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(54) Electro-optical device encased in mounting case, projection display apparatus, and
mounting case

(57) An electro-optical device cased in a mounting
case comprises an electro-optical device having an im-
age display region on which projection light from a light
source is incident, and a mounting case comprising a
plate disposed to face one surface of the electro-optical
device and a cover for covering the electro-optical de-
vice, a portion of the cover abutting against the plate,
wherein the mounting case accommodates the electro-

optical device by holding at least a portion of a peripheral
region located at the circumference of the image display
region of the electro-optical device with at least one of
the plate and the cover. In addition, the cover comprises
a cooling air introducing portion, and the cooling air in-
troducing portion has a cooling air guiding portion for
allowing the cooling air which is blown to the electro-
optical device encased in the mounting case to flow to-
ward the image display region.
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Description

[0001] The present invention relates to a mounting
case for accommodating an electro-optical device such
as a liquid crystal panel, which is used as a light valve
of a projection display apparatus such as a liquid crystal
projector, an electro-optical device in the mounting
case, in which the electro-optical device is accommo-
dated or encased in the mounting case, and a projection
display apparatus comprising the electro-optical device
encased in the mounting case.
[0002] In general, when a liquid crystal panel is used
as a light valve of a liquid crystal projector, the liquid
crystal panel is not provided in an exposed state on a
console, etc., constituting the liquid crystal projector, but
it is accommodated or encased in a suitable mounting
case, and then the mounting case including the liquid
crystal panel is provided on the console.
[0003] This is because the liquid crystal panel can be
easily fixed and installed to the console by suitable
screw holes provided in the mounting case.
[0004] In such a liquid crystal projector, source light
emitted from a light source is projected on the liquid
crystal panel in the mounting case as focused light. Light
passed through the liquid crystal panel is enlarged and
projected on the screen to display images. In this way,
since enlarged projection is generally predetermined in
such a liquid crystal projector, relatively intensive light
emitted from a light source such as a metal halide lamp
is used.
[0005] However, in this construction, first, there is a
problem in that the temperature of the liquid crystal pan-
el encased in the mounting case rises. That is, the rise
in temperature causes the rise in temperature of the liq-
uid crystal interposed between a pair of transparent sub-
strates in the liquid crystal panel. Therefore, the char-
acteristics of the liquid crystal are deteriorated. In addi-
tion, when the light emitted from the source light is un-
even, the liquid crystal panel is partially heated, and then
the deviation of its transmittance is generated by the so-
called hot spots. Thus, the quality of projected images
deteriorates.
[0006] The technique for preventing the rise in tem-
perature of the liquid crystal panel includes an approach
for preventing the rise in temperature of the liquid crystal
panel by providing a heat radiating sheet between a liq-
uid crystal panel and a heat radiating plate in the liquid
crystal display module comprising a case, which is re-
ferred as a 'mounting case' in this specification, having
the liquid crystal panel and the heat radiating plate for
holding and accommodating the liquid crystal panel.
[0007] In addition, in order to solve the problem, other
approaches, such as an approach of providing a light
shielding film on a substrate positioned at the side of the
liquid crystal panel on which light is incident and an ap-
proach of forming the mounting case, in which the liquid
crystal panel is held or accommodated, using a light re-
flective material, have been known.

[0008] However, the conventional approaches for
preventing the rise in temperature of the liquid crystal
panel have the following problems. As long as intensive
light is emitted from the light source, the problem of the
rise in temperature of the liquid crystal panel may occur
at any time. Therefore, in order to obtain still higher im-
age quality, the more effective measures to prevent the
rise in temperature are required instead of or in addition
to the aforementioned approaches.
[0009] For example, according to the approach of us-
ing the radiating sheet, the heat accumulated in the liq-
uid crystal panel can be effectively radiated. However,
assuming that the radiating sheet is provided to cover
the entire surface of the substrate, the approach can be
used for a reflective liquid crystal panel, but cannot be
used for a transmissive liquid crystal panel.
[0010] In addition, according to the approach of re-
flecting light by the light shielding film and the mounting
case, as the areas of the light shielding film and the
mounting case increase, the amount of the reflected
light increases. Thus, the rise in temperature of the liquid
crystal panel can be surely prevented. However, if the
amount of the reflected light increases indiscriminately,
the stray light increases in the housing for accommodat-
ing the liquid crystal panel in the mounting case. Thus,
the quality of images can be deteriorated. In addition,
since the increase of the area of the light shielding film
causes the reduction of the amount of the light from the
source light, which is to be originally incident to and to
pass through the liquid crystal panel, the image can be
darkened. Thus, it is contrary to the aforementioned pur-
pose in which the intensive light is used in order to dis-
play a brighter image. Accordingly, the aforementioned
conventional approaches cannot be a total solution for
the above problems.
[0011] The present invention is contrived to solve the
above problems, and an object of the present invention
is to provide an electro-optical device encased in a
mounting case capable of effectively suppressing the
rise in temperature of the electro-optical device, to which
relatively intensive light is incident, and a projection dis-
play apparatus comprising the electro-optical device en-
cased in the mounting case. In addition, another object
of the present invention is to provide a mounting case
suitable for mounting the electro-optical device.
[0012] In order to achieve the objects, an electro-op-
tical device in a mounting case according to the present
invention comprises an electro-optical device having an
image display region on which projection light from a
light source is incident, and a mounting case which com-
prises a plate disposed to face one surface of the elec-
tro-optical device and a cover for covering the electro-
optical device, the cover having a portion which abuts
against the plate, the mounting case accommodating
the electro-optical device by holding at least a portion
of a peripheral region located in the circumference of
the image display region of the electro-optical device
with at least one of the plate and the cover. In addition,
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the cover comprises a cover main body for accommo-
dating the electro-optical device and a cooling air intro-
ducing portion provided to be extended from or along
the cover main body, and the cooling air introducing por-
tion has a cooling air scattering prevention portion for
flowing the cooling air which is blown to the electro-op-
tical device encased in a mounting case toward the cov-
er main body.
[0013] According to the electro-optical device en-
cased in the mounting case of the present invention hav-
ing the image display region on which the projection light
from the light source is incident, the electro-optical de-
vice is accommodated into the mounting case compris-
ing the cover and the plate. The electro-optical device
includes, for example, a liquid crystal device or a liquid
crystal panel which is mounted as a light valve of the
projection display apparatus. In addition, the mounting
case may have a light shielding function for preventing
the leakage of light in the peripheral region of the elec-
tro-optical device and the entry of influx of the stray light
from the peripheral region to the image display region
by covering at least a portion of the peripheral region of
the electro-optical device.
[0014] In addition, particularly in the present inven-
tion, the cover comprises a cover main body and a cool-
ing air introducing portion, and the cooling air introduc-
ing portion has a cooling air scattering prevention por-
tion for allowing the cooling air which is blown to the
electro-optical device encased in a mounting case to
flow toward the cover main body. Thus, it is possible to
increase the heat radiating capability of the cover, and
to effectively cool the electro-optical device. This is ob-
tained as follows.
[0015] Firstly, when projected light is incident on the
electro-optical device, the temperature of the electro-
optical device rises. Then, the heat generated in the
electro-optical device is directly transferred to at least
one of the plate and the cover holding the peripheral re-
gion, or the heat transferred to the plate is indirectly
transferred to the cover through the abutting portion. In
this case, the plate and the cover function as a heat sink
of the electro-optical device.
[0016] In the present invention, the cooling air is
blown to the electro-optical device encased in a mount-
ing case. For example, in a case that the electro-optical
device encased in a mounting case is installed in a pro-
jection display apparatus, the cooling air can be blown
by a cooling fan installed in the projection display appa-
ratus. In addition, the cooling air introducing portion ac-
cording to the present invention has the aforementioned
cooling air scattering prevention portion. Therefore,
firstly, since the cooling air which is blown to the electro-
optical device encased in a mounting case can be ef-
fectively flown to the cover main body for accommodat-
ing the electro-optical device, the cooling of the electro-
optical device itself can be effectively implemented. In
addition, since this also means that the cooling of the
cover can be effectively performed, the cover can more

effectively function as the aforementioned heat sink.
[0017] As a result, according to the present invention,
the effective cooling of the electro-optical device can be
realized. Therefore, in the present invention, since trou-
bles due to the rise in temperature of the electro-optical
device, such as the deterioration of the characteristics
of a liquid crystal layer constituting the electro-optical
device or the occurrence of hot spots in the liquid crystal
layer, do not occur, it is possible to display high-quality
images.
[0018] In addition, the construction that the cooling air
introducing portion is provided to be extended from the
cover main body typically corresponds to the case that
both portions are integrally constructed and the cooling
air introducing portion is provided as an extending part
of the cover main body. In addition, the construction that
the cooling air introducing portion is extended along the
cover main body typically corresponds to the case that
both portions are constructed separately and the cooling
air introducing portion is additionally attached to the cov-
er main body.
[0019] In an aspect of the electro-optical device en-
cased in a mounting case of the present invention, the
cooling air scattering prevention portion comprises a
baffle plate.
[0020] According to the aspect, the cooling air scat-
tering prevention portion comprises the baffle plate.
Herein, the baffle plate means a plate having a function
for interrupting the flow of the cooling air blown to the
electro-optical device encased in a mounting case to a
certain extent, and also, for allowing the cooling air to
flow toward the cover main body by means of the inter-
ruption.
[0021] In the aspect, since the cooling air can be more
effectively blown toward the cover main body by such a
baffle plate, the cooling of the electro-optical device it-
self or the cooling of the cover can be more effectively
performed.
[0022] In another aspect of the electro-optical device
encased in a mounting case of the present invention,
the cooling air introducing portion comprises a slope
portion having a pointed shape so that the tip of the cool-
ing air introducing portion faces a direction of the flow
of the cooling air, and the cooling air scattering preven-
tion portion comprises the slope portion.
[0023] According to the aspect, the cooling air scat-
tering prevention portion comprises the slope portion.
Herein, the slope portion means a portion having a
pointed shape whose tip faces the direction of the flow
of the cooling air, as described above. According to the
presence of the slope portion, the cooling air is typically
considered to firstly reach the tip, and then flows up or
down a surface constituting the slope portion to pass
through the slope portion.
[0024] Herein, in a case where the tip or the slope por-
tion is not provided, for example, in a case where a block
type member having a predetermined thickness is pro-
vided in place of the slope portion or the like, the flow of
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the cooling air is interrupted by the block type member
to a certain extent, and then the flow of the interrupted
cooling air proceeds along the surface of the block type
member. Therefore, the cooling air is difficult to be blown
toward the cover main body.
[0025] In this way, by the 'slope portion' referred in this
aspect of the present invention, the function of the cool-
ing air scattering prevention portion can be more pro-
moted, and thus, the cooling of the electro-optical device
itself or the cooling of the cover can be more effectively
implemented.
[0026] The 'pointed shape' referred in this aspect of
the present invention includes a tapered shape, a
wedge shape, a streamline shape, etc.
[0027] In another aspect of the electro-optical device
encased in a mounting case of the present invention,
the baffle plate is provided to surround a surface consti-
tuting the slope portion.
[0028] According to the aspect, the baffle plate is pro-
vided to surround the surface constituting the slope por-
tion. Herein, the 'surface constituting the slope portion'
is typically considered to be a surface along which a
cooling air flows up or down, in a case where the cooling
air flows up or down as described above. In addition, in
the aspect, the baffle plate is provided to surround the
surface.
[0029] In other words, according to the aspect, a phe-
nomenon that the cooling air reached the tip of the slope
portion flows up or down the surface as described above
can be more frequently occurred. Therefore, the cooling
air can be more effectively discharged into the cover
main body.
[0030] The expression 'to surround' in the aspect in-
cludes various shapes and is affected by the specific
shape of the baffle plate, the specific shape of the slope
portion, and their combinations. For example, in a case
where the slope portion has a shape of triangular prism
which is a kind of the tapered shape, an aspect that the
quadrilateral plates adhered to both bottoms of the tri-
angular prism correspond to the baffles may be consid-
ered. In this case, if the area of the quadrilateral shape
is larger than that of the bottoms, it seems as if the sur-
plus portions of the quadrilateral shape were erected to
be orthogonal to the side of the triangular prism. As a
result, the side of the triangular prism, that is, a 'surface
constituting the slope portion' is surrounded by the sur-
plus portions of the quadrilateral shape from both bot-
toms. In addition to the aspect, if another plate corre-
sponding to a 'baffle plate' is provided to span between
the quadrilateral plates adhered to both bottoms, it
seems as if the plate and the quadrilateral plates com-
pletely surrounded the side of the triangular prism. The
expression 'to surround' in the aspect includes these
shapes.
[0031] In another aspect of the electro-optical device
encased in a mounting case of the present invention,
the cover main body has a window for exposing the im-
age display region outside, and a surface of the image

display region of the electro-optical device, which is ex-
posed through the window, is continuous with a surface
constituting the slope portion.
[0032] According to the aspect, since the window is
provided in the cover main body, the projection light can
be incident to the image display region of the electro-
optical device.
[0033] In addition, particularly in the aspect, the sur-
face of the image display region of the electro-optical
device which is exposed through the window is contin-
uous with the surface constituting the slope portion.
Herein, the expression 'surface constituting the slope
portion' is typically considered to refer to the surface de-
scribed above, that is, a surface where the cooling air
flows up or down. In the aspect, this surface and the
surface of the electro-optical device are 'continuous'
with one another. Therefore, the cooling air which flows
up or down the surface constituting the slope portion is
blown toward the surface of the electro-optical device
almost without the interruption of flowing at an end in-
terface between the surfaces. As a result, the cooling of
the electro-optical device itself can be more effectively
performed than that of the aforementioned case.
[0034] The expression 'continuous' includes, for ex-
ample, a case that surfaces A and B of a square shape
are not orthogonal to each other and one side of the sur-
face A abuts on one side of the surface B. In addition,
a case that the other surfaces C, D, ··· are positioned
between the surfaces A and B and the aforementioned
conditions are satisfied between these surfaces also be-
longs to the construction that the surfaces A and B are
continuous with each other.
[0035] However, since the essence of the construc-
tion of 'continuous' is to obtain the functions and effects
that the flow of cooling air proceeds without interruption
as described above, the verbatim application of the
aforementioned definition cannot completely judge
whether the construction is in the 'continuous' range. For
example, in terms of the aforementioned reference nu-
merals, in a case where a surface ζ is positioned be-
tween the surfaces A and B and the surfaces ζ and B
are orthogonal, the surfaces A and B may be not con-
tinuous with each other. However, in a case where the
surface ζ is a rectangular shape and its area is extreme-
ly smaller than those of the surfaces A and B, it is not
considered that the cooling air blown through the sur-
faces A, ζ, and B is interrupted. Therefore, in this case,
the surfaces A and B are also considered to be in the
'continuous' range in the aspect.
[0036] In another aspect of the electro-optical device
encased in a mounting case of the present invention,
the edge of the window has a tapered shape.
[0037] According to the aspect, the surface constitut-
ing the slope portion, the surface constituting the image
display region of the electro-optical device, and the sur-
face constituting the edge of the window are considered
to be the surfaces A, B, and c, respectively, so that the
aforementioned 'continuous' can be suitably realized.
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[0038] Incidentally, for the purpose of preventing un-
necessary light from being incident to the electro-optical
device, it is preferable that the surface of the cover main
body on which the window is provided and the afore-
mentioned surface of the electro-optical device are not
coplanar. In this case, it is preferable that the surface of
the electro-optical device is formed at a slightly re-
cessed position from the surface of the cover main body
on which the window is formed. From this point of view,
the construction of the aspect may be preferable.
[0039] In addition, the angle of the 'tapered shape' is
preferably 15° or less. For example, assuming a specific
case that the cooling air flows up the surface constituting
the slope portion and flows down the surface constitut-
ing the 'tapered portion' of the aspect to reach the sur-
face of the electro-optical device, if the angle of the ta-
pered shape is 15° or more, it is difficult for the cooling
air once flowing up the surface constituting the slope
portion to flow down a relatively steep slope and reach
the surface of the electro-optical device. However, even
if the angle of the tapered shape ranges from 15° or
more to less than 90°, the surface of the edge of the
window and the surface of the electro-optical device are
in the 'continuous' range.
[0040] In another aspect of the electro-optical device
encased in a mounting case of the present invention,
the cover further has a cooling air discharging portion
for discharging the cooling air blown from the cover main
body toward the cover, and the cooling air discharging
portion has a first surface-area increasing portion for in-
creasing the surface-area thereof.
[0041] According to the aspect, the cover comprises
the cooling air discharging portion corresponding to the
aforementioned cooling air introducing portion, and the
cooling air discharging portion has the first surface-area
increasing portion. As a result, the heat radiating capa-
bility or the cooling capability of the cover can be im-
proved. Therefore, since the cover can be substantially
always maintained in a suitably cooled state, the cooling
of the electro-optical device can be very effectively per-
formed.
[0042] In another aspect of the electro-optical device
encased in a mounting case of the present invention,
the cover has a side wall portion facing the side of the
electro-optical device in the cover main body, and the
side wall portion has a second surface-area increasing
portion for increasing the surface-area thereof.
[0043] According to the aspect, since the cover is pro-
vided with the side wall portion and the side wall portion
is provided with the second surface-area increasing por-
tion, the heat radiating capability or the cooling capabil-
ity of the cover can be improved. Therefore, since the
cover can be substantially always maintained in a suit-
ably cooled state, the cooling of the electro-optical de-
vice can be very effectively performed. In addition, since
the sidewall portion faces the side of the electro-optical
device, an occupation ratio of the sidewall portion over
the entire cover is originally large. In the aspect, since

the sidewall portion occupying relatively large area of
the entire area of the cover is provided with the second
surface-area increasing portion, it is possible to further
effectively increase the entire area of the cover.
[0044] In another aspect of the electro-optical device
encased in a mounting case of the present invention,
the cooling air introducing portion comprises a baffle
portion for blowing the cooling air to the side wall portion,
and the cooling air scattering prevention portion com-
prises the baffle portion.
[0045] According to the aspect, the baffle portion al-
lows the cooling air to flow toward the side wall portion,
the baffle portion being formed in the cooling air intro-
ducing portion and the cooling air scattering prevention
portion. As a result, the function and effect of the second
surface-area increasing portion provided in the side wall
portion can be more effectively obtained.
[0046] In another aspect of the electro-optical device
encased in a mounting case of the present invention, at
least one of the first surface-area increasing portion and
the second surface-area increasing portion comprises
fins formed to be protruded from the surface of the cover
and/or dimples formed to form recesses on the surface
of the cover.
[0047] According to the aspect, the surface area of the
cover can be relatively easily increased.
[0048] 'The fins' described in the aspect may be
formed by a process such as a cutting process, a forging
process, a pressing process, an injection molding proc-
ess, or a casting process when the cover main body is
formed or thereafter.
[0049] In addition, the difference between the 'dimple'
and 'the fin' is determined whether they are protruded
or concaved from 'the surface of the cover' as a refer-
ence surface.
[0050] In some cases, 'the dimple' referred in the as-
pect may have a property that 'it never interrupts the flow
of the cooling air blown to the electro-optical device en-
cased in the mounting device'. From this point of view,
based on the understanding that the fins have a property
to interrupt the flow of the cooling air a little, it is possible
to determine the difference between the dimple and the
fin.
[0051] In addition, in the aspect, the expression 'to
form a concave' does not mean that a process of 'form-
ing the concave' is actually performed when actually
forming the dimple on the surface of the cover. As a
method of forming the dimple, likewise the method of
forming fins, the dimples can be formed by a process
such as a cutting process, a forging process, a pressing
process, an injection molding process, or a casting proc-
ess when the cover main body is formed or thereafter.
[0052] In another aspect of the electro-optical device
cased in the mounting case of the present invention, the
fins are provided to correspond to the direction of the
flow of cooling air.
[0053] According to the aspect, since the fins are pro-
vided to correspond to the direction of the flow of cooling
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air blown to the electro-optical device encased in the
mounting case, the cooling effect on the cover by the
fins can be more effectively improved.
[0054] In other words, if the fins are provided to inter-
rupt the flow of cooling air, it is difficult for the cooling air
to be blown beyond the fins, so that the cover cannot be
effectively cooled. However, if the fins are formed to cor-
respond to the direction of the flow of cooling air, the fins
do not stop the flow of cooling air, so that the cooling air
can be blown over the entire cover uniformly. Thus, ac-
cording to the aspect, the cooling effect on the cover can
be effectively improved.
[0055] In the aspect, the construction that 'the fins are
provided to follow the direction of the flow of cooling air'
specifically includes the following cases. For example,
the first case is that, when the cooling air linearly flows
around the cover, the fins are formed to follow the direc-
tion of the flow of cooling air. The second case is that,
when the cooling air flows in whirls around the cover,
the fins are provided to change their providing directions
according to the positions of the fins provided on the
cover. In addition to these cases, the construction in-
cludes another case that, even if the cooling air flows in
rather irregular directions around the electro-optical de-
vice encased in the mounting case, the fins are provided
to change their directions so as to follow all or a portion
of the directions of irregular flow according to the posi-
tions of the fins provided on the cover.
[0056] In another aspect of the electro-optical device
encased in the mounting case of the present invention,
the fins include a first column of fins and a second col-
umn of fins extended in parallel to the first column of
fins, and a gap between the first column of fins and the
second column of fins is 1 mm or more.
[0057] According to the aspect, the fins comprise the
first column of fins and the second column of fins. Here-
in, more specifically, for example, 'the first column of fins'
and 'the second column of fins' are considered to corre-
spond to fins which are extended in a relatively long
straight shape.
[0058] In addition, in the aspect, the gap between the
two columns of fins is 1 mm or more. As a result, the
cooling air, which is blown to the electro-optical device
encased in the mounting case, can be also supplied be-
tween the two columns of fins uniformly without any dif-
ficulty.
[0059] In particular, assuming that the electro-optical
device encased in the mounting device of the present
invention is mounted to a projection display apparatus,
the electro-optical device encased in the mounting case
and a cooling fan individually provided to the projection
display apparatus have to be provided at a long dis-
tance, or it is difficult that both of them are arranged to
be opposite to each other since additional components
are provided to the projection display apparatus. In this
case, it is considered that only the cooling air having a
low static pressure and a low amount are blown to the
electro-optical device encased in the mounting case.

[0060] In the aspect, since the gap between the two
columns of fins is set to a relatively long distance of 1
mm or more as described above, the cooling air having
a low static pressure and a low air volume can be sup-
plied between the two columns of fins. By doing so,
since the surface area of the fins which are exposed to
the cooling air is increased, the heat radiating property
of the fins can be more improved.
[0061] Therefore, according to the aspect, it is possi-
ble to further improve the heat radiating capability of the
entire cover.
[0062] In another aspect of the electro-optical device
encased in the mounting case of the present invention,
the cover is made of a material having a high heat con-
ductivity.
[0063] According to the aspect, since the cover is
made of the material having a high heat conductivity, the
heat radiating capability of the cover can be highly im-
proved along with the function and effect due to the cool-
ing air scattering prevention portion, the first and the
second surface-area increasing portions, and the like.
[0064] To be specific, 'the material having a high heat
conductivity' preferably includes aluminum, magnesi-
um, copper, or their alloys.
[0065] In order to achieve the objects, another aspect
of an electro-optical device encased in a mounting case
according to the present invention comprises an electro-
optical device having an image display region on which
projection light from a light source is incident, and a
mounting case comprising a plate disposed to face one
surface of the electro-optical device and a cover for cov-
ering the electro-optical device, the cover having a por-
tion which abuts against the plate, the mounting case
accommodating the electro-optical device by holding at
least a portion of a peripheral region located in the cir-
cumference of the image display region of the electro-
optical device with at least one of the plate and the cover.
In addition, the cover comprises a cover main body and
a cooling air introducing portion, and the cooling air in-
troducing portion has a slope portion having a pointed
shape.
[0066] According to the aspect, the substantially
same function and effect as the electro-optical device
encased in a mounting case comprising the slope por-
tion can be obtained.
[0067] An another electro-optical device cased in the
mounting case according to the present invention com-
prises an electro-optical device having an image display
region on which projection light from a light source is
incident, and a mounting case comprising a plate dis-
posed to face one surface of the electro-optical device
and a cover for covering the electro-optical device, a
portion of the cover abutting against the plate, wherein
the mounting case accommodates the electro-optical
device by holding at least a portion of a peripheral region
located at the circumference of the image display region
of the electro-optical device with at least one of the plate
and the cover. In addition, the cover comprises a cooling
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air introducing portion, and the cooling air introducing
portion has a cooling air guiding portion for allowing the
cooling air which is blown to the electro-optical device
encased in a mounting case to flow toward the image
display region.
[0068] In order to solve the problems, a mounting
case of the present invention comprises a plate dis-
posed to face one surface of the electro-optical device
having an image display region on which projection light
from a light source is incident and a cover for covering
the electro-optical device, the cover having a portion
which abuts against the plate, the mounting case ac-
commodating the electro-optical device by holding at
least a portion of a peripheral region located in the cir-
cumference of the image display region of the electro-
optical device with at least one of the plate and the cover.
In addition, the cover comprises a cover main body and
a cooling air introducing portion, and the cooling air in-
troducing portion has a cooling air scattering prevention
portion for allowing the cooling air which is blown to the
electro-optical device encased in a mounting case to
flow toward the cover main body.
[0069] According to the mounting case of the present
invention, it is possible to provide a mounting case suit-
able for the electro-optical device encased in the mount-
ing case of the present invention.
[0070] In order to solve the problems, a projection dis-
play apparatus of the present invention comprises the
aforementioned electro-optical device encased in the
mounting case (including their various aspects); the light
source; an optical system for guiding the light emitted
from the light source into the electro-optical device; a
projection optical system for projecting the light emitted
from the electro-optical device; and a cooling air dis-
charging portion for supplying cooling air to the electro-
optical device encased in the mounting case.
[0071] According to the projection display apparatus
of the present invention, since it comprises the afore-
mentioned electro-optical device encased in the mount-
ing case of the present invention, and the electro-optical
device can be effectively cooled by the cooling air scat-
tering prevention portion and the cooling air discharging
portion provided in the projection display apparatus, it
is possible to display much higher quality of images.
[0072] Embodiments of the present invention will now
be described by way of further example only and with
reference to the accompanying drawings, in which:

Fig. 1 is a plan view illustrating an embodiment of a
projection liquid crystal apparatus according to the
present invention.
Fig. 2 is a plan view illustrating an embodiment of
an electro-optical device according to the present
invention.
Fig. 3 is a cross-sectional view taken along the line
H-H' shown in Fig. 2.
Fig. 4 is an exploded perspective view illustrating a
mounting case according to a first embodiment of

the present invention together with an electro-opti-
cal device.
Fig. 5 is a front view of an electro-optical device en-
cased in the mounting case according to the first
embodiment of the present invention.
Fig. 6 is a cross-sectional view taken along the line
X1-X1' shown in Fig. 5.
Fig. 7 is a cross-sectional view taken along the line
Y1-Y1' shown in Fig. 5.
Fig. 8 is a back view seen from the direction of Z 1
shown in Fig. 5.
Fig. 9 is a front view of a plate member constituting
the mounting case according to the first embodi-
ment of the present invention.
Fig. 10 is a back view seen from the direction of Z2
shown in Fig. 9.
Fig. 11 is a side view seen from the direction of Z3
shown in Fig. 9.
Fig. 12 is a front view of a cover member constitut-
ing the mounting case according to the first embod-
iment of the present invention.
Fig. 13 is a back view seen from the direction of Z4
shown in Fig. 12.
Fig. 14 is a side view seen from the direction of Z5
shown in Fig. 12.
Fig. 15 is a perspective view of the electro-optical
device encased in the mounting case according to
the first embodiment of the present invention and
illustrates the flow of air with respect to the electro-
optical device encased in the mounting case.
Fig. 16 is a comparative example to Fig. 15.
Fig. 17 is a view having the same purpose as Fig.
15 and illustrates an aspect where a rear pin portion
is not provided.
Fig. 18 is a view having the same purpose as Fig.
15 and illustrates an aspect where a front pin portion
is provided.
Fig. 19 is a view having the same purpose as Fig.
15 and illustrates a case having a different aspect
of a baffle plate.
Fig. 20 is a view having the same purpose as Fig.
12 and illustrates a different case in that a baffle por-
tion is provided in a cooling air introducing portion.
Fig. 21 is a view having the same purpose as Fig.
15 and illustrates a different case in that a baffle por-
tion is provided in a cooling air introducing portion.
Fig. 22 is a view having the same purpose as Fig.
12 and illustrates a different case in that dimples in
place of a rear fin portion are provided in a cooling
air discharging portion.
Fig. 23 is a cross-sectional view taken along the line
W-W' shown in Fig. 22 and particularly illustrates
only the cross-sectional shapes of the straight fins
and the dimples constituting a rear fin portion.
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(An Embodiment of A Projection Liquid Crystal
Apparatus)

[0073] Firstly, with reference to Fig. 1, an embodiment
of a projection liquid crystal apparatus according to the
present invention will be described on the basis of an
optical system which is assembled in optical units. The
projection display apparatus of the embodiment is con-
structed into a multi-plate color projector having three
liquid light valves, the liquid light valve being an example
of an electro-optical device encased in a mounting case.
[0074] In Fig. 1, a liquid crystal projector 1100, an ex-
ample of the multi-plate color projector according to the
embodiment of the invention, is a projector which in-
cludes three liquid light valves each having an electro-
optical device in which a driving circuit is mounted on a
TFT array substrate as RGB light valves 100R, 100G,
and 100B.
[0075] In the liquid crystal projector 1100, the light
emitted from a lamp unit 1102, which is a white light
source such as a metal halide lamp, is divided into R,
G, and B light components corresponding to three pri-
mary colors R, G, and B by three mirrors 1106 and two
dichroic mirrors 1108, and the light components are
guided into the light valves 100R, 100G, and 100B cor-
responding to the respective colors. In this case, the B
light component is particularly guided through a relay
lens system 1121 comprising an incident lens 1122, a
relay lens 1123, and an emitting lens 1124 in order to
prevent the loss of light due to its long optical path. The
light components corresponding to the three primary
colors, which are modulated by the light valves 100R,
100G, and 100B, are synthesized by a dichroic prism
1112 and then projected on a screen 1120 as a color
image through a projection lens 1114.
[0076] An active matrix driving liquid crystal device as
described later, in which TFTs are used as switching de-
vices, for example, is used as the light valves 100R,
100G, and 100B of the embodiment. The light valves
100R, 100G, and 100B are constructed as the electro-
optical devices encased in the mounting cases as de-
scribed later in detail.
[0077] As shown in Fig. 1, a sirocco fan 1300 (which
corresponds to an example of 'the cooling air discharg-
ing portion' as referred in the present invention) is pro-
vided in the liquid projector 1100 to supply cooling air to
the light valves 100R, 100G, and 100B. The sirocco fan
1300 comprises a substantially cylindrical member hav-
ing a plurality of blades 1301 on the side thereof, and
the cylindrical member rotates around its axis to cause
the blades 1301 to generate wind. In accordance with
such a principle, the wind generated by the sirocco fan
1300 flows in whirls as shown in Fig. 1.
[0078] The wind is supplied to the respective light
valves 100R, 100G, and 100B through air passage not
shown in Fig. 1, and blown toward the light valves 100R,
100G, and 100B from respective outlets 100RW,
100GW, and 100BW provided near the light valves

100R, 100G, and 100B.
[0079] Incidentally, by using the sirocco fan 1300 as
described above, it is possible to obtain an advantage
that the wind is easily supplied to narrow spaces around
the light valves 100R, 100G, and 100B because the
wind has a high static pressure.
[0080] In the aforementioned construction, the light
emitted from the lamp unit 1102, which is an intensive
light source, raises the temperatures of the light valves
100R, 100G, and 100B. At that time, if the temperatures
rise excessively, the liquid crystal constituting the light
valves 100R, 100G, and 100B may be deteriorated, or
hot spots generated by the partial heating of the liquid
crystal panel due to the unevenness of light emitted from
the light source may cause the deviation of its transmit-
tance. For this reason, particularly in the embodiment,
mounting cases capable of cooling the electro-optical
devices are provided in the respective light valves 100R,
100G, and 100B as described later. Therefore, it is pos-
sible to effectively suppress the temperature rise of the
light valves 100R, 100G, and 100B as described later.
[0081] In the embodiment, it is preferable that cooling
means comprising a circulating unit for flowing a coolant
through the surrounding spaces of the light valves 100R,
100G, and 100B is provided within a housing of the liquid
crystal projector 1100. This makes it possible to further
effectively cool the electro-optical device encased in the
mounting case having a heat radiating function as de-
scribed later.

(An embodiment of an electro-optical device)

[0082] Next, the overall construction of an electro-op-
tical device according to an embodiment of the present
invention will be described with reference to Figs. 2 and
3. Herein, a driving circuit built-in TFT active driving liq-
uid crystal device is illustrated as an example of an elec-
tro-optical device. The electro-optical device according
to the embodiment is used as the liquid light valves
100R, 100G, and 100B of the aforementioned liquid
crystal projector 1100. Herein, Fig. 2 is a plan view of
the electro-optical device and illustrates a TFT array
substrate and constructional components provided ther-
eon as seen from a counter substrate. Fig. 3 is a cross-
sectional view taken along the line H-H' shown in Fig. 2.
[0083] Referring to Figs. 2 and 3, in the electro-optical
device according to the embodiment, the TFT array sub-
strate 10 is disposed to face the counter substrate 20.
A liquid crystal layer 50 is sealed between the TFT array
substrate 10 and the counter substrate 20. The TFT ar-
ray substrate 10 and the counter substrate 20 are bond-
ed to each other by a seal member 52 disposed at a seal
region which is positioned around an image display re-
gion 10a.
[0084] The seal member 52 for bonding both sub-
strates is made of, for example, ultra-violet curable res-
in, thermosetting resin, and the like, which is applied on
the TFT array substrate 10 in a manufacturing process
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and then cured by ultra-violet irradiation or heating. In
addition, spacers such as glass fiber or glass bead are
dispersed in the seal member 52 to keep the gap be-
tween the TFT array substrate 10 and the counter sub-
strate 20 (the gap between the substrates) at a prede-
termined value. That is, the electro-optical device of the
embodiment is small in size and suitably used as a light
valve of the projector for enlarging and displaying imag-
es.
[0085] A frame light shielding film 53 having a light
shielding property and for defining a frame region of the
image display region 10a is provided on the counter sub-
strate 20 parallel to the inner side of the seal region
where the seal member 52 is disposed. All or a portion
of the frame light shielding film 53 may be provided on
the TFT array substrate 10 as a built-in light shielding
film.
[0086] In the peripheral region positioned at the outer
side of the seal region, where the seal member 52 is
disposed, out of a region extending to the circumference
of the image display region, a data line driving circuit
101 and an external circuit connection terminal 102 are
provided along one side of the TFT array substrate 10,
and scanning line driving circuits 104 are provided along
two sides adjacent to the one side thereof. Furthermore,
a plurality of wiring lines 105 for connecting the scanning
line driving circuits 104 provided along two sides of the
image display region 10a are provided at the remaining
side of the TFT array substrate 10. As shown in Fig. 2,
upper and lower conducting members 106 for serving
as upper and lower conduction terminals between the
two substrates are disposed at four corners of the coun-
ter substrate 20. On the other hand, on the TFT array
substrate 10, the upper and lower conduction terminals
are provided at the regions opposite to the corners.
Through these members, the electrical conduction is
made between the TFT array substrate 10 and the coun-
ter substrate 20.
[0087] In Fig. 3, pixel-switching TFTs and wiring lines
such as scanning lines and data lines are formed on the
TFT array substrate 10, and then, an alignment layer is
formed on a pixel electrode 9a. On the other hand, on
the counter substrate 20, a counter electrode 21 and
light shielding films 23 of a lattice or stripe shape are
provided, and in addition, an alignment layer is formed
on the uppermost portion thereof. A liquid crystal layer
50, which is made of, for example, one kind of nematic
liquid crystal or a mixture of plural kinds of nematic liquid
crystal, takes a predetermined alignment state between
the pair of alignment layers.
[0088] In addition to the data line driving circuit 101
and the scanning line driving circuits 104, etc., a sam-
pling circuit for sampling image signals on image signal
lines and for supplying the sampled image signals to da-
ta lines, a precharge circuit for supplying the precharge
signals of a predetermined level to a plurality of data
lines prior to the image signals, and an test circuit and
the like for testing the quality and defects of the electro-

optical device during the manufacturing process or at
the time of forwarding may be formed on the TFT array
substrate 10 shown in Figs. 2 and 3.
[0089] When the electro-optical device as construct-
ed above is operated, intensive light is radiated from the
upper side of Fig. 3. As a result, the temperature of the
electro-optical device rises by the heating due to the
light absorption in the counter substrate 20, the liquid
crystal layer 50, and the TFT array substrate 10, etc.
The rise in temperature facilitates the deterioration of
the liquid crystal layers 50 and causes the deterioration
of the quality of the display image.
[0090] Therefore, in the embodiment, the rise in tem-
perature is effectively suppressed by an electro-optical
device encased in a mounting case as described below.

(An electro-optical device encased in a mounting case;
First embodiment)

[0091] Next, an electro-optical device encased in a
mounting case according to a first embodiment of the
present invention will be described with reference to
Figs. 4 to 14.
[0092] Firstly, the basic construction of a mounting
case according to a first embodiment will be described
with reference to Figs. 4 to 14. Herein, Fig. 4 is an ex-
ploded perspective view of a mounting case according
to the first embodiment together with the above-de-
scribed electro-optical device, Fig. 5 is a front view of
the electro-optical device encased in the mounting case,
Fig. 6 is a cross-sectional view taken along the line
X1-X1' shown in Fig. 5, Fig. 7 is a cross-sectional view
taken along the line Y1-Y1' shown in Fig. 5, and Fig. 8
is a back view seen from the Z1 direction in Fig. 5. Figs.
4 to 8 illustrate the mounting case in which the electro-
optical device is accommodated. In addition, Fig. 9 is a
front view of a plate member constituting the mounting
case, Fig. 10 is a back view seen from the Z2 direction
in Fig. 9, and Fig. 11 is a side view seen from the Z3
direction in Fig. 9. Furthermore, Fig. 12 is a front view
of a cover member constituting the mounting case, Fig.
13 is a back view seen from the Z4 direction in Fig. 12,
and Fig. 14 is a side view seen from the Z5 direction in
Fig. 12.
[0093] As shown in Figs. 4 to 8, the mounting case
601 comprises the plate member 610 and the cover
member 620. The electro-optical device 500, which is
accommodated in the mounting case 601, comprises
another optical component such as a reflection prevent-
ing plate overlapped with the surface thereof, and a flex-
ible connector 501 connected to an external circuit con-
necting terminal, in addition to the electro-optical ele-
ments shown in Figs. 2 and 3. Furthermore, a polarizing
plate or a retardation film may be provided in the optical
system of the liquid crystal projector 1100, or may be
overlapped on the surface of the electro-optical device
500.
[0094] Moreover, dustproof substrates 400 are pro-
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vided on the surfaces of the TFT array substrate 10 and
the counter substrate 20 not facing the liquid crystal lay-
ers 50 (see Figs. 4, 6, and 7). The dustproof substrates
400 are constructed to have a predetermined thickness.
The dustproof substrates prevent dirt or dust around the
electro-optical device 500 from directly sitting on the sur-
face of the electro-optical device. Therefore, it is possi-
ble to effectively remove such a trouble that a figure of
dirt or dust appears on the magnified projection image.
This is because the predetermined thickness of the
dustproof substrate 400 has a defocusing function to de-
viate the focus of the source light or the vicinity thereof
from a position where dirt or dust exists, that is, from the
surface of the dustproof substrate 400.
[0095] As shown in Fig. 4, the electro-optical device
500 comprising the TFT array substrate 10, the counter
substrate 20, and the dustproof substrates 400 are ac-
commodated in the mounting case 601 comprising the
plate member 610 and the cover member 620. However,
as shown in Figs. 6 and 7, a molding member 630 is
filled between the electro-optical device 500 and the
mounting case 601. The molding member 630 ensures
the bonding between the electro-optical device 500 and
the mounting case 601 and surely prevents the occur-
rence of dislocation of the former within the latter.
[0096] In the first embodiment, it is assumed that the
light is incident on the cover member 620, passes
through the electro-optical device 500, and emits from
the plate member 610. That is, referring to the Fig. 1,
the component facing the dichroic prism 1112 is not the
cover member 620 but the plate member 610.
[0097] Now, the construction of the plate member 610
and the cover member 620 constituting the mounting
case 601 will be described in more detail.
[0098] Firstly, as shown in Figs. 4 to 11, the plate
member 610 has a substantially quadrilateral shape in
plan view and is disposed to face one surface of the
electro-optical device 500. In the first embodiment, the
plate member 610 and the electro-optical device 500 are
directly abutted against each other, and seem as if the
latter is mounted on the former.
[0099] More specifically, the plate member 610 com-
prises a window 615, a strength reinforcement portion
614, a bent portion 613, a cover member fixing hole 612,
and attaching holes 611a to 611d and 611e.
[0100] The window 615 is a portion opened in the
member having the substantially quadrilateral shape
and enables the light to transmit from the upper side to
the lower side in Fig. 6, for example. The light passed
through the electro-optical device 500 can be emitted
through the window 615. Therefore, when the electro-
optical device 500 is mounted on the plate member 610,
the peripheral region around the image display region
10a of the electro-optical device 500 takes a state as if
abutting on the edge of the window 615. In this manner,
the plate member 610 holds the electro-optical device
500.
[0101] The strength reinforcement portion 614 has a

three-dimensional shape formed by a process of con-
vexing a portion of the member having the substantially
quadrilateral shape higher than other portions in plan
view. This can reinforce the strength of the plate mem-
ber 610. The strength reinforcement portion 614 is pref-
erably disposed as if to substantially abut against one
side of the electro-optical device 500 (see Fig. 7). How-
ever, strictly speaking, both of them are not abutted
against each other in Fig. 7.
[0102] The bent portion 613 is a portion formed by
bending a portion of each of two opposite sides of the
member having the substantially quadrilateral shape to-
ward the inside of the quadrilateral shape. The outer sur-
face of the bent portion 613 is abutted against the inner
surface of the cover member 620 when the plate mem-
ber 610 and the cover member 620 are assembled (see
Fig. 6). The inner surface of the bent portion 613 is abut-
ted against the outer surface of the electro-optical de-
vice 500 through the molding member 630 (see Fig. 6).
As a result, the position of the electro-optical device 500
on the plate member 610 is roughly determined.
[0103] In addition, since the inner surface of the bent
portion 613 is abutted against the outer surface of the
electro-optical device 500 through the molding member
630, the absorption of heat from the former to the latter
is available. In other words, the plate member 610 can
function as a heat sink for the electro-optical device 500.
Thus, it is possible to prevent the accumulation of heat
in the electro-optical device 500 due to the intensive
light radiated from the lamp unit 1102 to the electro-op-
tical device 500. In addition, since the outer surface of
the bent portion 613 is abutted against the inner surface
of the cover member 620 as described above, the heat
transfer from the former to the latter is available. In prin-
ciple, the heat radiation from the electro-optical device
500 is performed by the amount corresponding to heat
capacitances of both of the plate member 610 and the
cover member 620, so that the cooling of the electro-
optical device 500 can be very effectively performed.
[0104] The cover member fixing hole portion 612 is a
hole portion for being engaged with a convex portion
621 provided at the corresponding position in the cover
member 620. The plate member 610 and the cover
member 620 are fixed to each other by engaging the
cover member fixing hole portion 612 with the convex
portion 621. In addition, in the first embodiment, the cov-
er member fixing hole portion 612 comprises two holes
as shown in each figure. In case of the need of distin-
guishing the holes, the two holes are referred to as cover
member fixing holes 612a and 612b, respectively. Cor-
responding to the holes, the convex portion 621 com-
prises two convex portions. In case of the need of dis-
tinguishing the convex portions, the two convex portions
are referred to as convex portions 621a and 621b, re-
spectively.
[0105] The attaching holes 611a to 611d are used for
attaching the electro-optical device encased in the
mounting case within the liquid crystal projector 1100 as
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shown in Fig. 1. In the first embodiment, the attaching
holes 611a to 611d are provided at four corners of the
member having the substantially quadrilateral shape. In
addition to the attaching holes 611a to 611d, an attach-
ing hole 611e is provided in the first embodiment. The
attaching hole 611e is disposed to form a triangle to-
gether with the attaching holes 611c and 611d out of the
attaching holes 611a to 611d. In other words, the attach-
ing holes 611e, 611c, and 611d are disposed as the cor-
responding apexes of the triangle. As a result, in the first
embodiment, it is possible to fix the four points at the
four corners using the attaching holes 611a to 611d and
to fix the three points at the three corners using the at-
taching holes 611e, 611c, and 611d.
[0106] Next, the cover member 620, which is a mem-
ber having a substantially cubical shape, is disposed to
face the other surface of the electro-optical device 500
as shown in Figs. 4 to 8 and 12 to 14.
[0107] The cover member 620 is preferably made of
light shielding resin, metallic material, and the like in or-
der to prevent the leakage of the light in the peripheral
region of the electro-optical device 500 and the entry of
the stray light from the peripheral region to the image
display region 10a. Since it is preferable that the cover
member 620 functions as a heat sink for the plate mem-
ber 610 or the electro-optical device 500, the cover
member 620 is preferably made of a material of relative-
ly high heat conductivity, such as aluminum, magnesi-
um, copper, or their alloys.
[0108] In addition, a convex portion 621 is provided in
the cover member 620. As previously described, the
convex portion 621 is used for fixing the plate member
610, and comprises two convex portions 621a and 621b
at the positions corresponding to the cover member fix-
ing holes 612a and 612b. The convex portion 621 ac-
cording to the first embodiment is provided to form a por-
tion of the cooling air introducing portion 622 or a ta-
pered portion 622T to be described later. More specifi-
cally, in this embodiment, the cover member 620 partic-
ularly comprises a cooling air introducing portion 622, a
cover main body 623, and a cooling air discharging por-
tion 624. In addition, in the first embodiment, all of the
three components 622, 623, and 624 are constructed in
a body.
[0109] Firstly, as well shown in Figs. 4, 5, 7, 12, and
14, the cooling air introducing portion 622 comprises a
tapered portion 622T and a baffle plate 622P which con-
stitute an example of the 'cooling air scattering preven-
tion portion' or the 'cooing air guiding portion' referred in
the present invention.
[0110] In the first embodiment, the tapered portion
622T which constitutes an example of the 'slope portion'
referred in the present invention has an appearance
similar to a triangular prism having a substantially right-
angled triangular bottom. In addition, the tapered portion
622T has an appearance as if one side of the triangular
prism is stuck onto the one side of the cover main body
623. In this case, the one side of the triangular prism

comprises a side interposed between a rectangular por-
tion of the bottom of the triangular prism and a corner
portion adjacent thereto. Therefore, the tapered portion
622T comprises a base portion 622T1 having a highest
height on one side of the cover main body 623. Herein,
the term 'height' is a distance in the longitudinal direction
in Fig. 7. In Fig. 7, a broken line extending in this direc-
tion is illustrated as an indication. In addition, the ta-
pered portion has a tip 622T2 whose height is gradually
reduced from the base portion 622T1. Therefore, it can
be said that the tapered portion 622T has such a 'point-
ed shape'. In the cover member 620 having the tapered
portion 622T of such a pointed shape, the tip 622T2 con-
stituting a portion of the pointed shape is provided to
face the flow of the cooling air. Refer to Fig. 15 and the
corresponding description to be described later.
[0111] On the other hand, the baffle plate 622P has
an appearance similar to a wall erected along one side
between two angles except for the rectangular portion
on the bottom of the triangular prism. In terms of the
aforementioned 'height', the height of the baffle plate
622P is constant at any place between the base portion
622T1 and the tip 622T2 although the height of the ta-
pered portion 622T is gradually lowered from the base
portion 622T1 to the tip 622T2.
[0112] The baffle plate 622P having such a shape is
provided to surround one side 622TF of the tapered por-
tion 622T from both sides thereof. (See Fig. 4). The side
622TF is a typical example of a 'surface constituting the
slope portion' referred in the present invention. Second-
ly, the cover main body 623, which is a member having
a substantially rectangular parallelepiped shape, is in-
terposed between the aforementioned cooling air intro-
ducing portion 622 and the cooling air discharging por-
tion 624 to be described later as shown in Figs. 4 to 8
and Figs. 12 to 14.
[0113] However, the inside of the rectangular parallel-
epiped shape is in a so-called hollow state in order to
accommodate the electro-optical device 500. More
strictly speaking, the cover main body 623 is a member
having a shape of a box without cover. The 'cover' in this
expression may be considered to correspond to the
plate member 610 described above.
[0114] More specifically, the cover main body 623 has
a window 625 and a side fin portion 627. The side fin
portion 627 corresponds to an example of a 'second sur-
face-area increasing portion' or a 'fin' referred in the
present invention.
[0115] The window 625 whose bottom ('top surface'
in Fig. 4 or 6) of the box shape is formed in an opened
shape is a member allowing light to pass from the upper
part to the lower part in Fig. 6. The light emitted from the
lamp unit 1102 within the liquid crystal projector 1100
shown in Fig. 1 can be incident to the electro-optical de-
vice 500 through the window 625. In addition, the edge
of the window 625 has a tapered shape as well shown
in Fig. 7. As a result, the side 622TF of the tapered por-
tion 622T is adapted to be 'continuous' with a surface
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500F of the electro-optical device 500, which is in the
upper position of Fig. 7. In other words, firstly, the side
622TF is orthogonal to a surface 623F of the cover main
body 623, which is in the upper position of Fig. 7, on
which the window 625 is provided. Secondly, the surface
623F is not orthogonal to a surface 625F which consti-
tutes the tapered shape of the edge of window 625.
Thirdly, the surface 625F is also not orthogonal to the
surface 500F. As a result, there is no step difference
among the surfaces 622TF, 623F, 625F, and 500F, and
these surfaces are connected 'smoothly'.
[0116] In addition, in the cover main body 623 having
the window 625, the peripheral region located near the
image display region 10a of the electro-optical device
500 may be formed to abut against the edge of the win-
dow 625 similar to the description of the window 615 in
the plate member 610. See Fig. 7. By doing so, the cover
main body 623, more particularly, the edge of the win-
dow 625 can also hold the electro-optical device 500.
[0117] In addition, the side fin portions 627 are pro-
vided at both sides of the cover main body 623. Howev-
er, the term 'both sides' is the sides except for the sides
where the aforementioned cooling air introducing por-
tion 622 and the cooling air discharging portion 624 to
be described later are provided. Both the sides (herein-
after, sometimes referred to as a 'sidewall portion 62W'),
for example, face one side of the electro-optical device
500 and the other side facing the one side, respectively,
as shown in Fig. 6, etc. In addition, the inner surface of
the sidewall portion 62W is adapted to abut against the
outer surface of the bent portion 613 in the plate member
610 when the cover member 620 and the plate member
610 (see Fig. 6) are assembled. In this way, it can be
said that the sidewall portion 62W according to the first
embodiment faces the one side and another side of the
electro-optical device 500, in particular, through the bent
portion 613.
[0118] More specifically, the side fin portion 627 has
a shape of a plurality of portions straightly protruding
from the side in parallel from the cooling air introducing
portion 622 to the cooling air discharging portion 624 as
shown in Fig. 4 or Figs. 6 and 13. In the first embodi-
ment, in particular, two columns of straight fins are dis-
posed in parallel. The presence of the side fin portion
327 leads to the increase of the surface area of the cover
main body 623 or the cover member 620. In particular,
in the first embodiment, since the side fin portion 627 is
formed on the sidewall portion 62W having a relatively
large ratio of occupation with respect to the entire cover
member 620, the increase effect of the surface area is
more effectively obtained.
[0119] The side fin portion 627 having the aforemen-
tioned shape may be formed by, for example, a cutting
process, a forging process, an injection molding proc-
ess, or a casting process, at the same time of or after
the process of forming the cover member 620. Accord-
ing to these processes, it is possible to easily form the
side fin portion 627.

[0120] Thirdly, the cooling air discharging portion 624
comprises a flexible connector leading portion 624C and
a rear fin portion 624F as shown in Figs. 4, 5, 8, 12, or
13. The flexible connector leading portion 624C is pro-
vided on one side of the cooling air discharging portion
which faces the side of the cover main body 623 on
which the tapered portion 622T is provided. More spe-
cifically, as shown in Fig. 8 or 13, a member having a u-
shaped cross-section is attached on the aforemen-
tioned side with an opened portion of the u-shaped
cross-section directed downward in Fig. 8 or 18. A flex-
ible connector 501 connected to the electro-optical de-
vice 500 is drawn outside through the U-shaped space.
[0121] On the other hand, the rear fin portion 624F
which corresponds to an example of the 'first surface-
area increasing portion' or the 'fin' is provided on the so-
called ceiling plate of the U-shaped cross-section of the
flexible connector drawing portion 624C. More specifi-
cally, the rear fin portion 624F has a shape of a plurality
of portions straightly protruding from the ceiling plate in
parallel to match the direction of straight fins, that is, the
side fin portions 627 described above, as shown in Fig.
4, 5, 8, 12, or 13. More specifically, in the first embodi-
ment, the rear fin portion 624F has 'four' straight fins in
parallel as shown in the aforementioned figures.
[0122] Incidentally, the four fins are provided to follow
the flow of the cooling air. Refer to Fig. 15 and the cor-
responding description. In addition, in the first embodi-
ment, the gaps g between the four straight fins are 1 mm
or more, as shown in Figs. 8 and 13. By the rear fin por-
tion 624F, the surface area of the cooling air discharging
portion 624 or the cover member 620 can be increased.
[0123] Incidentally, the rear fin portion 624F having
the aforementioned shape may be formed by a process
such as a cutting process, a forging process, an injection
molding process, or a casting process, at the same time
of or after the process of forming the cover member 620.
According to the aforementioned method, the rear fin
portion 624F can be relatively easily formed.
[0124] In addition, all of the gaps g between the four
straight fins constituting the rear fin portion 624F is 1
mm or more, as described above. Namely, for example,
in Fig. 15, the leftmost straight fin and the fin at the right
thereof are apart from each other 1 mm or more, and
the fin at the right thereof and another fin at the right
thereof are apart from each other 1 mm or more, and so
on. In this case, the 'first column of fins' and the 'second
column of fins', for example, mean the utmost left
straight fin and the fin at the right thereof or the fin at the
right thereof and another fin at the right thereof. In this
way, the 'first column of fins' and the 'second column of
fins' referred in the present invention are generally
adopted irrespective of the number of columns of fins
actually provided.
[0125] Since the cover member 620 has the afore-
mentioned construction, the wind blown from the sirocco
fan 1300 provided in the liquid crystal projector 1100 as
shown in Fig. 1 flows near the mounting case 601 or the
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cover member 620 as shown in Fig. 15. Here, Fig. 15 is
a perspective view of an electro-optical device encased
in a mounting case and illustrates a typical flow of wind
in the electro-opticai device encased in the mounting
case. In order to implement the flow of the cooling air as
shown in Fig. 15 in the liquid crystal projector 1100
shown in Fig. 1, it is necessary to arrange the electro-
optical device encased in the mounting case, that is,
light valves 100R, 100G, and 100B such way that the
outlets 100RW, 100GW, and 100BW described above
with reference to Fig. 1 face the cooling air introducing
portion 622 constituting the cover member 620.
[0126] Firstly, as if the cooling air runs up the tapered
portion 622T of the cooling air introducing portion 622,
the cooling air is blown to the cover main body 623
where the surface 500F of the electro-optical device 500
is exposed (see reference numeral W1). Here, assum-
ing that the tapered portion 622T or the tip 622T2 con-
stituting the tapered portion is not provided, and, for ex-
ample, a convex member 622X having a predetermined
thickness as shown in Fig. 16 illustrating an comparative
example of Fig 15 is provided in place of the tapered
portion, the flow of the cooling air W1X is interrupted by
the convex member to a certain extent, and then pro-
ceeds along the surface of the convex member 622X.
Therefore, it will be difficult that the cooling air W1X pro-
ceeds toward the cover main body 623.
[0127] As apparent from the comparison, in the first
embodiment, since the cover member 620 comprises
the tapered portion 622T, it is possible to effectively dis-
charge the cooling air toward the cover main body 623.
[0128] In addition, since the baffle plate 622P is pro-
vided in the cooling air introducing portion 622, most of
the cooling air blown from any direction can be guided
on the tapered portion 622T, and thus toward the cover
main body 623 (see reference numeral W2 in Fig. 15).
[0129] In this way, according to the first embodiment,
since the baffle plate 622P effectively collects the cool-
ing air, it is possible to effectively discharge the air to-
ward the cover main body 623. Particularly in the first
embodiment, the sirocco fan 1300, an example of the
cooling air discharging portion provided in the liquid
crystal projector 1100, supplies a whirlpool wind as al-
ready described above (see Fig. 1). Therefore, in the
electro-optical device encased in a mounting case, it is
probable that the irregular flow of the cooling air W2 rel-
atively frequently occurs, as shown in Fig. 15. Never-
theless, in the first embodiment, since the baffle plate
622P is provided, the cooling air W2 which is irregularly
blown can be effectively discharged toward the cover
main body 623. Furthermore, in the first embodiment,
since the baffle plate 622P is provided so as to surround
the side 622TF of the tapered portion 622T on which the
cooling air flows up , the discharge of the cooling air to-
ward the cover main body 623 can be more effectively
performed.
[0130] The cooling air passed through the cooling air
introducing portion 622 as described above then reach-

es the cover main body 623. Since the cover main body
623 accommodates the electro-optical device 500
therein and the surface 500F of the electro-optical de-
vice 500 is exposed externally through the window 625,
the cooling air discharged as described above can ef-
fectively cool down the electro-optical device 500 itself.
Still more, particularly in first embodiment, the edge of
the window 625 particularly has a tapered shape, and
the surface 500F of the electro-optical device 500 and
the side 622TF of the tapered portion 622T are contin-
uous with each other, so that the cooling effect of the
electro-optical device 500 can be more effectively im-
proved. In other words, as indicated by the reference
numeral W1' in Fig. 15, the cooling air which flows up
the side 622TF of the tapered portion 622T is blown al-
most without interruption toward the surface 623F of the
cover main body 623 on which the window 625 is formed
and the surface 625F constituting the edge of the win-
dow 625 (see Fig. 7), so that the cooling air can flow into
the surface 500F of the electro-optical device 500 (see
the reference numeral W1' in Fig. 15).
[0131] In addition, it should be understood that the
cooling air passed through the cooling air introducing
portion 622 cools down the cover main body 623 or the
cover member 620 as well as the electro-optical device
500 itself, as described above. In addition, particularly
in the first embodiment, since the side fin portion 627 is
provided in the cover main body 623, the more effective
cooling of the cover main body 623, the cover member
620, or the electro-optical device 500 can be implement-
ed by the effect of the increase of the surface-area.
[0132] Next, the cooling air passed through the cover
main body 623 reaches the cooling air discharging por-
tion 624. As described above, the rear fin portion 624F
is formed in the cooling air discharging portion 624.
Since the rear fin portion 624F has the straight fin portion
and the surface area of the cooling air discharging por-
tion 624 is increased as described above, it is possible
to effectively cool the cooling air discharging portion 624
and the cover member 620. Furthermore, in the first em-
bodiment, since the straight fins are provided to follow
the flow of the cooling air and the gaps g between the
straight fins are 1 mm or more, the following functions
and effects can be obtained.
[0133] Firstly, since the rear fin portion 624F is pro-
vided to follow the flow of the cooling air, the rear fin
portion 624F can guide the cooling air smoothly toward
subsequent portions without excessively interrupting
the flow of the cooling air (see the reference numeral
W1' in Fig. 15). Therefore, according to the first embod-
iment, the cooling effect of the cover member 620 attrib-
utable to the rear fin portion 624F can be effectively ob-
tained.
[0134] In addition, as noticeable from the cooing wind
W2 in Fig. 15, it is naturally probable that there be a case
that the cooling air does not always flow in a direction
corresponding to the extending direction of the straight
fins. Moreover, the sirocco fan 1300 provided in the liq-
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uid crystal projector 1100 supplies a whirlpool wind as
already described above (see Fig. 1). Therefore, strictly
speaking, the direction of the cooling air is not always
limited to the straight direction with respect to the elec-
tro-optical device encased in the mounting case which
is the light valve 100R, 100G, or 100B. However, even
in consideration of these situations, the rear fin portion
624F according to the first embodiment belongs to the
case that it is provided 'to follow the flow of the cooling
air' referred in the present invention. This is because,
even in the aforementioned situation, most of the cool-
ing air shown in Fig. 15 can be considered to flow into
the cooling air introducing portion 622, the cover main
body 623, and cooling air discharging portion 624 in this
order.
[0135] In this way, the construction that 'the fins are
provided to follow the flow of the cooling air' does not
mean only the case that the fins are provided to strictly
or completely follow the flow of the cooling air. As de-
scribed above, it also includes the case where the fins
are provided to roughly follow the direction of the flow
of the cooling air with the electro-optical device encased
in the mounting case as the center.
[0136] On the other hand; since the gaps g between
the straight fins constituting the rear fin portion 624F are
1 mm or more, even in a case that the static pressure
and amount of the cooling air W1' shown in Fig. 15 are
low, the cooling air W1' can be blown between the
straight fins uniformly and smoothly. In particular, in the
first embodiment, the electro-optical device encased in
the mounting case is provided as the light valves 100R,
100G, or 100B of the liquid crystal projector 1100 as
shown in Fig. 1. Therefore, the other components, such
as the incident lens 1122 and the relay lens 1123 need
to be provided, so that the electro-optical device en-
cased in the mounting case, that is, the light valves
100R, 100G, and 100B, and the sirocco fan 1300 have
to be disposed with a relatively long distance therebe-
tween. And thus, in some cases, it is difficult to dispose
both of them to completely opposed to each other. In
this case, it is considered that only the cooling air having
a low static pressure and a low amount are blown to the
electro-optical device encased in the mounting case.
[0137] Here, in the first embodiment, since the gaps
g between the straight fins are relatively as large as 1
mm or more as described above, the cooling air having
the low static pressure and small amount described
above can be blown even through the gaps g. By doing
so, since the surface area of the fins which is exposed
to the cooling air is increased, the characteristics on the
heat radiation of the fins can be more improved. There-
fore, according to the first embodiment, it is possible to
further improve the heat radiating capability of the over-
all cover member 620.
[0138] In this way, the mounting case 601 according
to the first embodiment, the effective cooling of the elec-
tro-optical device 500 itself or the effective cooling of the
cover member 620 due to the cooling air can be imple-

mented as a whole. In addition, such a cooling method
is very effective in externally radiating the heat trans-
ferred to the electro-optical device 500, the plate mem-
ber 610, and the cover member 620 in this order as de-
scribed above. Furthermore, that the cover member 620
can be effectively cooled means that the flow of heat
transferred from the electro-optical device 500 through
the bent portion 613 or the like to the plate member 610
or the cover member 620 can be effectively maintained
at any time. In other words, since the cover member 620
is suitably cooled in a normal state, its function as a heat
sink can be maintained at any time, and thus, the heat
radiation from the plate member 610, and thus from the
electro-optical device 500 can be effectively performed
as regards the cover member 620. In addition to this, if
the cover member 620 in the first embodiment is made
of a material having a relatively high heat conductivity
such as aluminum, magnesium, copper, or their alloys
as described above, the aforementioned function and
effect will be obviously more effectively improved.
[0139] Therefore, in the first embodiment, since the
excessive heat is not accumulated in the electro-optical
device 500, the deterioration of the liquid crystal layers
50 or the occurrence of the hot spots can be prevented
in advance, so that the deterioration of images due to
these cases can be greatly reduced.
[0140] In addition, although the rear fin portion 624F
is provided in the cooling air discharging portion 624 in
the first embodiment, in the present invention the con-
struction shown in Fig. 17 may be employed in some
cases. Here, Fig. 17 is a view having the same purpose
as Fig. 15 and illustrates an aspect where a rear pin por-
tion 624F is not provided. In Fig. 17, the rear fin portion
624F is not provided in the cooling air discharging por-
tion 624, and the tapered portion 624T having substan-
tially the same shape as the tapered portion 622T is pro-
vided in place thereof. Due to the presence of the ta-
pered portion 624T, the 'continuous' state implemented
among the side 622TF of the tapered portion 622T, the
surface 623F of the cover main body 623, and the sur-
face 625F of the edge of the window 625 as described
with reference to Fig. 7 can be also implemented in the
cooling air discharging portion 624. Therefore, accord-
ing to the construction of Fig. 17, the flow of the cooling
air blown out from the cover main body 623 to the cool-
ing air discharging portion 624 can be obtained more
smoothly than in Fig. 15 (see the reference numeral
W1" in the figure). In this way, in the aspect, since the
flow of the cooling air of the entire cover member 620 is
implemented without stagnation, the effective cooling of
the cover member 620 can be implemented.
[0141] However, it can not be simply determined
which of the shapes of Figs. 15 and 17 is better in terms
of the cooling efficiency of the cover 620. In other words,
as described above, the cooling of the cover member
620 in Fig. 17 can be performed by the smooth flow of
the cooling air flowing around the cover member 620 by
means of the tapered portion 624T, whereas the cooling
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of the cover member 620 in Fig. 15 can be performed
by the increase of the entire surface-area of the cover
member 620 by means of the rear fin portion 624F. Since
these construction and functions are in a complemen-
tary relation, it is difficult to say that the one is better
than the other. Namely, if the rear fin portion 624F is pro-
vide, the smoothness of the flow of the cooling air is
scarified, and on the contrary, if the tapered portion 624T
is provided, the effect of the increase of the surface-area
can not be obtained. In the present invention, consider-
ing the position of the electro-optical device encased in
a mounting case in the liquid crystal projector 1100 or
the property of the cooling air, more preferred aspect
may be employed.
[0142] Incidentally, as described above, the relation
between the rear fin portion 624F and the tapered por-
tion 624T can be similarly applied to the cooling air in-
troducing portion 622. That is, also in the cooling air in-
troducing portion 622 as shown in Fig. 18, which is a
view having the same purpose as Fig. 15, the entire sur-
face-area of the cover member 620 can be increased
by providing the front fin portion 622F. By doing so, how-
ever, the introducing effect of the cooling air as de-
scribed above is accordingly reduced. Therefore, even
in this case, it cannot be simply determined which one
has better construction and function, and thus, after the
aforementioned consideration, more preferred aspect
may be employed.
[0143] In addition, although the baffle plates 622P are
provided to surround the side 622TF of the tapered por-
tion 622T at both sides thereof in the first embodiment,
the present invention is not limited to this shape. For
example, as shown in Fig. 19 which is a view having the
same purpose as Fig. 15, another baffle plate 622PC
may be provided to span between the baffle plates 622P
which seem as if erected at both sides of the side 622TF.
Herein, however, a predetermined gap is provided be-
tween the surface 623F of the cover main body 623 on
which the window 625 is provided and the lower surface
of another baffle plate 622PC. In this case, the side
622TF is completely surrounded by the two baffle plates
622P and 622PC, so that the cooling air can be more
effectively discharged into the cover main body 623 (see
the reference numeral W1''' in Fig. 19).

(An electro-optical device encased in a mounting case;
Second embodiment)

[0144] Next, an electro-optical device cased in a
mounting case according to a second embodiment will
be described with reference to Figs. 20 and 21. Figs. 20
and 21 are views having the same purposes as Figs. 12
and 15, respectively, and illustrate different cases in that
a baffle portion is provided in a cooling air introducing
portion 622T. In the second embodiment, the construc-
tions and effects of the main components of the afore-
mentioned 'projection display apparatus', 'electro-opti-
cal device', and the 'electro-optical device encased in

the mounting case' are the same as those of the first
embodiment. Therefore, their descriptions will be omit-
ted, and only the characteristic parts in the second em-
bodiment will be described.
[0145] In the second embodiment, the cooling air in-
troducing portion 622T of the cover member 620 com-
prises a baffle portion 628 for blowing the cooling air into
the side wall portion 62W where the side fin portions 627
are provided. Incidentally, the baffle portion 628 corre-
sponds to an example of the baffle plate 622P, the ta-
pered portion 622T, or the 'cooling air scattering preven-
tion portion' referred in the present invention.
[0146] More specifically, the baffle portion 628 has
such a configuration that smoothly connects the surface
of the baffle plate 622P that does not face the side
622TF of the tapered portion 622T (hereinafter, some-
times referred to as an 'outer surface of the baffle plate
622P') and the outer surface of the side wall portion
62W, as shown in Figs. 21 and 22.
[0147] By providing the baffle portion 628 having such
configuration, the following function and effect can be
obtained. In other words, in a case that the baffle portion
628 as described above is not provided, the flow of the
cooling air blown toward the outer side of the baffle plate
622P is interrupted by the outer surface of the baffle
plate 622P, and then directed to the cover main body
623 with difficulties (see the reference numeral W3 in
Fig. 16). On the contrary, in the second embodiment, as
shown in Fig. 21, the cooling air W3 blown toward the
outer surface of the baffle plate 622P is moved along
the baffle portion 628, so that the cooling air can be ef-
fectively blown into the side wall portion 62W where the
side fin portion 627 is formed. By doing so, the side fin
portion 627 can be effectively utilized to exhibit the func-
tion and the effect of the side fin portion 627 more effec-
tively. Therefore, the heat radiation capability of the cov-
er member 620 in the second embodiment is more in-
creased than that in the first embodiment, or, the cooling
effect of the electro-optical device 500 can be more ef-
fectively increased.
[0148] Incidentally, although only the fin is mentioned
as a specific example of the 'surface-area increasing
portion' referred in the present invention in the afore-
mentioned embodiments, the present invention is not
limited to these aspects. For example, aspects shown
in Figs. 22 and 23 may be employed. Herein, Fig. 22
which is a view having the same purpose as Fig. 12 il-
lustrates an aspect that dimples are provided in the cool-
ing air discharging portion 624, and Fig. 23, which is a
cross-sectional view taken at the line W-W' in Fig. 22,
in particular, illustrates only the cross-sectional shapes
of dimples.
[0149] In Figs. 22 and 23, the dimples 624D in place
of the rear fin portion 624F are provided to the cooling
air discharging portion 624. The plurality of dimples
624D are provided to cover the ceiling surface of the
flexible connector drawing portion 624C.
[0150] By the dimples 624D, the surface-area of the
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cover member 620 can be increased. Therefore, ac-
cording to the modified aspect, the cooling of the cover
member 620 can be implemented as effectively as the
first and second embodiments or further. Thus, the ef-
fective cooling of the electro-optical device 500 can be
implemented.
[0151] It is noted that the difference between the dim-
ples 624D shown in Figs. 22 and 23 and the aforemen-
tioned rear fin portion 624is whether they are protruded
or recessed based on the 'surface of the cover' as a ref-
erence surface F (see Fig. 23). For example, in Fig 23,
a broken line indicates the cross-section of the fin in
case that the fin portion 624 is provided.
[0152] Alternatively, the 'dimple' referred in the
present invention may sometimes have a property that
'it never interrupts the flow of the cooling air blown to the
electro-optical device cased in the mounting case'. The
dimples 624D according to the modified embodiment
may have such a property. Namely, as shown in Fig. 23,
the dimples 624D never interrupt the flow of the cooling
air W4 blown from back to front in the figure. On the other
hand, it can be understood from the aforementioned
point of view that the straight fin in Fig. 23 does not en-
tirely uninterrupt the flow of the cooling air (particularly,
see the cooling air W5 in Fig. 23, However, the cooling
air W5 is shielded at the back surface of the paper).
Therefore, the difference between 'the dimples' and 'the
fin' may be considered to lie in this point.
[0153] In addition, in the present invention, the spe-
cific shape of the dimple is not limited to a circle as
viewed in plane as shown in Figs. 22 and 23. For exam-
ple, the shape includes a groove carved along its longi-
tudinal direction.
[0154] The present invention is not limited to the
aforementioned embodiments, but it can be modified
without departing from the scope of the present inven-
tion obtained by the claims and the teachings of the
specification and the accompanying drawings. The
modified electro-optical device encased in the mounting
cases, projection display apparatuses, and mounting
cases also belong to the technical scope of the present
invention. The electro-optical device includes an elec-
trophoresis apparatus, an electroluminescence appara-
tus, a plasma display apparatus, and an apparatus us-
ing an electron-emitting device such as a field emission
display apparatus, and a surface-conduction electron-
emitter display apparatus as well as a liquid crystal pan-
el.

Claims

1. An electro-optical device encased in a mounting
case comprising:

an electro-optical device having an image dis-
play region on which projected light from a light
source is incident, and

a mounting case comprising a plate disposed
to face one surface of the electro-optical device
and a cover for covering the electro-optical de-
vice, the cover having a portion abutting on the
plate, the mounting case accommodating the
electro-optical device by holding at least a por-
tion of a circumferential region positioned at the
periphery of the image display region of the
electro-optical device with at least one of the
plate and the cover,

wherein the cover comprises a cover main
body for accommodating the electro-optical device
and a cooling air introducing portion provided to ex-
tend from or along the cover main body, and

wherein the cooling air introducing portion has
a cooling air scattering prevention portion for allow-
ing the cooling air which is blown to the electro-op-
tical device encased in the mounting case to flow
toward the cover main body.

2. An electro-optical device encased in a mounting
case according to claim 1,

wherein the cooling air scattering prevention
portion further comprises a baffle plate.

3. An electro-optical device encased in a mounting
case according to claim 1,

wherein the cooling air introducing portion
comprises a slope portion having a pointed shape
whose tip faces a direction of the flow of the cooling
air, and

wherein the cooling air scattering prevention
portion comprises the slope portion.

4. An electro-optical device encased in a mounting
case according to claim 3,

wherein the baffle plate is provided so as to
surround a surface constituting the slope portion.

5. An electro-optical device encased in a mounting
case according to claim 3,

wherein the cover main body has a window
for exposing the image display region to the outside,
and

wherein a surface of the image display region
of the electro-optical device exposed through the
window is continuous with the surface constituting
the slope portion.

6. An electro-optical device encased in a mounting
case according to claim 5,

wherein the edge of the window has a tapered
shape.

7. An electro-optical device encased in a mounting
case according to claim 1,

wherein the cover further has a cooling air dis-
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charging portion for discharging the cooling air
which is blown from the cover main body from the
cover, and

wherein the cooling air discharging portion
has a first surface-area increasing portion for in-
creasing the surface-area thereof.

8. An electro-optical device encased in a mounting
case according to claim 1,

wherein the cover has a side wall portion fac-
ing the side of the electro-optical device in the cover
main body, and

wherein the side wall portion has a second
surface-area increasing portion for increasing the
surface-area thereof.

9. An electro-optical device encased in a mounting
case according to claim 8,

wherein the cooling air introducing portion
comprises a baffle portion for blowing the cooling
air to the side wall portion, and

wherein the cooling air scattering prevention
portion comprises the baffle portion.

10. An electro-optical device encased in a mounting
case according to claim 7 or 8,

wherein at least one of the first surface-area
increasing portion and the second surface-area in-
creasing portion comprises fins provided to pro-
trude from the surface of the cover and/or dimples
provided to form recesses on the surface of the cov-
er.

11. An electro-optical device encased in a mounting
case according to claim 10,

wherein the fins are provided to follow the flow
of the cooling air.

12. An electro-optical device encased in a mounting
case according to claim 10,

wherein the fins include a first column of fins
and a second column of fins which are extended
parallel to the first column of fins, and

wherein a gap between the first column of fins
and the second column of fins is 1 mm or more.

13. An electro-optical device encased in a mounting
case according to claim 1,

wherein the cover is made of a material hav-
ing a high heat conductivity.

14. An electro-optical device encased in a mounting
case comprising:

an electro-optical device having an image dis-
play region on which projected light from a light
source is incident, and
a mounting case comprising a plate disposed

to face one surface of the electro-optical device
and a cover for covering the electro-optical de-
vice, the cover having a portion abutting on the
plate, the mounting case accommodating the
electro-optical device by holding at least a por-
tion of a circumferential region positioned at the
periphery of the image display region of the
electro-optical device with at least one of the
plate and the cover,

wherein the cover comprises a cover main
body and a cooling air introducing portion, and

wherein the cooling air introducing portion has
a slope portion having a pointed shape.

15. An electro-optical device encased in a mounting
case comprising:

an electro-optical device having an image dis-
play region on which projected light from a light
source is incident, and
a mounting case comprising a plate disposed
to face one surface of the electro-optical device
and a cover for covering the electro-optical de-
vice, the cover having a portion abutting on the
plate, the mounting case accommodating the
electro-optical device by holding at least a por-
tion of a circumferential region positioned at the
periphery of the image display region of the
electro-optical device with at least one of the
plate and the cover,

wherein the cover comprises a cooling air in-
troducing portion, and

wherein the cooling air introducing portion has
a cooling air guiding portion for allowing the cooling
air which is blown to the electro-optical device en-
cased in the mounting case to flow toward the im-
age display region.

16. A mounting case comprising:

a plate disposed to face one surface of an elec-
tro-optical device having an image display re-
gion on which projection light from a light
source is incident; and a cover for covering the
electro-optical device, the cover having a por-
tion abutting on the plate;

wherein the mounting case accommodates
the electro-optical device by holding at least a por-
tion of a circumferential region positioned at the pe-
riphery of the image display region of the electro-
optical device with at least one of the plate and the
cover,

wherein the cover comprises a cover main
body and a cooling air introducing portion, and

wherein the cooling air introducing portion has
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a cooling air scattering prevention portion for allow-
ing the cooing air which is blown to the electro-op-
tical device encased in the mounting case to flow
toward the cover main body.

17. A projection-type display apparatus comprising:

an electro-optical device encased in a mount-
ing case according to one of claims 1 to 14;
the light source;
an optical system for guiding the projected light
into the electro-optical device;
a projection optical system for projecting the
projected light emitted from the electro-optical
device; and
a cooling air discharging portion for blowing out
a cooling air to the electro-optical device en-
cased in the mounting case.
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