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a light source unit, a display device, a projection-side optical
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unit, wherein the light source unit comprises an excitation
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LIGHT SOURCE UNIT AND PROJECTOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority under 35 USC 119 of Japanese Patent Appli-
cation No. 2010-067134 filed on Mar. 24, 2010, the entire
disclosure of which, including the description, claims, draw-
ings and abstract thereof, is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a light source unit
having a luminescent plate which becomes luminous based
on energy from an excitation light source and a projector
which includes the light source unit.

[0004] 2. Description of the Related Art

[0005] In these days, data projectors are used on many
occasions as image projection apparatuses which project
images including images of screens and video images of
personal computers, as well as images based on image data
which is stored in memory cards on to a screen. In projectors
of the type described above, conventionally, projectors using
ahigh-intensity discharge lamp as a light source have been the
mainstream of projectors. However, in recent years, there
have been made many developments and proposals on pro-
jectors which use, as a light source, alight emitting diode
(LED), a laser emitter, a device utilizing organic EL technol-
ogy or luminescent materials.

[0006] Forexample, Japanese Unexamined Patent Publica-
tion No. 2004-341105 (JP-A-2004-341105) proposes a light
source unit in which red, green and blue luminescent material
layers are laid end to end on a surface of a luminescent plate
made up of a light transmissive circular plate and a dichroic
filter which transmits ultraviolet light and reflects visible light
is disposed on a back side of the luminescent plate and which
generates a light-source light of red wavelength band, a light-
source light of green wavelength band and a light-source light
of blue wavelength band by shining ultraviolet light onto the
luminescent material layers from the back side of the lumi-
nescent plate.

[0007] As has been described above, there exist projectors
which utilize, as a light-source light, luminescent light emit-
ted from a luminescent material of a luminescent material
layer by shining light emitted from an excitation light source
to the luminescent material layer. In these projectors, the
quantity of luminescent light emitted from the luminescent
material of the luminescent material layer can be increased by
increasing the output of the excitation light source. However,
when a laser emitter is used as an excitation light source, in
the event that the power of a laser beam emitted from the laser
emitter is increased, there has been caused a fear that the
luminance saturation of the luminescent material or a failure
thereof attributed to scorching is generated.

[0008] On the other hand, when a laser beam is shone onto
the luminescent material layer while being diffused to
weaken the power per unit area of the laser beam with the
power of the laser bean being increased, the area illuminated
by the laser beam gets wider than the area of the portion of the
luminescent material layer that is to be illuminated by the
laser beam, whereby the laser beam is shone onto positions
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which lie out of the luminescent material layer, leading to a
problem that the utilization efficiency of light emitted from
the laser emitter is decreased.

SUMMARY OF THE INVENTION

[0009] The invention has been made in view of the problem
inherent in the related art and an object thereof is to provide a
light source unit which can prevent the luminance saturation
of a luminescent material or a failure thereof which is attrib-
uted to scorching and increase the utilization efficiency of
excitation light so that the luminescent material becomes
luminous uniformly, and a projector which includes this light
source unit to thereby enable a projection which is free from
luminance non-uniformity and remains stable for a long
period of time.

[0010] According to an aspect of the invention, there is
provided a light source unit comprising an excitation light
source unit, a luminescent plate including a luminescent
material layer which becomes luminous by utilizing light
emitted from the excitation light source as exciting light, a
microlens array which is interposed between the excitation
light source and the luminescent plate and which converts
light emitted from the excitation light source into a plurality
of'pencils of light so as to shine the plurality of pencils of light
onto the luminescent plate, and a collective lens which is
disposed in proximity to the luminescent plate and which
shines the plurality of pencils of light onto the luminescent
plate so that center positions of the plurality of pencils of light
are superposed one on another on the luminescent material
layer.

[0011] According to another aspect of the invention, there
is provided a projector comprising the light source unit.
[0012] According to the aspects of the invention, there can
be provided the light source unit which can prevent the lumi-
nance saturation of the luminescent material or the failure
thereof which is attributed to scorching and increase the uti-
lization efficiency of excitation light so that the luminescent
material becomes luminous uniformly, and the projector
comprising this light source unit to thereby enable a projec-
tion which is free from luminance non-uniformity and
remains stable for a long period of time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention will be understood much sufficiently
by reading the following detailed description thereof and
referring to the accompanying drawings. However, the
detailed description and the accompanying drawings are
intended mainly to describe the invention and are not
intended to limit the scope thereof. In the accompanying
drawings;

[0014] FIG. 1 is a perspective view showing an external
appearance of a projector according to an embodiment of the
invention,

[0015] FIG. 2 is a functional circuit block diagram showing
functional blocks of the projector according to the embodi-
ment of the invention,

[0016] FIG. 3 is an exemplary plan view showing an inter-
nal construction of the projector according to the embodiment
of the invention with an upper case removed,

[0017] FIG. 4A is a front view of a microlens array accord-
ing to the embodiment of the invention,

[0018] FIG. 4B is a sectional view of the microlens array
according to the embodiment of the invention,
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[0019] FIG.5 is an explanatory drawing regarding flows of
pencils of light in an exciting light shining unit and a lumi-
nescent plate according to the embodiment of the invention,
and

[0020] FIG. 6 is an explanatory drawing showing an excit-
ing light luminance distribution of the luminescent plate
according to the embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0021] Hereinafter, a preferred mode for carrying out the
invention will be described by use of the accompanying draw-
ings. Although various limitations which are technically pref-
erable in carrying out the invention are imposed on an
embodiment which will be described below, the scope of the
invention is not limited in any way to the following descrip-
tion and illustrated examples.

[0022] A projector 1 according to the invention includes a
light source unit 60, a display device 51, a projection-side
optical system, a light guiding optical system 170 for guiding
light from the light source unit 60 to the display device 51 and
for aligning a optical axis of a projection light which is gen-
erated in the display device 51 with a optical axis of the
projection-side optical system, and a projector control unit for
controlling the light source unit 60 and the display device 51.
[0023] The light source unit 60 includes an excitation light
shining device 70 which includes in turn an excitation light
source 71 and a microlens array 75, a luminescent plate 101
which includes a green luminescent material layer which
receives light emitted from the excitation light source 71 to
emit light in a green wavelength band, a red light source 121
which emits light in a red wavelength band, a blue light source
301 which emits light in a blue wavelength band, and a light
source-side optical system 140 which alters optical axes of
the light in the red wavelength band, the light in the green
wavelength band and the light in the blue wavelength band to
the same optical axis and guides the red, green and blue light
to a predetermined plane.

[0024] The microlens array 75 is interposed between the
excitation light source 71 and the luminescent plate 101 and
converts light emitted from the excitation light source 71 into
a plurality of pencils of light so as to shine them onto the
luminescent plate 101. A front surface of the luminescent
plate 101 is formed into a reflecting plane, and a rectangular
luminescent material layer is laid on the reflecting plane. In
addition, the microlens array 75 has a plurality of micro
convex lenses 75a having a similar shape to that of the lumi-
nescent material layer and arranged in a matrix.

[0025] In the light source unit 60, a collective lens 110 is
disposed in proximity to the luminescent plate 101, and pen-
cils of light that have passed through the micro convex lenses
75a are shone onto the luminescent material layer by the
collective lens 110 so that center positions thereof are super-
posed one on another on the luminescent material layer.

[0026] Hereinafter, an embodiment of the invention will be
described in detail by reference to the accompanying draw-
ings.

[0027] FIG. 1 is a perspective view showing an external

appearance of a projector 1. In this embodiment, left and right
with respect to the projector 1 denote, respectively, left and
right directions with respect to a projecting direction, and
front and rear denote, respectively, front and rear directions
with respect to the projecting direction of the projector 1 and
a traveling direction of pencils of light.
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[0028] As is shown in FIG. 1, the projector 1 is a small,
substantially rectangular parallelepiped projector 1 which
can rest in the hand, and its interior is covered by an upper
case and a lower case 6. A lens barrel 225 is disposed sub-
stantially in a center of a front panel 12 which is made by
fitting together portions of the upper case 5 and the lower case
6 which are situated at a front of a projector casing, and
outside air inlet openings 18 are formed in the front panel 12
which is proximity of a right-hand side panel 15.

[0029] In addition, a keys/indicators part 37 is provided on
an upper panel 11 which is formed by the upper case 5 of the
projector housing. Disposed on this keys/indicators part 37
are keys and indicators which include a power supply switch
key, a power indicator which informs whether the power
supply is on or off; a projection switch key which switches on
or oft projection, an overheat indicator which informs that the
light source unit, the display device or a control circuit over-
heats. Further, provided in a back panel 13 and the right-hand
side panel 15 which are formed by fitting together portions of
the upper case 5 and the lower case 6 which are situated at the
rear and side of the projector housing are various types of
terminals such as USB terminals, a power supply adapter
plug, memory card insertion slots and the like.

[0030] Next, a projector control unit of the projector 1 will
be described by use of a functional block diagram in FIG. 2.
The projector control unit includes a control unit 38, an input/
output interface 22, an image transforming unit 23, a display
encoder 24, a display drive unit 26 and the like. The control
unit 38 governs the control of operations of respective circuit-
ries within the projector 1, and the control unit 38 is made up
of'a CPU as an arithmetic unit, a ROM which stores operation
programs such as various types of settings in a fixed fashion
and a RAM which is used as a work memory.

[0031] The projector control unit sends image signals of
various standards that are inputted from an input/output con-
nector unit 21 to the image transforming unit 23 via the
input/output interface 22 and a system bus (SB) where the
image signals are transformed into image signals in a prede-
termined unified format which is suitable for display and
thereafter, the image signals so transformed are outputted to
the display encoder 24.

[0032] In addition, the display encoder 24 deploys the
image signals inputted thereinto on a video RAM 25 for
storage and generates a video signal from the contents stored
inthe video RAM 25, outputting the video signal so generated
to the display drive unit 26.

[0033] The display drive unit 26 functions as a display
device controller and drives a display device 51 which is a
spatial optical modulator (SOM) at an appropriate frame rate
in accordance with image signals outputted from the display
encoder 24. In this projector 1, pencils of light which are
emitted from a light source unit 60, that is, pencils of light
which are collected to a predetermined plane by a light
source-side optical system 140 of the light source unit 60 are
shone onto the display device 51 via a light guiding optical
system 170 to thereby form an optical image by reflected light
reflected at the display device 51 which is controlled to be
driven by the display drive unit 26. The image so formed is
projected on to a screen, not shown, for display via a projec-
tion-side optical system, which will be described later. A
movable lens group 235 of the projection-side optical system
is driven by a lens motor 45 for zooming or focusing.

[0034] In addition, an image compression/expansion unit
31 performs an operation in which when in a reproducing
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mode, the image compression/expansion unit 31 reads out
image data recorded on a memory card 32 and expands indi-
vidual image data which make up a series of dynamic images
frame by frame. Then, the image data is outputted to the
display encoder 24 via the image transforming unit 23 so as to
enable the display of dynamic images on the basis of the
image data stored on the memory card 32.

[0035] Operation signals generated at the keys/indicators
part 37 which is provided on the upper case 5 are sent out
directly to the control unit 38. A voice processing unit 47 is
connected to the control unit 38 via a system bus (SB). This
voice processing part 47 includes a sound source circuit such
as a PCM sound source. When in a projection mode and a
reproducing mode, the voice processing unit 47 converts
voice data into analog signals and drives a speaker 48 to
output loudly sound or voice based on the voice data.

[0036] Additionally, the control unit 38 controls a light
source control circuit 41 which is configured as alight source
control unit. This light source control circuit 41 controls
individually the emission of light by an excitation light shin-
ing unit, a red light source unit and a blue light source unit of
the light source unit 60 so that a light source light in a prede-
termined wavelength band which is required when generating
a image is emitted from the light source unit. Further, the
control unit 38 causes a cooling fan drive control circuit 43 to
detect temperatures through a plurality of temperature sen-
sors which are provided in the light source unit 60 so as to
control rotating speeds of a cooling fan based on the results of
the temperature detection.

[0037] Further, the projector control unit includes an illu-
minance sensor 42 as an illuminance measuring unit for mea-
suring an illuminance of light emitted from the light source
unit 60. Then, the control unit 38 regulates voltages applied to
the respective light sources of the light source unit 60 based
on information regarding outputs of light in respective wave-
length bands which are sent out from the illuminance sensor
42 and maintains an original luminance balance when the
projector 1 is shipped from a factory.

[0038] Next, an internal construction of the projector 1 will
be described. FIG. 3 is an exemplary plan view showing an
internal construction of the projector 1. As is shown in FIG. 3,
the projector 1 includes the light source unit 60 at a central
portion, the lens barrel 225 which incorporates a projection-
side optical system to the left of the light source unit 60 and a
battery 55 which lies between the lens barrel 225 and a left-
hand side panel 14. In addition, the projector 1 includes the
display device 51 such as a DMD disposed parallel to the
left-hand side panel 14 in a position lying in proximity to the
battery 55 between the lens barrel 225 and the back panel 13.
Further, the projector 1 includes a main control circuit board
241 below the light source unit 60 and a power supply control
circuit board 242 between the lens barrel 225 and the battery
55.

[0039] Inaddition, the projector 1 includes light source unit
and the light guiding optical system 170 between the lens
barrel 225 and the back panel 13. The light guiding optical
system 170 shines light emitted from the light source unit 60
onto the display device 51 and makes an optical axis of light
reflected at the display device 51 coincide with an optical axis
of'the projection-side optical system for emission towards the
projection-side optical system. The projector 1 further
includes a power supply connector 80, a heatsink 190 forared
light source 121, which will be described later, a heat pipe 130
for guiding heat generated in an excitation light source 71 and
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a blue light source 301, both of which will be described later,
to the heatsink 190, and a cooling fan 261 sequentially in that
order from the back panel 13 between the light source unit 60
and the right-hand side panel 15.

[0040] The light source unit 60 includes an excitation light
shining unit 70 which is disposed in proximity to the cooling
fan 261 and the front panel 12, a blue light source unit 300
which is disposed between the excitation light shining unit 70
and the lens barrel 225, a luminescent plate 101 which is
disposed in proximity to the light source connector 80 and the
back panel 13, a red light source unit 120 which is disposed
between the excitation light shining unit 170 and the lumi-
nescent plate 101, and a light source-side optical system 140
which guides light in red, green and blue wavelength bands
emitted from the light source unit 60 to the light guiding
optical system 170.

[0041] The excitation light shining unit 70 includes two
excitation light sources 71 whose optical axes are parallel to
the left-hand side panel 14, two collimator lenses 73 which
are disposed on the optical axes of the excitation light sources
72 and a microlens array 75 which is disposed in front of the
collimator lenses 73. This excitation light source 71 is a blue
laser emitter and emits a laser beam in a blue wavelength band
towards the luminescent plate 101. In addition, the excitation
light source 71 is in contact with the heat pipe 130 via a circuit
board for the excitation light source 71 and is cooled by the
heatsink 190 via this heat pipe 130. The collimator lenses 73
convert light emitted from the excitation light source 71 into
parallel pencils of light to be shone onto the microlens array
75. The microlens array 75 will be described in detail later.
[0042] The luminescent plate 101 has a rectangular shape
and a surface of the luminescent plate 101 is mirror finished.
A rectangular green luminescent material layer is laid on the
mirror finished surface. This green luminescent material layer
is formed of a binder of a silicone resin having high heat
resistance and transmissivity and a green luminescent mate-
rial which is dispersed uniformly in the binder. Then, the
luminescent plate 101 generates green luminescent light by
use of a laser bean emitted from the excitation light source 71
as excitation light and emits this green luminescent light from
the same plane as the incident plane of the excitation light.
The green luminescent material layer of the luminescent plate
101 has a similar shape to that of the display device 151, and
a sectional shape of a pencil of light emitted from the green
luminescent material layer approximates to the shape of the
display device 51.

[0043] The red light source unit 120 includes the red light
source 121 which optical axis is parallel to the front panel 12.
This red light source 121 is a red light emitting diode and is
cooled by the heatsink 190. The blue light source unit 300
includes the blue light source 301 whose optical axis is par-
allel to the excitation light source 71. This blue light source
301 is a blue light emitting diode and is cooled by the heat sink
190 via the heat pipe 130.

[0044] The light source-side optical system 140 includes a
collective lens 110 which collects light emitted from the
excitation shining unit 70 and luminescent light emitted from
the luminescent plate 101, a collective lens 125 which collects
light emitted from the red light source 121, a collective lens
305 which collects light emitted from the blue light source
301, a first dichroic mirror 141 which transmits excitation
light from the excitation light shining unit 70 and light from
the red light source unit 120 and reflects luminescent light
emitted from the luminescent plate 101, and a second dichroic
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mirror 142 which reflects light from the red light source unit
120 and luminescent light emitted from the luminescent plate
101 and transmits light emitted from the blue light source unit
300.

[0045] The collective lenses 110, 125, 305 are each config-
ured as a single collective lens by combining a plurality of
lenses. In addition, the first dichroic mirror 141 is disposed in
aposition where the optical axis of the excitation light shining
unit 70 and the optical axis of the red light source unit 120
intersect each other. Further, the second dichroic mirror 142 is
disposed in a position where the optical axis of the red light
source unit 120 and the optical axis of the blue light source
unit 300 intersect each other.

[0046] In a light source unit in which a luminescent mate-
rial is caused to be luminous by use of light emitted from a
laser emitter as excitation light, pencils of light emitted from
the excitation light source, which is a laser emitter, have a
high directivity and a very strong peak power, and therefore,
there has been caused a fear that such pencils of light are
shone strongly onto part of the luminescent material layer to
thereby cause a luminance saturation or a failure due to
scorching. Then, in the light source unit 60 of this embodi-
ment, by disposing the microlens array 75 in front of the
excitation light source 71 in the way described above, the
laser beam having the strong peak power is converted into
pencils of light each having the similar sectional shape to the
luminescent material layer which are then shone onto the
whole of the luminescent plate 101 substantially uniformly.
[0047] FIG. 4 shows an exemplary front view and an exem-
plary sectional view of the microlens array 75. As is shown in
FIGS. 4A and 4B, in the microlens array 75 of the excitation
light shining unit 70, a plurality of micro convex lenses 75a
are arranged into a matrix. In addition, each micro convex
lens 75a has a substantially similar shape to the shape of the
green luminescent material layer of the luminescent plate
101. Pencils of light which are incident on the microlens array
75 are converted into a plurality of pencils of light by the
micro convex lenses 75a, and a pencil of light incident on
each micro convex lens 754 is converted into a pencil of light
having a rectangular section by the micro convex lens 75a.
[0048] Inaddition, as is shown in FIG. 5, the excitation light
is converted into a plurality of pencils of light having the
rectangular section by the microlens array 75, and the pencils
oflight are then collected by the collective lens 110 so as to be
shone onto the green luminescent material layer of the lumi-
nescent plate 101. Namely, the pencils of light that have
passed through the micro convex lenses 75a are collected by
the collective lens 110 so that their center positions are super-
posed one on another on the green luminescent material layer,
whereby the plurality of pencils of light having the rectangu-
lar section are shone onto the whole of the green luminescent
material layer one on another. In addition, FIG. 6 shows a
distribution 103 of excitation light shone via the microlens
array 75. Since each pencil of light is given the substantially
similar section to the shape of the green luminescent material
layer 102, the excitation light is shone onto a wide range on
the green luminescent material layer 102 with a uniform
intensity. Consequently, the pencils of light like the laser
beam having the strong peak power can be shone onto the
wide range of the green luminescent material layer 102 with
the uniform intensity, and therefore, the generation of a lumi-
nance saturation or a failure due to scorching of the luminance
material can be prevented, thereby making it possible to allow
the luminescent material to become luminous uniformly.
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[0049] In the light source unit 60 of the embodiment,
although the single microlens array 75 is disposed in front of
the two excitation light sources 71, the invention is not limited
thereto. For example, a microlens array 75 may be disposed in
front of each microlens array 75. Alternatively, the light
source unit 6 may be made up of a single excitation light
source 71 having a high luminance and a single microlens
array 75.

[0050] The light guiding optical system 170 includes a
microlens array 171, an optical axis alteration mirror 173 for
altering an axis of light emitted from the light source unit 60
towards the display device 51, a collective lens 172 which is
interposed between the optical axis alteration mirror 173 and
the microlens array 171, a collective lens 174 which is posi-
tioned on the optical axis which is altered by the optical axis
alteration mirror 173 and a prism 175.

[0051] The microlens array 171 in this light guiding optical
system 170 converts the pencils of light which are emitted
from the red light source 121, the blue light source 301 and the
luminescent plate 101 in the light source unit 60 into a plu-
rality of pencils of light having a rectangular section which
matches the shape of the display device 51, and the pencils of
light are then collected by the microlens array 171 or the
collective lens so that center positions of the pencils of light
are superposed one on another on the display device 51
whereby the pencils of light are mixed so that the pencils of
light are converted into a pencil of light having a uniform
intensity distribution. Namely, the microlens array 171 func-
tions as a light guiding unit such as a light tunnel or a glass rod
which converts pencils of light which are incident thereon
into a pencil of light having a rectangular section and a uni-
form intensity distribution. The prism 175 functions as a
condenser lens which shines light-source light onto the dis-
play device 51 and an optical axis alteration unit which alters
an optical axis of projection light generated in the display
device 51 so as to coincide with an optical axis of the projec-
tion-side optical system incorporated in the lens barrel 225.
[0052] The projection-side optical system incorporated in
the lens barrel 225 includes a fixed lens group and a movable
lens group and realizes a zooming function and a focusing
function by causing lenses of the movable lens group to
operate in an optical direction by controlling the lens motor
45.

[0053] Inaddition, the battery 55is a drive power supply for
the projector 1 and constitutes a secondary battery which can
be charged by being connected to a commercial power supply.
A secondary battery such as a lithium-ion battery or a nickel-
hydrogen battery can be applied to the battery 55. Then,
images can be projected by the projector 1 of the embodiment
by the electric power of the battery 55 without being con-
nected to a power supply via an electric cord.

[0054] Inthis way, in the projector 1 ofthe embodiment, the
excitation light having the uniform intensity can be shone
onto the wide range on the luminescent material layer of the
luminescent plate 101 by disposing the microlens array 75 in
front of the excitation light source 71. Consequently, the
generation of a luminance saturation or a failure due to
scorching of the luminescent material can be prevented,
which enables the luminescent material to become luminous
more uniformly, thereby making it possible to provide the
projector 1 which enables the stable projection free from
luminance non-uniformity for a long period of time.

[0055] In addition, the pencils of light having the circular
section which are emitted from the excitation light source 71
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can be converted into the plurality of pencils of light having
the rectangular section by forming the microlens array 75 by
arranging the plurality of micro convex lenses 75q into the
matrix which each have the similar shape to the shape of the
luminescent material layer. Consequently, compared with a
situation in which pencils of light having a circular section are
shone onto a luminescent material layer having a rectangular
shape, the excitation light can be shone onto the wide range on
the luminescent material layer, thereby making it possible to
increase the utilization efficiency of the luminescent material.
In this embodiment, while the luminescent material layer 102
and the micro convex lenses 75a have the rectangular shapes,
their shapes are not limited to the rectangular shapes, pro-
vided that the shapes of the luminescent material layer and the
micro convex lenses are similar to each other as has been
described above. For example, the luminescent material layer
102 and the micro convex lenses 754 may have circular
shapes or polygonal shapes. Namely, any shapes can be
adopted, provided that light emitted from the excitation light
source 71 may be converted into pencils of light having the
same shape as that of the luminescent material layer.

[0056] By collecting the plurality of pencils of light gener-
ated in the microlens array 75 so that their center positions are
superposed one on another on the luminescent material layer
by the collective lens 110, the plurality of pencils of light each
having a weak power can be shone onto the luminescent
material layer in a superposed fashion. Therefore, light hav-
ing a strong power can be prevented from being shone onto
only a specific area of the luminescent material layer,
whereby the generation of a luminance saturation of or a
failure due to scorching of the luminescent material can be
prevented, thereby making it possible to make the lumines-
cent material become luminous further uniformly.

[0057] In addition, since the light source unit 60 of the
embodiment includes the red light source 121 and the blue
light source 301 in addition to the excitation light source 71
and the luminescent plate 101, the light source unit 60 can
generate the light in the red wavelength band, the light in the
green wavelength band and the light in the blue wavelength
band, which constitute the three primary colors of light,
whereby the light source unit 60 can be used as alight source
unit in the projector 1 which can project color images.
[0058] Inthe projector 1 of the embodiment, while only the
light in the green wavelength band is made to be generated by
the luminescent plate 101, the invention is not limited thereto.
A configuration may be adopted in which the light in the red
wavelength band or the light in the blue wavelength band is
generated by making use of luminescent plates. As this
occurs, t0o, as in the case with this embodiment, by disposing
the microlens array 75 in front of the excitation light source
71, the generation of a luminance saturation of or a failure due
to scorching of the luminescent material can be prevented,
and the utilization of the luminescent material can be
increased, thereby making it possible to make the lumines-
cent material become luminous further uniformly.

[0059] Inaddition, since the luminescent material does not
have to be rotated in order to prevent the generation of a
luminance saturation of or a failure due to scorching of the
luminescent material, it becomes possible to obviate the
necessity of a motor for rotationally driving the luminescent
material in order to prevent the generation of a luminance
saturation of or a failure due to scorching of the luminance
material, whereby the light source unit 60 and the projector 1
can be made smaller in size.
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[0060] In addition, the invention is not limited to the
embodiment that has been described heretofore and can be
modified variously in steps of carrying out the invention
without departing from the spirit and scope of the invention.
Additionally, the invention may be carried out with as many
functions as possible in the functions which are described as
being executed in the embodiment described above combined
together as required. The embodiment includes various steps,
and various inventions can be extracted by combining the
plurality of disclosed constituent requirements as required.
For example, in the event that an advantage can be obtained
even though some constituent requirements are deleted from
the whole constituent requirements, the resulting configura-
tion in which some of the constituent requirements are so
deleted can be extracted as the invention.

What is claimed is:

1. A light source unit comprising:

an excitation light source;

a luminescent plate comprising a luminescent material
layer which becomes luminous by use of light emitted
from the excitation light source as excitation light;

a microlens array which is disposed between the excitation
light source and the luminescent plate and which con-
verts light emitted from the excitation light source into a
plurality of pencils of light so as to be shone onto the
luminescent plate; and

a collective lens which is disposed in proximity to the
luminescent plate and which shines the plurality of pen-
cils of light so that their center positions are superposed
one on another on the luminescent material layer.

2. A light source unit as set forth in claim 1, wherein

a surface ofthe luminescent plate is formed into a reflecting
plane and the luminescent material layer having a pre-
determined shape is laid on the luminescent material
layer, and wherein

the microlens array is made up of a plurality of micro
convex lenses which each have a similar shape to the
shape of the luminescent material layer and which are
arranged into a matrix.

3. A light source unit as set forth in claim 1, wherein

the luminescent material layer has a rectangular shape.

4. A light source unit as set forth in claim 2, wherein

the luminescent material layer has a rectangular shape.

5. A light source unit as set forth in claim 1, comprising:

an excitation light shining unit comprising the excitation
light source and the microlens array;

the luminescent plate comprising a green luminescent
material layer which receives light emitted from excita-
tion light source so as to emit light in a green wavelength
band;

a red light source which emits light in a red wavelength
band;

a blue light source which emits light in a blue wavelength
band; and

a light source-side optical system which alters optical axes
of the light in the red wavelength band, the light in the
green wavelength band and the light in the blue wave-
length band into the same optical axis so as to guide the
light in the red, green and blue wavelength bands to a
predetermined plane.

6. A light source unit as set forth in claim 2, comprising:

an excitation light shining unit comprising the excitation
light source and the microlens array;
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the luminescent plate comprising a green luminescent
material layer which receives light emitted from excita-
tion light source so as to emit light in a green wavelength
band;

a red light source which emits light in a red wavelength
band;

a blue light source which emits light in a blue wavelength
band; and

a light source-side optical system which alters optical axes
of the light in the red wavelength band, the light in the
green wavelength band and the light in the blue wave-
length band into the same optical axis so as to guide the
light in the red, green and blue wavelength bands to a
predetermined plane.
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7. A projector comprising:

the light source unit set forth in claim 1;

a display device;

a projection-side optical system;

a light guiding optical system which guides light emitted
from the light source unit to the display device and make
the projection light generated in the display device coin-
cide with an optical axis of the projection-side optical
system; and

a projector control unit for controlling the light source unit
and the display device.
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