.

[2. Method of assembling an image display device]

[2-1. Method of assembling a visibility adjustment unit
111]

[0076] As shown in FIG. 2B, the optical lens 114 is
fitted in the lens holding portion 113c formed at the lens
holder 113. In order to fix the optical lens 114 to the lens
holder 113, protrusions formed on side faces of the op-
tical lens 114 are fitted in concave portions formed in the
lens holding portion 113.

[0077] Next, the lens holder 113 with the optical lens
114 fixed thereto is mounted in the opening 112d of the
slide case 112. At this time, the lens holder 113 is mount-
ed in the opening 112d so that the guide groove 113b is
fitted slidably in a guide rail (not shown) formed on an
upper surface of an inner wall of the slide case 112. Con-
sequently, the lens holder 113 can be mounted slidably
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in the opening 112d in a lens optical axis direction.
[0078] Next, the visibility adjustment knob 115 is
mounted on an upper surface of the slide case 112. Spe-
cifically, the visibility knob 115 for adjusting the position
of the optical lens 114 in accordance with the eyesight
of the user is inserted in the hole 112b formed in the slide
case 112 and held rotatably. At this time, the pin 115a
formed on the back surface of the visibility adjustment
knob 115 is fitted in the cam groove 113a formed on the
lens holder 113. This can convert the rotation movement
of the visibility adjustment knob 115 into linear movement
of the lens holder 113. The eyecap 130 with which the
eye of the user comes into contact is formed integrally
with the slide case 112.

[0079] Next, the slide case sheet 120 is attached to an
inner surface of the eyecap 130 with a double-faced tape
(not shown).

[0080] Thus, the visibility adjustment unit 111 is com-
pleted.

[2-2. Method of assembling an LCD unit 140]

[0081] As shown in FIG. 2C, first, the LCD panel 102
is inserted in the LCD holding piece 101. More specifi-
cally, the LCD panel 102 is inserted from the second end
side of the LCD holding piece 101 and brought into con-
tact with the LCD receiving plane 101e (see FIG. 3). At
this time, the LCD panel 102is inserted in such a direction
that the FPC 102a is pulled upward. Furthermore, the
LCD receiving plane 101e is formed so that an area de-
fined by an outer periphery thereof is equal to or smaller
than an area defined by an outer periphery of the LCD
panel 102. Therefore, while the LCD panel 102 is in con-
tact with the LCD receiving plane 101e, an edge of the
LCD panel 102 is not in contact with the LCD receiving
plane 101e and other components (see FIG. 5).

[0082] Next, the BL unit 150 is mounted on the LCD
holding piece 101. Specifically, while the BL piece 103
and the LCD pressure piece 106 are coupled to each
other, the insertion legs 103a (see FIG. 2D) formed at
the BL piece 103 are inserted in the holes 101a (see FIG.
3) of the LCD holding piece 101 from above. At this time,
the insertion legs 103a are inserted in the holes 101a
with a clearance. Next, the fixing hook 103b (see FIG.
2D) is engaged with the elastic support portion 101b (see
FIG. 3). Consequently, the holding piece elastic arms
101i and the elastic support portion 101b respectively
bias the insertion legs 103a and the fixing hook 103b
elastically, whereby the LCD panel 102 is biased to be
held on the LCD receiving plane 101e via the light-emit-
ting unit. The elastic support portion 101b is elastically
deformable. Therefore, during engagement, the elastic
support portion 101b is pushed upward by the fixing hook
103b, and at a time of the completion of the engagement,
the elastic support portion 101b is restored to an original
shape. Furthermore, while the BL unit 150 is mounted
on the LCD holding piece 101, the LCD contact plane
106c¢ formed on the LCD pressure piece 106 comes into
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contact with a plane other than an effective display region
of the LCD panel 102 (see FIG. 5), so that light output
from the LCD panel 102 is not blocked. Furthermore, the
LCD contact plane 106c is formed so that an area defined
by an outer periphery thereof is equal to or smaller than
an area defined by an outer periphery of the LCD panel
102, sothatan edge of the LCD panel 102 is notin contact
with the LCD contact plane 106¢ and other components
(see FIG. 5). A method of assembling the BL unit 150
will be described later.

[0083] Next, the EVF substrate 107 is mounted on the
LCD holding piece 101. Specifically, the protrusion 107¢c
formed at the EVF substrate 107 is inserted in the inser-
tion hole 101c formed inthe LCD holding piece 101. Next,
the EVF substrate 107 is mounted on the LCD holding
piece 101 so that a first plane (plane on which the light-
emitting diode 107e is placed) is opposed to the BL unit
150. During mounting, the engagement hooks 101d (see
FIG. 3) formed at the LCD holding piece 101 are engaged
with the portions to be engaged 107d, whereby the EVF
substrate 107 can be mounted on the LCD holding piece
101. Consequently, as shown in FIG. 5, the light-emitting
diode 107e is inserted through the opening 103d to be
placed so as to be opposed to the effective display region
of the LCD panel 102. The elastic arms 103c that come
into contact with the EVF substrate 107 elastically are
formed integrally with the BL piece 103. When the EVF
substrate 107 is fitted in the LCD holding piece 101, the
elastic arms 103c bias the EVF substrate 107 elastically.
[0084] Next, the FPC 102a of the LCD panel 102 is
inserted in the LCD connector 107a mounted on the EVF
substrate 107 and connected electrically thereto. The
LCD panel 102, the BL unit 150, and the EVF substrate
107 may be mounted on the LCD holding piece 101 after
the FPC 102a is connected to the LCD connector 107a.
[0085] Next, the polarizing plate 108 is mounted on the
LCD holding piece 101. Specifically, the polarizing plate
108 is inserted in the opening from the first end side of
the LCD holding piece 101, and is brought into contact
with the polarizing plate receiving plane 101f (see FIG.
4). At this time, a plane of the polarizing plate 108 other
than an effective optical path thereof is in contact with
the polarizing plate receiving plane 101f. Furthermore,
the polarizing plate receiving plane 101f is formed so that
an area defined by an outer periphery thereof is equal to
or smaller than an area defined by an outer periphery of
the polarizing plate 108, so that an edge of the polarizing
plate 108 is not in contact with the polarizing plate re-
ceiving plane 101f and other components. Furthermore,
the polarizing plate 108 is not in contact with the polar-
izing plate concave portion 101k (see FIG. 5).

[0086] Next,the polarizing plate pressure member 109
is mounted on the LCD holding piece 101. The polarizing
plate pressure member 109 is provided with the pressure
hooks 109a, and the LCD holding piece 101 is provided
with the holes 101g. When the pressure hooks 109a are
engaged with the holes 101g, the polarizing plate 108 is
held between the polarizing plate pressure member 109
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and the LCD holding piece 101.

[0087] Next, the EVF click spring 110 is mounted on
the LCD holding piece 101. More specifically, the hooks
101m formed on both side walls of the LCD holding piece
101 are engaged with the engagement holes 110a
formed on both side walls of the EVF click spring 110.
Consequently, the EVF click spring 110 can give a pre-
determined load to the slide operation of the EVF, and
cover the upper portion of the LCD panel 102. While the
EVF click spring 110 is mounted on the LCD holding piece
101, the hole 110c is positioned in the upper portion of
the concave potion 101n, and the holes 110d are posi-
tioned on an inner side of the holes 101p.

[0088] Thus, the LCD unit 140 is completed.

[0089] In the present embodiment, the LCD unit 102,
the BL unit 150, and the EVF substrate 107 are combined
with each other, and the polarizing plate 108 and the
polarizing plate pressure member 109 are combined
therewith, and the EVF click spring 110 is incorporated.
However, the assembly order is not limited thereto. The
assembly operability is not degraded at least when the
EVF click spring 110 is incorporated after the LCD unit
102 is combined.

[2-3. Method of assembling a BL unit 150]

[0090] As shown in FIG. 2D, first, the diffusion sheet
104 and the BL polarizing plate 105 are brought into con-
tact with the polarizing plate contact plane 106d of the
LCD pressure piece 106. Specifically, the diffusion sheet
104 and the BL polarizing plate 105 are fitted in the fitting
portions 106a, and held at three points in upper and lower
portions. At this time, the diffusion sheet 104 and the BL
polarizing plate 105 are placed so that they are positioned
on an optical path of a light beam output from the light-
emitting diode 107e.

[0091] Next, the BL piece 103 and the LCD pressure
piece 106 are coupled to each other so that the diffusion
sheet 104 and the BL polarizing plate 105 are interposed
therebetween. Specifically, the portions to be held 103e
of the BL piece 103 are fitted in the fitting portions 106a,
whereby the BL piece 103 is held at three points in upper
and lower portions. At this time, the fixing hook 103b is
positioned in the opening 106e.

[0092] Thus, the BL unit 150 is completed.

[2-4. Method of assembling an EVF unit]

[0093] As shown in FIG. 2A, first, the visibility adjust-
ment unit 111 is inserted in the slide case holder 129.
The slide case holder 129 is configured so as to allow
the slide case 112 to be inserted therein slidably and so
as not to allow the eyecap 103 to be inserted therein.

[0094] Next,the LCD unit140isinserted in the visibility
adjustment unit 111. By inserting the LCD unit 140 in the
visibility adjustment unit 111, the hole 112a formed in the
slide case 112 and the hook 101r formed at the LCD
holding piece 101 fit together and are fixed provisionally
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In this state, the hole 112c and the hole 110c are posi-
tioned so as to overlap each other on a projected plane.
[0095] Next, the visibility adjustment unit 111 and the
LCD unit 140 are coupled to each other with the screw
122. Specifically, the screw 122 is inserted in the hole
112c to be screwed in the hole 110c. Thus, the visibility
adjustment unit 111 and the LCD unit 140 can be coupled
to each other. A tip end of the screw 122 screwed in the
hole 110c passes through the hole 110c, and is posi-
tioned in the concave portion 101n (see FIG. 3). The inner
diameter of the concave portion 101n is designed to be
larger than the screw diameter of the screw 122. There-
fore, the tip end of the screw 122 is positioned in the
concave portion 101n with a clearance without being en-
gaged with the LCD holding piece 101. The tip end of the
screw 122 is positioned in the concave portion 101n,
whereby chips when the inner wall of the hole 110c is
shaved during screwing can be prevented from falling or
adhering to the surface of the polarizing plate 108.
[0096] Next, the slide case holder 129 and the slide
frame 123 are coupled to each other. Specifically, the
pins 129a formed at the slide case holder 129 are fitted
in the frame fitting holes 123a (see FIG. 2C) formed in
the slide frame 123, whereby the slide case holder 129
and the slide frame 123 can be coupled to each other.
[0097] Next, the slide frame 123 and the LCD unit 140
are coupled to each other. Specifically, the screws 124
inserted in the slide washers 125 are screwed in the holes
110d (see FIG. 2C) formed in the EVF click spring 110
through the slide holes 123b formed in the slide frame
123 and the holes 101p (see FIG. 3). Thus, the LCD unit
140 can be coupled to the slide frame 123 slidably. At
this time, the biasing portion 110b comes into contact
with an inner surface of the slide frame 123 while being
deformed elastically.

[0098] Next, the EVF reinforcement piece 126 and the
slide frame 123 are coupled to each other. This can re-
inforce the slide frame 123 and hold the main body FPC
unit 127.

[0099] Next, the main body FPC unit 127 and the slide
frame 123 are coupled to each other. Specifically, the
screw 128 is inserted in the screw hole 127a formed in
the main body FPC unit 127, and is screwed in the hole
123c formed in the slide frame 123. Next, the FPC 127b
is inserted in the connector 107b to be connected thereto

electrically.
[0100] Thus, the EVF unitis completed.
[0101] FIGS. 5 and 6 show a cross-section of the as-

sembled EVF unit. FIG. 5 is a cross-sectional view taken
along a vertical cross-sectional plane passing through
an optical axis. FIG. 6 is a cross-sectional view taken
along a horizontal cross-sectional plane passing through
the optical axis. FIG. 7 is a plan view of a vicinity of the
holding piece elastic arms 101i of the EVF unit viewed
from a lower side. In FIG. 5, in order to express the con-
figuration of the vicinity of the elastic support portion 101b
and the holding piece elastic arms 101i in detail, the elas-
tic support portion 101b, the holding piece elastic arms
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101i, and the vicinity thereof are drawn in cross-sections
thereof.

[0102] InFIGS. 5 and 6, the LCD holding piece 101 is
provided with the positioning ribs 101h regulating the po-
sition of the LCD panel 102. However, the LCD panel
102 is formed by attaching a pair of glass substrates, so
that it is difficult to keep a high outer shape size precision
in the same way as in the LCD panel 2 described above.
Therefore, it is necessary to form the positioning ribs
101h at positions where even the LCD panel 102 with a
largest variation size can be accommodated. Thus, the
clearance of the outer shape of the LCD panel 102 with
respect to the positioning ribs 101h is large in the same
way as in a conventional image display device.

[0103] However, in the configuration in which the BL
unit 150 is inserted after the LCD panel 102 is inserted
in the LCD holding piece 101 as in Embodiment 1, the
insertion legs 103a are inserted in the holes 101a to en-
gage the fixing hook 103b with the elastic support portion
101b, so that the holding piece elastic arms 101i bias the
insertion legs 103a elastically as shown in FIG. 7. Fur-
thermore, as shown in FIG. 5, the elastic support portion
101b biases the fixing hook 103b. Thus, at three portions
in total including one portion in the elastic support portion
101b and two portions in the holding piece elastic arms
101i, the force of pressing the LCD panel 102 against
the LCD receiving plane 101e via the BL unit 150 acts in
a direction normal to the plane. Thus, the LCD panel 102
can be fixed previously to the LCD holding piece 101 with
a friction force between planes (the surface of the LCD
panel 102 and the LCD receiving plane 101e) before the
EVF substrate 107 is incorporated. At this time, even if
the LCD concave portion 101j is not formed, an end face
edge of the LCD panel 102 is unlikely to be engaged with
the LCD receiving plane 101e, and the LCD panel 102
is pressed against the LCD receiving plane 101e in a
direction normal to the plane, so that the LCD holding
piece 101 is unlikely to be shaved.

[0104] Thus, after the BL unit 150 is incorporated, for
example, even in the case where the FPC portion 102a
is inserted in the LCD connector 107a before the EVF
substrate 107 is fixed to the LCD holding piece 101, the
LCD panel 102 is positioned firmly.

[3. Operation of an image display device]

[0105] First, the operation at a time when an image
displayed on the LCD panel 102 is identified visually will
be described.

[0106] In FIGS. 5 and 6, in the case where an image
is displayed on the LCD panel 102, a control signal for
displaying an image is input to the LCD panel 102 via the
FPC 127b and the FPC 102a. Along with this, the light-
emitting diode 107e emits light by being energized, and
a light beam thereof reaches a back surface of the LCD
panel 102 via the diffusion sheet 104, the BL polarizing
plate 105, and the opening 106b. The light beam passes
through the effective display region of the LCD panel 102,
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and thereafter, is output from the opening of the eyecap
130 via the opening in the LCD holding piece 101, the
polarizing plate 108, the opening 109b, and the optical
lens 114. Consequently, the user can identify visually an
image displayed on the LCD panel 102 by peeping
through the EVF unit from the eyecap 130 side.

[0107] Next, inorder to adjust the visibility, the visibility
adjustment knob 115 is rotated. By rotating the visibility
adjustment knob 115, the pin 115a is moved in the cam
groove 113a formed in the lens holder 113, and the lens
holder 113 is moved in the optical axis direction. In the
case of the present embodiment, in FIG. 2A, when the
visibility adjustment knob 115 is rotated in a clockwise
direction, the lens holder 113 is moved to the eyecap 130
side, and when the visibility adjustment knob 115 is ro-
tated in a counterclockwise direction, the lens holder 113
is moved to the LCD panel 102 side. The user adjusts
the EVF unit to a desired visibility by rotating the visibility
adjustment knob 115 in a clockwise direction or a coun-
terclockwise direction while peeping through the EVF unit
from the eyecap 130 side.

[4. Effects of an embodiment, etc.]

[0108] According to the present embodiment, the LCD
panel 102 can be positioned exactly, so that the sliding
between the LCD panel 102 and the LCD holding piece
101 can be suppressed. This can prevent foreign matter
such as debris from being generated, and can reduce
remarkably a display defect frequency caused by mixing
of foreign matter in a display region.

[0109] Furthermore, after the BL unit 150 is incorpo-
rated, for example, even in the case of inserting the FPC
102a in the LCD connector 107a before fixing the EVF
substrate 107 to the LCD holding piece 101, the LCD
panel 102 does not move, so that the end face of a glass
substrate does not damage the LCD holding piece 101,
whereby foreign matter can be prevented from being gen-
erated.

[0110] Furthermore, when the EVF substrate 107 is
fitted in the LCD holding piece 101, the elastic arms 103c
bias the EVF substrate 107 elastically, so that the EVF
substrate 107 can be fixed without looseness. Thus, the
generation of foreign matter such as debris caused by
rubbing between the EVF substrate 107 and the LCD
holding piece 101 or the BL piece 103 can be prevented.
[0111] Furthermore, as in Embodiment 1, the LCD
holding piece 101 is provided with the LCD receiving
plane 101e in a range smaller than an outer peripheral
edge of the LCD panel 102, and the LCD concave portion
101j, which is a region that does not come into contact
with the outer peripheral edge of the LCD panel 102, is
formed on the periphery of the LCD receiving plane 101e.
This can prevent the edge (which also may be referred
to as an outer peripheral edge) of a glass substrate of
the LCD panel 102 from shaving the LCD receiving plane
101e, so that the generation of foreign matter such as
debris can be prevented. For example, in the case where
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the LCD concave portion 101j is not formed, the LCD
panel 102 is pressed strongly against the LCD receiving
plane 101e, the LCD panel 102 sinks slightly to the LCD
receiving plane 101e, and the edge thereof is engaged
with the LCD receiving plane 101e, with the result that
foreign matter may be generated due to shaving. Accord-
ing to the configuration of Embodiment 1, even the slight
possibility of the generation of such foreign matter can
be avoided.

Therefore, even if the LCD panel 102 moves when the
LCD panel 102 is inserted in the LCD holding piece 101,
orthe light-emitting unitis inserted, the LCD holding piece
101 is not damaged by a sharp outer peripheral edge of
the glass substrate. Furthermore, even before the light-
emitting unit is incorporated, the generation of foreign
matter can be prevented.

[0112] Furthermore, even in the case where the pe-
riphery of the LCD panel 102 becomes chipped or foreign
matter adheres to or is mixed in the periphery, with the
result that the foreign matter is mixed in a place other
than an image display range, the difference in level be-
tween the LCD receiving plane 101e and the LCD con-
cave portion 101j becomes an obstacle, which can pre-
vent the foreign matter from moving to the image display
range side with respect to the LCD concave portion 101].
[0113] Furthermore, as in Embodiment 1, the LCD
holding piece 101 is provided with the polarizing plate
receiving plane 101f that comes into contact with the po-
larizing plate 108 in a range smaller than the outer pe-
ripheral edge of the polarizing plate 108, and the polar-
izing plate concave portion 101k, which is a region that
does not come into contact with the outer peripheral edge
of the polarizing plate 108, is formed on the periphery of
the polarizing plate receiving plane 101f. According to
this configuration, the edge of the polarizing plate 108
can be prevented from shaving the LCD pressure piece
106, so that foreign matter such as debris can be pre-
vented from being generated. Furthermore, even in the
case where foreign matter adheres to or is mixed in the
periphery of the polarizing plate 108, with the result that
the foreign matter is mixed in a place other than animage
display range, the difference in level between the polar-
izing plate receiving plane 101f and the polarizing plate
concave portion 101k becomes an obstacle, which can
prevent the foreign matter from moving to the image dis-
play range side with respect to the polarizing plate con-
cave portion 101k.

[0114] Furthermore, the LCD pressure piece 106 is
provided with the LCD receiving plane 106¢ that comes
into contact with the LCD panel 102 in a range smaller
than an outer peripheral edge of the LCD panel 102, and
a region that does not come into contact with the outer
peripheral edge of the LCD panel 102 is formed on the
periphery of the LCD receiving plane 106c. This config-
uration can prevent the edge of the LCD panel 102 from
shaving the LCD pressure piece 106, so that the occur-
rence of foreign matter such as debris can be prevented.
[0115] The LCD panel 102 is not necessarily limited to
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the configuration in which two glasses are attached to
each other, and liquid crystal is sealed therebetween,
and the same effects are obtained whenever the outer
peripheral edge is sharp. For example, a metal press
component may be bonded to the periphery of glass.
[0116] Furthermore, the image display device is not
necessarily limited to an LCD panel. Even if the image
display device is of another system such as an electro-
luminescence display (EL display), a plasma display, or
a field discharge display, the same effects are obtained
whenever an outer peripheral edge has a sharp portion.
[0117] Furthermore, the BL unit 150 is not necessarily
required to use a light-emitting diode. Even if the BL unit
150 uses an EL elementand a fluorescenttube, the same
effects are obtained. Furthermore, even if the BL unit 150
has a configuration in which ambient light is introduced
with a prism, a lens, or the like, the same effects are
obtained.

[0118] Furthermore, the material for the LCD holding
piece 101 is not necessarily required to be a polyacetal
resin, and even if the LCD holding piece 101 is made of
other materials, forexample, aresin excellentin mechan-
ical strength such as a styrene-based resin and a car-
bonate-based resin, and a resin excellent in sliding prop-
erties such as a fluorocarbon resin, the same effects are
obtained.

[0119] In Embodiment 1, the BL polarizing plate 105
and the polarizing plate 108 are described as the optical
members placed on an optical path of a light beam. How-
ever, the optical members placed on an optical path of a
light beam are not necessarily required to be plate-
shaped optical members formed of a polarizing material
that polarizes a light beam. The optical member may be,
for example, a diffusion plate in which a diffusing agent
for diffusing light of an LED that is a point light source in
a large range is mixed, and even if the optical member
merely is a transparent plate and lenses, the same effects
are obtained.

[0120] In Embodiment 1, a holding portion, which is
composed of the elastic support portion 101b and the
holding piece elasticarms 101i, is placed in the LCD hold-
ing piece 101, and a portion to be held, which is com-
posed of the insertion legs 103a and the fixing hook 103b,
is placed in the BL unit 150. However, the same effects
are obtained even if the holding portion is placed in the
BL unit 150, and the portion to be held is placed in the
LCD holding piece 101.

[0121] Furthermore, the elastic support portion 101b
and the fixing hook 103b are placed on the upper side of
the BL unit 150, and the holding piece elastic arms 101i
and the insertion legs 103a are placed on the lower side
of the BL unit 150. However, the same effects are ob-
tained even if the holding piece elastic arms 101i and the
insertion legs 103a are placed on the upper side of the
BL unit 150, and the elastic support portion 101b and the
fixing hook 103b are placed on the lower side of the BL
unit 150.

[0122] Furthermore, although the elastic arms 103c
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are formed in the BL piece 103 in the present embodi-
ment, the same effects are obtained even if the elastic
arms 103c are formed on a plane of the EVF substrate
107 opposed to the BL unit 150.

[0123] Furthermore, in the LCD holding piece 101, al-
though the polarizing plate concave portion 101k is
formed in the vicinity of the polarizing plate receiving
plane 101f, the polarizing plate concave portion 101k
may not be formed. More specifically, an area defined
by the outer periphery of the polarizing plate receiving
plane 101f may be larger than an area defined by the
outer periphery of the polarizing plate 108.

[0124] Furthermore, in the LCD pressure piece 106,
although the area defined by the outer periphery of the
polarizing plate contact plane 106d is set to be equal to
or smaller than the area defined by the outer periphery
of the polarizing plate 105, the area defined by the outer
periphery of the polarizing plate contact plane 106d may
be larger than the area defined by the outer periphery of
the polarizing plate 105.

[0125] Furthermore, in the BL piece 103, although the
area defined by the outer periphery of a plane that comes
into contact with the polarizing plate 105 is set to be equal
to or smaller than the area defined by the outer periphery
of the polarizing plate 105, the area defined by the outer
periphery of a plane that comes into contact with the po-
larizing plate 105 may be set to be larger than the area
defined by the outer periphery of the polarizing plate 105.

[5. Another configuration of an image display device]

[0126] The image display device of Embodiment 1 is
not limited to an EVF to be mounted on a video camera,
and also can be mounted on the liquid crystal monitor 23
shownin FIG. 1. The internal structure of the liquid crystal
monitor 23 is configured as shown in FIG. 8.

[0127] FIG.7is anexploded perspective view showing
a configuration of a general liquid crystal monitor to be
mounted on a video camera or the like. As shown in FIG.
7, a liquid crystal monitor 200 includes a first LCD case
201, a substrate 202, a reflective sheet 203, a light-guid-
ing plate 204, a diffusion sheet 205, afirst polarizing sheet
206, a second polarizing sheet 207, a light-guiding plate
holder 208, a liquid crystal panel 209, a shield case 210,
a second case 211, a hinge unit 212, a ground plate 213,
and screws 214. In the vicinity of one end face of the
substrate 202, a backlight apparatus (not shown), for ex-
ample, in which a plurality of light emitting elements such
as LEDs are arranged, is mounted. On a surface side of
the substrate 202 on which the backlight apparatus is
mounted, the reflective sheet 203, the light-guiding plate
204, the diffusion sheet 205, the first polarizing sheet
206, the second polarizing sheet 207, and the liquid crys-
tal panel 209 are placed in this order. The light-guiding
plate holder 208 is formed in a frame shape and holds
the light-guiding plate 204 with the diffusion sheet 205,
the first polarizing sheet 206, and the second polarizing
sheet 207 interposed between the light-quiding plate
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holder 208 and the light-guiding plate 204. The shield
case 210is formed of a conductive material such as metal
and is formed in a frame shape, and protects the liquid
crystal panel 209 from an unwanted radiation from out-
side. In the figure, the substrate 202 to the shield case
210 are accommodated in a case formed of the first LCD
case 201 and the second LCD case 202. The ground
plate 213 can dissipate static electricity with which the
liquid crystal monitor 200 is charged to outside. The hinge
unit 212 rotatably supports the liquid crystal monitor 200
with respect to a video camera body (not shown).
[0128] In FIG. 7, when a control signal is input to the
liquid crystal panel 209, liquid crystal is driven based on
the control signal to generate an image. Furthermore, a
backlight apparatus mounted on the substrate 202 is lit
with the control signal to be input. Light output from the
backlight apparatus is incident upon the light-guiding
plate 204 via a end side (exactly, an end face with an
end being one side) of the light-guiding plate 204 op-
posed to one end side of the substrate 202 on which the
backlight apparatus is mounted. The light-guiding plate
204 outputs light in a direction perpendicular to the plate
surface of the light-guiding plate 204. Light output to the
reflective sheet 203 side from the light-guiding plate 204
is totally reflected by the reflective sheet 203 to the first
polarizing sheet 206 side via the light-guiding plate 204.
The light output in a direction perpendicular to a plane of
the light-guiding plate 204 is unified with light output to
the first polarizing sheet 206 side, and is incident upon
the diffusion sheet 205 to be diffused and become a plane
light source. The light output from the diffusion sheet 205
is condensed in a normal direction perpendicular to each
plane by the first polarizing sheet 206 and the second
polarizing sheet 207. The polarization direction of light
transmitted through the liquid crystal panel 209 is
changed by these two polarizing sheets, whereby the
switching function of the liquid crystal of the liquid crystal
panel 209 is exhibited. The light output from the second
polarizing sheet 207 is incident to the liquid crystal panel
209 from a back surface thereof and is output from a front
surface thereof. On the liquid crystal panel 209, liquid
crystal is driven with a display control signal input from
adisplay control circuit (not shown) to generate animage,
and the liquid crystal panel 209 is irradiated with light
from behind, thereby performing a display.

[0129] Intheliquid crystal monitor 200 thus configured,
the liquid crystal panel 209 is interposed between the
first LCD case 201 and the second LCD case 211 via
various sheets. At this time, due to the presence of means
for biasing the first LCD case 201 to the second LCD
case 211 side, or means for biasing the second LCD case
211 to thefirst LCD case 201 side, the liquid crystal panel
209 can be positioned without looseness, and the rubbing
between the liquid crystal panel 209 and another member
can be prevented. Thus, foreign matter such as debris
can be prevented from being generated. For example,
there is the following configuration: the first LCD case
201 includes members corresponding to the elastic fixing
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arm 101b and the holding piece elastic arms 101i shown
in FIG. 3, the second LCD case 211 includes members
corresponding to the insertion legs 103a and the fixing
hook 103b shown in FIG. 2D, and the first LCD case 201
and the second LCD case 211 are engaged with each
other, whereby the first LCD case 201 and the second
LCD case 211 are coupled to each other using a biasing
force.

[0130] Furthermore, in the light-guiding plate holder
208, the plane in contact with the liquid crystal panel 209
can be formed so that the area defined by the outer pe-
riphery of the plane is equal to or smaller than the area
defined by the outer periphery of the liquid crystal panel
209. With such a configuration, foreign matter can be
prevented from moving to an image display range side.
Furthermore, the relationship between areas of the con-
tact planes as described above is not limited to a contact
portion between the light-guiding plate holder 208 and
the liquid crystal panel 209, and the same effects can be
obtained by allowing another contact portion to have a
similar relationship. For example, the relationship is ef-
fective for a contact portion between the first LCD case
201 and the substrate 202, and a contact portion between
the shield case 210 and the second LCD case 211. The
relationship is effective particularly in the case where at
least one of two members to be in contact with is formed
of amaterial having a high possibility of generating debris
due to rubbing, such as a resin.

[0131] According to the above configuration, foreign
matter can be prevented from being generated by rub-
bing between the liquid crystal panel 209 and another
member, and a display defect frequency caused by mix-
ing of foreign matter in a display region can be reduced
remarkably. The same effects as those obtained by the
configuration of the above EVF can be obtained in the
other configuration.

[0132] The configuration of the liquid crystal monitor
200 shown in FIG. 7 is an example, and the same effects
are obtained even in a liquid crystal display device with
a different configuration. More specifically, in a liquid
crystal display device having a configuration in which at
least the liquid crystal panel 209 is positioned by being
interposed from front and back sides, the same effects
are obtained irrespective of an embodiment to which an
image display device is applied, such as a mobile tele-
phone terminal, a digital still camera, and a liquid crystal
television receiver. The same effects are obtained irre-
spective of the size of a display area.

[0133] Furthermore, the liquid crystal monitor 200 of
the present embodiment has a configuration in which the
liquid crystal panel 209 is mounted. However, the same
effects are obtained even in the configuration in which a
display device in a plate shape such as an EL display
panel and a plasma display panel is mounted.

Industrial Applicability

[0134] An image display device of the present inven-
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tion can suppress the generation of foreign matter and
substantially reduce a display defect frequency of an im-
age, so that the image display device is useful for an EVF
and a liquid crystal monitor to be mounted on a video
camera, a still camera, and a mobile telephone. Further-
more, the image display device also is useful for a liquid
crystal display, an organic EL display, or the like, which
is an image display device as a single appliance.
[0135] Among them, the image display device of the
present invention is useful particularly in an apparatus
for enlarging a display image with an optical lens as in
an EVF.

Claims
1. Animage display device, comprising:

an image display device;

a lid having a first contact plane to be in contact
with a display plane of the image display device;
and

a holding member having a second contact
plane to be in contact with a plane of the image
display device opposed to the display plane,

wherein the holding member includes a biasing por-
tion that biases the lid, and

the lid is biased in a direction of the holding member
by the biasing portion.

2. The image display device, comprising:

an image display device;

a lid having a first contact plane to be in contact
with a display plane of the image display device;
and

a holding member having a second contact
plane to be in contact with a plane of the image
display device opposed to the display plane,

wherein the lid includes a biasing portion that biases
the holding member, and is biased in a direction of
the holding member by the biasing portion.

3. The image display device according to any one of
claims 1 to 2,
wherein an area defined by an outer periphery of the
second contact plane is equal to or smaller than an
area defined by an outer periphery of the image dis-
play device.

4. The image display device according to any one of
claims 1 to 3,
wherein an area defined by an outer periphery of the
first contact plane is equal to or smaller than an area
defined by an outer periphery of the image display
device.
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5. The image display device according to any one of
claims 1 to 4,
whereinthelid is accommodated in the holding mem-
ber.

6. The image display device according to any one of
claims 1 to 5,
wherein the lid includes an opening transmitting a
light beam emitted by a light source.

7. The image display device according to claim 6,
wherein the lid includes a light source side lid on a
side of the light source, and a display device side lid
on a side of the image display device,
the image display device includes a polarizing plate
between the light source side lid and the display de-
vice side lid, and
an area defined by an outer periphery of a third con-
tact plane to be in contact with the display device
side lid and the polarizing plate is equal to or smaller
than an area defined by an outer periphery of the
polarizing plate.

Amended claims under Art. 19.1 PCT
1. Animage display device, comprising:

an image display device;

a lid having a first contact plane to be in contact
with a display plane of the image display device;
and

a holding member having a second contact
plane to be in contact with a plane of the image
display device opposed to the display plane,

wherein the holding member includes a biasing por-
tion that biases the lid, and

the lid is biased in a direction normal to the second
contact plane by the biasing portion.

2. The image display device, comprising:

an image display device;

a lid having a first contact plane to be in contact
with a display plane of the image display device;
and

a holding member having a second contact
plane to be in contact with a plane of the image
display device opposed to the display plane,

wherein the lid includes a biasing portion that biases
the holding member, and is biased in a direction nor-
mal to the second contact plane by the biasing por-
tion.

3. The image display device according to any one of
claims 1 to 2, wherein an area defined by an outer
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periphery of the second contact plane is equal to or
smaller than an area defined by an outer periphery
of the image display device.

The image display device according to any one of
claims 1 to 3, wherein an area defined by an outer
periphery of the first contact plane is equal to or
smaller than an area defined by an outer periphery
of the image display device.

The image display device according to any one of
claims 1 to 4, wherein the lid is accommodated in
the holding member.

The image display device according to any one of
claims 1 to 5, wherein the lid includes an opening
transmitting a light beam emitted by a light source.

The image display device according to claim 6,
wherein the lid includes a light source side lid on a
side of the light source, and a display device side lid
on a side of the image display device,

the image display device includes a polarizing plate
between the light source side lid and the display de-
vice side lid, and

an area defined by an outer periphery of a third con-
tact plane to be in contact with the display device
side lid and the polarizing plate is equal to or smaller
than an area defined by an outer periphery of the
polarizing plate.
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