
SPECIFICATION TITLE OF THE INVENTION LED LIGHT EMITTING DEVICE Technical
Field [0001]        The present invention relates to an LED light emitting
device that can easily control a color temperature of white light.
Background Art [0002]        Conventionally, there is known an LED light
emitting device that uses three types of LED elements, i.e., red, green,
and blue LED elements, to emit white light (Patent literature 1). However,
the respective LED elements have different forward voltage drops (vf),
i.e., the red LED element has a forward voltage drop of approximately 2.0
V, green LED element approximately 3.3 V, and blue LED element
approximately 3.4 V, so that, to adjust amounts of currents applied to the
respective LED elements to adjust a balance among light amounts, a
complicated calculation process is required, and for this reason, there is
a problem that controlling a color temperature of the white light is
difficult. [0003] 



Also, in such a conventional LED light emitting device, red light, green
light, and blue light respectively emitted from the LED light emitting
device are mixed outside the device to generate the white light, so that
even in the case where, from a distance, recognition as the white light can
be gained, as viewed from an extremely close distance, the white light is
nothing more than being separately recognized as the red light, the green
light, and the blue light. For this reason, in order to use such a
conventional LED light emitting device as a white light source, a
sufficient distance is required from the light source, and therefore the
conventional LED light emitting device is inappropriate for a light source
for irradiating a close place. [0004]        Such a problem is also
recognized even in an LED light emitting device that separately uses red,
green, and blue phosphors without combining them to form, in the same
device, a red color light emitting part, a green color light emitting part,
and a blue color light emitting part that are partitioned from one another.
[0005]        Also, in any of the configurations, in the case of, outside a
device, mixing respective single color light of red, green, and blue, which
were once emitted outside the device, to generate white light, if a light
amount of any of the color light is changed, a color temperature of the
white light is also largely changed. For this reason, a lot-based variation
or difference in deterioration rate among LED elements largely affects the
color temperature of the resultant white light, and therefore it is not
easy to control it, for example, an extremely fine adjustment or
complicated calculation process is required. This means that in an LED
light emitting device employing a configuration in which red light, green
light, and blue light, which were once emitted outside the device, are
mixed to generate white light, even in the case of attempting to finely
adjust a color temperature of the white light, the color temperature is
likely to be largely changed, and in such a type of LED light emitting
device, controlling a color temperature of white light requires a
complicated calculation process after all, and is not easy. Citation List
Patent Literature  



[0006] [Patent literature 1] JPA He sei 6-151974 Summary of Invention
Technical Problem [0007]        The present invention is made in
consideration of such a problem, and has a main object to provide an LED
light emitting device that can easily make a fine adjustment of a color
temperature of white light. Solution to Problem [0008]        That is, an
LED light emitting device according to the present invention is provided
with a plurality of types of light emitting parts each having: an LED
element that emits ultraviolet radiation or violet color visible light; and
a phosphor that absorbs the ultraviolet radiation or the violet color
visible light to emit colored light, wherein: lights emitted by the
plurality of types of light emitting parts become white light when all
mixed with one another; the LED elements of the plurality of types of light
emitting parts are all same ones, and mounted on a single base material;
and two or more light emitting parts overlap with each other in their
parts. 



[0009]        Note that the ultraviolet radiation refers to electromagnetic
radiation having a wavelength of 200 to 400 nm, which includes
near-ultraviolet radiation (200 to 380 nm). Also, in the present invention,
white light is one type among colored light, and particularly, among the
colored light, refers to light that is defined by JIS Z 8725 "Methods for
determining distribution temperature and color temperature or correlated
color temperature of light sources", and has chromaticity near a black body
radiation   locus. Note that a chromaticity coordinate of the black body
radiation locus is, in the case of being expressed in a uv coordinate (CIE
1960 UCS chromaticity diagram), as in the appendix table 1 of the above
standard, and in particular, the white light in the present invention is
preferably light having a chromaticity coordinate with a deviation of 0.02
or less in the CIE 1960 UCS chromaticity diagram. This is, in the case of
exemplifying the black body radiation locus in an xy coordinate (CIE 1931
chromaticity diagram), light positioned in a range surrounded by, in the
appended figure 1 of the above standard, curves corresponding to duv = 0.02
and duv = -0.02, straight lines corresponding to Tcp^-1 = 0 and TcpA-1
=640, and spectrum locus. [0010]        Further, in the present invention,
the number of the light emitting parts and the number of the LED elements
may be the same or different, and a plurality of light emitting parts may
share one and the same LED element. [0011]        If so, the two or more
light emitting parts overlap with each other in their parts in the single
LED light emitting device, and thereby from the overlapping portion, light
having intermediate color other than the respective single color light of
red light, green light, and blue light is emitted, so that even as viewed
from an extremely close distance, the white light is easily recognized, and
therefore the LED light emitting device can be preferably used as a light
source for irradiating a close place. [0012]        Also, according to the
LED light emitting device according to the present invention, the plurality
of same types of LED elements are used, so that a variation or difference
in deterioration rate among the respective LED elements is essentially
small, and therefore a color temperature can be easily kept constant both
on a production basis 



and with time. Also, the light having the intermediate color other than the
single color light is emitted outside the device, and therefore even if,
due to a lot-based variation or difference in deterioration rate occurring
among the LED elements, an amount of light having any of the colors is
changed, an effect of the change is reduced, and the color temperature of
the resultant white light is unlikely to be changed. Also, even if the
light amounts of the respective light emitting parts are changed, the color
temperature of the white light is not largely changed, and therefore fine
color temperature control can be easily performed. [0013]         Further,
in the case of using two types of white LED devices having different color
temperatures to synthesize white light, fine adjustment of a color
temperature can be made; however, in the case of attempting to achieve a
color temperature of white light emitted by one of the white LED devices,
the other white LED device should be extinguished, and toward any of both
ends of a color temperature that can be reproduced by the two types of
white LED devices, lightness becomes lower. On the other hand, according to
the LED light emitting device according to the present invention, a color
temperature can be controlled with keeping a balance among outputs of the
respective LED elements, so that with ensuring predetermined lightness or
higher, the fine adjustment of the color temperature of the white light can
be made near a black body locus, and even in the case of achieving a color
temperature at any of both ends of the black body locus, the lightness is
never lowered. [0014]        Also, in the present invention, the plurality
of light emitting parts are not completely partitioned, so that it is not
necessary to form high partitions within the base material, and therefore
manufacturing can be achieved at lower cost by a money amount
corresponding to the partitions. [0015]        Further, according to the
LED light emitting device according to the present invention, the LED
elements of the plurality of types of light emitting parts are all the
same, and therefore voltage drops are constant, so that, in the case of
arranging them in parallel, it is easy to, for example, use variable
resistors to adjust values of currents applied to the corresponding LED
elements, and adjust a balance among light amounts emitted by the
respective LED elements, and thereby the color temperature of the white
light emitted by the LED light emitting device can be easily controlled. 



[0016]        Also, there is known an LED light emitting device configured
such that a single LED element is sealed by resin dispersed with a
plurality of types of phosphors having different emission colors
(typically, red phosphors, green phosphors, and blue phosphors); however,
in the LED light emitting device, a color temperature value of white light
is determined by mixing amounts of the respective types of phosphors, so
that the color temperature value is fixed to a constant temperature value
but cannot reversibly adjusted. [0017]        As the LED light emitting
device according to the present invention, from the perspective of easily
controlling the color temperature of the white light emitted by the LED
light emitting device, one provided with at least a red color based light
emitting part that dominantly emits red light and a blue color based light
emitting part that dominantly emits blue light is preferable, and one
further provided with a green color based light emitting part that
dominantly emits green light is more preferable. Note that dominantly
emitting some colored light means that a maximum peak in a spectrum  of the
emitted light is only required to be at least positioned in a wavelength
region corresponding to the colored light, and may be emitting only the
colored light. [0018]        In the LED light emitting device according to
the present invention, if partitions are respectively present between the
plurality of types of light emitting parts, the respective colored light
are unlikely to be mixed. For this reason, the partitions between the
respective light emitting parts are configured to be low ones or not
provided, and thereby two or more light emitting parts are adapted to
overlap with each other in their parts. However, in the LED light emitting
device according to the present invention, the ultraviolet radiation
emitted from any of the LED elements is once absorbed by the phosphors, so
that ensuring lightness is an important subject, and depending on a
stacking order of the respective light emitting parts, a loss of a light
amount (lightness) in the overlapping portion becomes larger. For this
reason, in the part where the two or more light emitting parts overlap with
each other, the red color based light emitting part is preferably
positioned below the blue color based light emitting part. The blue light
is absorbed by the green phosphor and red phosphor to excite them, but the
red light is not absorbed by the green phosphor or blue phosphor. On the
other hand, the green light is absorbed by the red phosphor to excite it,
but not absorbed by the blue phosphor. For this reason, in the case of
providing the green color based light emitting part, in the portion where
it overlaps with the other light emitting parts, the green color based
light emitting part is preferably provided to be positioned above the red
color based light emitting part and below the blue color based light
emitting part. [0019] In order to control the color temperature of the
white light emitted by the LED  



light emitting device according to the present invention, it is preferable
to use, for example, a light emitting system provided with: the LED light
emitting device according to the present invention; output adjustment parts
that are respectively connected to the LED elements of the plurality of
types of light emitting parts of the LED light emitting device; a single
color temperature reception part that receives color temperature data
having a predetermined color temperature value; and an output control part
that acquires the color temperature data, and outputs a control signal
generated on the basis of the color temperature data to the respective
output adjustment parts that are respectively connected to the LED elements
of the plurality of types of light emitting parts. Such a light emitting
system is also included in the present invention. [0020]        A method
for manufacturing the LED light emitting device according to the present
invention is not particularly limited; however, the LED light emitting
device can be manufactured with use of, for example, the following method.
That is, a method provided with: a step of mounting a plurality of same LED
elements on a bottom surface of a concave portion of a base material having
the concave portion that is opened at an upper end surface; a red color
based light emitting part forming step of, in a state where the base
material mounted with the LED elements is tilted, injecting, in the concave
portion of the base material, a resin composition containing a red phosphor
to thereby form a red color based light emitting part that seals one of the
LED elements with use of the resin composition to dominantly emit red
light; and a blue color based light emitting part forming step of, in a
state where the base material formed with the red color based light
emitting part is tilted, injecting, in the concave portion of the base
material, a resin composition containing a blue phosphor so as to overlap
with a part of the red color based light emitting part to thereby fonn a
blue color based light emitting  part that seals one of the LED elements
with use of the resin composition to dominantly emit blue light is cited.
Such an LED light emitting device manufacturing method is also included in
the present invention. [0021]        The method for manufacturing the LED
light emitting device according to the present invention may be further
provided with, between the red color based light emitting part forming step
and the blue color based light emitting part forming step, a green color
based light emitting part forming step of, in the state where the base
material formed with the red color based light emitting part is tilted,
injecting, in the concave portion of the base material, a resin composition
containing a green phosphor so as to overlap a portion of the red color
based light emitting part to thereby form a green color based light
emitting part that seals one of the LED elements with use of the resin
composition to dominantly emit green light. Advantageous Effects of
Invention [0022]        According to the present invention having such
configurations, even as viewed from an extremely close distance,
recognition as white light is easily gained; also fine control of a color
temperature is easily performed; and further, with ensuring predetermined
lightness or higher, a fine adjustment of the color temperature of the
white light can be made near the black body locus. 



Brief Description of Drawings [0023]        [Fig. 1] Fig. 1 is a schematic
configuration diagram of a light emitting system according to a first
embodiment of the present invention. [Fig. 2] Fig. 2 is a plan view of an
LED light emitting device in the same  embodiment.        [Fig. 3] Fig. 3
is an AA' line end view of the LED light emitting element in the same
embodiment.        [Fig. 4] Fig. 4 is a plan view of an LED light emitting
device in another embodiment.        [Fig. 5] Fig. 5 is a diagram
illustrating a manufacturing method for the LED light emitting device in
the same embodiment.        [Fig. 6] Fig. 6 is a diagram illustrating the
manufacturing method for the LED light emitting device in the same
embodiment. 



[Fig. 7] Fig. 7 is a flowchart illustrating a method for adjusting a color
temperature and light amount of white light emitted by the LED light
emitting device in the same embodiment.        [Fig. 8] Fig. 8 is a plan
view of an LED light emitting device in a second embodiment.        [Fig.
9] Fig. 9 is an AK line end view of the LED light emitting element in the
second embodiment.        [Fig. 10] Fig. 10 s a plan view of an LED light
emitting device in a third embodiment.        [Fig. 11] Fig. 11 is an AK
line end view of the LED light emitting element in the third embodiment.
[Fig. 12] Fig. 12 is a plan view of an LED light emitting device in still
another embodiment.        [Fig. 13] Fig. 13 is a plan view of an LED light
emitting device in yet another embodiment. Description of Embodiments
[0024] 



Embodiments of the present invention will hereinafter be described
referring to the drawings. [0025] <First embodiment>        A light
emitting system 1 according to the present embodiment is, as illustrated in
Figs. 1 and 2, provided with: a power source 2; an LED light emitting
device 3 having three types of light emitting parts 31, 32, and 33 that are
provided with LED elements 311, 321, 331 to emit red light, green light,
and blue light, respectively; variable resistors 41, 42, and 42 that are
connected to the LED elements 311, 321, and 331 of the light emitting parts
31, 32, and 33, respectively; and a control device 5. [0026] In the
following, the respective parts are described in detail.        The power
source 2 supplies a voltage larger than voltage drops of the LED elements
311, 321, and 331. [0027] 



The LED light emitting device 3 is provided with the red color based light
emitting part 31 that emits the red light, green color based light emitting
part 32 that emits the green light, and blue color based light emitting
part 33 that emits the blue light, and each of the light emitting parts 31,
32, and 33 includes: the LED element 311, 321, or 331 that emits
near-ultraviolet radiation; and resin that is provided to seal the LED
element 311, 321, or 331 and dispersed with phosphors that absorb the
near-ultraviolet radiation to emit the red light, green light, or blue
light. [0028] More specifically, the LED light emitting device 3 is, as
illustrated in Figs. 2  and 3, configured such that, on an opening portion
bottom surface of a base material 34 that is made of ceramics such as
alumina or resin such as polyamide and has a tapered opening portion
enlarging outward, of which an inner surface functions as a reflector
(reflective plate), the LED elements 311, 321, 331 are surface-mounted
(flip-chip mounted); the resin such as heat-curable silicone-based resin
dispersed with the phosphors of respective types is filled in the opening
portion so as to seal the respective LED elements 311, 321, and 331; and
thereby the respective light emitting parts 31, 32, and 33 are formed. Note
that the LED light emitting device 3 is not necessarily quadrangular-shaped
in a plan view as illustrated in Fig. 2, but may be circular-shaped in a
plan view as illustrated in Fig. 4. [0029]        Next, a method for
manufacturing the LED light emitting device 3 of an embodiment illustrated
in Fig. 4 is described. To manufacture the LED light emitting device 3, as
illustrated in Fig. 5, first, on the opening portion bottom surface of the
base material 34, the same three LED elements are mounted (Fig. 5(a)).
[0030]        In the present embodiment, between the respective light
emitting parts 31, 32, and 33, low partitions (not illustrated) arc
provided, and first, as illustrated in Fig. 6, in a state where the base
material 34 is tilted, the resin dispersed with the red phosphors is filled
in the opening portion of the base material 34 to form the red color based
light emitting part 31 (Fig. 5 (b)); then, in the same manner, in the state
where the base material 34 is tilted, the resin dispersed with the green
phosphors is filed to form the green color based light emitting part 32
(Fig. 5 (c)); and finally, the resin dispersed with the blue phosphors is
filled to form the blue color based light emitting part 33 (Fig. 5 (d)).
For this reason, as illustrated in Figs. 2 and 4, each of the light
emitting parts 31,  



32, and 33 partially overlaps with the other light emitting parts, and in
the overlapping portion, the red color based light emitting part 31 is
positioned below the other light emitting parts, and the blue color based
light emitting part 33 is positioned above the other light emitting parts.
By stacking the respective light emitting parts 31, 32, and 33 in this
order, a light amount loss in the overlapping portion can be reduced. Note
that the partitions between the respective light emitting parts 31, 32, and
33 are preferably translucent ones. Also the partitions between the
respective light emitting parts 31, 32 and 33 are not necessarily required.
[0031]        The base material 34 is provided with an anode 35 and a
cathode 35, which are connected to the LED elements 311, 321, and 331
through bonding wires 37. [0032]        The LED elements 311, 321, and 331
of the respective light emitting parts 31, 32, and 33 are all the same
ones, each having, for example, a square shape of 350 pm 350 pm in a plan
view, an MQW structure in which six pairs of 1n0 030a097 well layer and GaN
barrier layer are stacked, and an emission peak wavelength of 380 nm.
[0033]        As the red light phosphors used in the red color based light
emitting part 31, for example, ones including Ln202S:Eu (Ln = Y, La, Gd,
Lu, Sc) as a main component are cited; as the green light phosphors used in
the green color based light emitting part 32, for example, ones including
YsSi05:Ce,Tb, and (Y,Gd)3A15012:Ce,Tb as main components are cited; and as
the blue light phosphors used in the blue color based light emitting part
33, for example, ones including BaNgA110017:Eu, Mn as a main component are
cited. [0034]  



Each of the variable resistors 41, 42, and 43 has three terminals, and is
one configured such that a resistance between both end terminals is
constant, and by rotating a shaft, resistance values between a central
terminal and the both end terminals are varied, on the basis of which
amounts of currents Ir, Ig, and lb flowing through the LED elements 311,
321, and 331 are reversibly adjusted. [0035]        The control device 5 is
configured to include a CPU, a memory, and a digital or analog electric
circuit having an AID converter, a D/A converter, and the like, and may be
a dedicated one or one configured such that a general-purpose computer such
as a personal computer is used for part or all. Alternatively, without
using the CPU, the control device 5 may be configured to fulfill functions
as respective parts only with the analog circuit, or is not necessarily a
physically integrated one but may be one including a plurality of devices
that are mutually connected by wired or wireless connections. Also, the
control device 5 is configured to, by storing a predetermined program in
the memory and cooperatively operating the CPU and its peripheral devices
according to the program, fulfill the functions as a color temperature
reception part 51, a light amount reception part 52, and a resistance
control part 53. [0036]        The color temperature reception part 51 is
one that is provided with, for example, a dial, and receives color
temperature data having a color temperature value selected between 1800 and
16000 K by rotating the dial. [0037]        The light amount reception part
52 is one that is provided with, for example, a dial, and receives light
amount data having a light amount value (lightness) selected by rotating
the dial.  [0038]        The resistance control part 53 is one that
acquires the color temperature data from the color temperature reception
part 51 and the light amount data from the light amount reception part 52;
on the basis of the color temperature data and light amount data, generates
a control signal; and outputs the control signal to each of the variable
resistors 41, 42, and 42 to adjust a resistance value. 



[0039]        Next, a method for using the light emitting system 1 to
adjust a color temperature and a light amount of white light emitted by the
LED light emitting device 3 is described referring to a flowchart of Fig.
7. [0040]        First, an operator turns the dial to thereby input color
temperature data having a predetermined color temperature value (Step SI ),
and the color temperature data is received by the color temperature
reception part 51 (Step S2). [0041]        Similarly, the operator turns
the dial to input light amount data having a predetermined light amount
value (Step 53), and the light amount data is received by the light amount
reception part 52 (Step S4). [0042]        The resistance control part 53
acquires the color temperature data and light amount data from the color
temperature reception part 51 and the light amount reception part 52,
respectively. On the other hand, a current ratio among the respective LED
elements for achieving a desired color temperature is preliminarily stored
in the memory as a table, and on the basis of the color temperature value
indicated by the color temperature data, the resistance control part refers
to the table to obtain the current ratio  among the respective LED
elements; also on the basis of the light amount value indicated by the
light amount data, calculates a ratio (Ir : Ig : Ib) among values of
currents flowing through the respective LED elements 311, 321, and 331 and
a total 



flow amount Or + Ig + lb) of the currents flowing through the respective
LED elements 311, 321, and 331; further, from this, calculates resistance
values Vr, Vg, and Vb of the respective variable resistors 41, 42, and 43;
and generates a control signal having the resistance values to output it to
the respective variable resistors 41, 42, and 43 (Step S5). [0043] The
calculation process performed by the resistance control part 53 is
extremely simple because the voltage drops of the respective LED elements
311, 321, and 331 are the same, and therefore a calculation circuit of the
resistance control part 53 is only required to have an extremely simple
configuration. [0044]        The respective variable resistors 41, 42, and
43 receive the control signal to change their resistance values according
to the control signal (Step 56). [0045]        After the resistance values
of the respective variable resistors 41, 42, and 43 have been changed, the
values of the currents flowing through the respective LED elements 311,
321, and 331 are varied, and amount values of light emitted by the
respective LED elements 311, 321, and 331 are also varied (Step S7). [0046]



As a result, the color temperature and light amount of the white light
emitted by the LED light emitting device 3 is controlled. [0047]         If
so, the three light emitting parts overlap with one another in their parts
within  the single LED light emitting device 3, and therefore, from the
overlapping portion, light having intermediate color other than the
respective single color light of red light, green light, and blue light is
emitted, so that even as viewed from an extremely close distance, the white
light is easily recognized, and the LED light emitting device 3 can be
preferably used as a light source for irradiating a close place. [0048]
Also, according to the LED light emitting device 3 according to the present
embodiment, the light having the intermediate color other than the single
color light is emitted outside the device, and therefore even if due to a
lot-based variation or difference in deterioration rate among the LED
elements 311, 321, and 331, an amount of light having any of the colors is
changed, an effect of the change is reduced, and the color temperature of
the resultant white light is unlikely to be changed. Also, even if the
light amounts of the respective light emitting parts 31, 32, and 33 are
changed, the color temperature of the white light is not largely changed,
and therefore fine color temperature control can be easily performed.
[0049]        Further, in the case of using two types of white LED devices
having different color temperatures to synthesize white light, a fine
adjustment of a color temperature can be made; however, in the case of
attempting to achieve a color temperature of white light emitted by one of
the white LED devices, the other white LED device should be extinguished,
and toward any of both ends of a color temperature that can be reproduced
by the two types of white LED devices, lightness becomes lower. On the
other hand, according to the LED light emitting device according to the
present invention, a color temperature can be controlled with keeping a
balance among outputs of the respective  LED elements 311, 321, and 331, so
that with ensuring predetermined lightness or higher, the fine adjustment
of the color temperature of the white light can be made near a black body
locus, and even in the case of achieving a color temperature at any of both
ends of the black body locus, the lightness is never lowered. 



[0050]        Further, according to the LED light emitting device according
to the present embodiment, the LED elements 311, 321, and 331 included in
the LED light emitting device 3 are all the same, and therefore the voltage
drops are constant, so that it is easy to use the variable resistors 41,
42, and 43 to adjust the values of the currents applied to the
corresponding LED elements 311, 321, and 331, and adjust the balance among
the light amounts emitted by the respective LED elements 311, 321, and 331,
and thereby the color temperature and light amount (lightness) of the white
light emitted by the LED light emitting device 3 can be easily controlled.
[0051] <Second embodiment>        In the following, a second embodiment is
described referring to Figs. 8 and 9; however, in the following
description, the description is provided with focusing on different points
from the first embodiment. [0052]        An LED light emitting device 3 in
the second embodiment is provided with: a red color based light emitting
part 31 that contains red phosphors, green phosphors, and blue phosphors at
a weight ratio of 70/15/15 and dominantly emits red light; and a blue color
based light emitting part 33 that contains red phosphors, green phosphors,
and blue phosphors at a weight ratio of 30/25/45 and dominantly emits blue
light, and as illustrated in Fig. 9, the red color based light emitting
part 31 and the blue color based  light emitting part 33 overlap with each
other in their parts. Also, in an overlapping portion, the red color based
light emitting part 31 is positioned below the blue color based light
emitting part 33. 



[0053]        According to the present embodiment, in the part where the
red color based light emitting part 31 and the blue color based light
emitting part 33 overlap with each other, the light emitted by the
respective light emitting parts 31 and 33 are easily mixed, and therefore
natural white light having more intermediate shade can be easily obtained.
[0054] <Third embodiment>        In the following, a third embodiment is
described referring to Figs. 10 and 11; however, in the following
description, the description is provided with focusing on different points
from the first embodiment. [0055]         An LED light emitting device 3 in
the third embodiment is provided with: a red color based light emitting
part 31 that contains red phosphors, green phosphors, and blue phosphors at
a weight ratio of 70/15/15 and dominantly emits red light; a green color
based light emitting part 32 that contains red phosphors, green phosphors,
and blue phosphors at a weight ratio of 30/40/30 and dominantly emits green
light; and a blue color based light emitting part 33 that contains red
phosphors, green phosphors, and blue phosphors at a weight ratio of
30/25/45 and dominantly emits blue light, and as illustrated in Fig. 11,
the red color based light emitting part 31, green color based light
emitting part 32, and blue color based light emitting part 33 overlap with
one another in their parts. Also, in the overlapping portion, the red color
based light emitting part 31 is positioned in a lowermost location, and the
green color based light emitting part 32 is  positioned in an uppermost
location. [0056]        In the present embodiment, in the green color based
light emitting part 32, an LED element is not sealed, and the green color
based light emitting part 32 shares LED elements 311 and 331 with the red
color based light emitting part 31 and the blue color based light emitting
part 33, respectively. Also, the phosphors contained in the green color
based light emitting part 32 are excited by light emitted by the LED
element 311 scaled in the red color based light emitting part 31 or the LED
element 331 sealed in the blue color based light emitting part 33. 



[0057]         According to the present embodiment as described above, the
green color based light emitting part 32 is positioned in the uppermost
location, so that white light in which the red color based light emitted by
the red color based light emitting part 31 and the blue color based light
emitted by the blue color based light emitting element 33 are mixed is
further mixed with the green color based light, and therefore white light
having natural shade closer to a black body locus can be emitted. Also, in
the green color based light emitting part 32, an LED element is not sealed,
and the green color based light emitting part 32 shares the LED elements
311 and 331 with the red color based light emitting part 31 and the blue
color based light emitting part 33, respectively, so that it is not
necessary to independently drive three LED elements, and therefore control
becomes easy. [0058]        In the third embodiment, each of the red color
based light emitting part 31, the green color based light emitting element
32, and the blue color based light emitting element 33 contains the three
types of phosphors; however, as in the first embodiment,  the red color
based light emitting part 31 may contain only red phosphors; the green
color based light emitting part 32 may contain only green phosphors; and
the blue color based light emitting part 33 may contain only blue
phosphors. [0059] Note that the present invention is not limited to any of
the above embodiments. [0060]        For example, a dimming control method
is not particularly limited,  but may be, for example, (1) constant current
dimming control by a variable current source, (2) constant voltage dimming
control by a variable voltage source and limiting resistor, (3) pulse width
dimming control or PWM dimming control using a constant or variable voltage
source and a limiting resistor, (4) pulse width dimming control or PWM
dimming control using a constant or variable current source and a limiting
resistor, or other dimming control. 



[0061]        Also, locations of the respective light emitting parts 31,
32, and 33 in the LED light emitting device 3 may be those as illustrated
in Fig. 12 or 13. [0062]        Further, the color temperature reception
part 51 and the light amount reception part 52 may be ones that
respectively receive color temperature data and light amount data inputted
through input means other than the dials, such as a keyboard. [0063]
Also, on a surface of each of the light emitting parts 31, 32, and 33 of
the LED light emitting device 3, a moistureproof layer formed by coating a
moistureproof filter or moistureproof paint made of glass or resin may be
provided. This enables phosphors, which absorbed moisture, to be prevented
from being thermally deteriorated,  and a change in color temperature to be
suppressed even after lighting for a long time. [0064]        Further,
ultraviolet radiation is detrimental to humans, and also results in color
fading of an irradiated object, and therefor in order to prevent leakage of
ultraviolet radiation that is not absorbed by phosphors, on the surface of
each of the light emitting parts 31, 32, and 33, a filter that cuts off
light having a wavelength of 410 nm or lower may be provided. [0065] 



Also, the LED elements 311, 321, and 331 and respective types of phosphors
are not particularly limited in terms of chemical configuration, but may be
ones having chemical compositions other than those used in any of the above
embodiments. [0066]        Besides, the present invention is not limited to
any of the above embodiments, but may be configured by appropriately
combining parts or all of the above-described various configurations
without departing from the scope of the present invention. [Industrial
applicability] [0067]        As described, according to the present
invention, the voltage drops in the LED elements of the respective light
emitting parts are constant, so that it is easy to adjust the values of the
currents applied to the respective LED elements to adjust the balance among
the light amounts, and for this reason, the color temperature and light
amount (lightness) of the white light emitted by the LED light emitting
device can be easily controlled. Accordingly, for example, the present
invention can be used as a light source for plant growth to, in concert
with a biological rhythm or the like of a plant, irradiate white light
having a color temperature value corresponding to the rising sun,  setting
sun, or the like. [Explanations of letters or numerals] [0068] 1: Light
emitting system 



3: LED light emitting device 31, 32, 33: Light emitting part 311, 321, 331:
LED element 41, 42, 43: Variable resistor 51: Color temperature reception
part 53: Resistance control part  CLAIMS:     1. An LED light emitting
device comprising        a plurality of types of light emitting parts each
having: an LED element that emits ultraviolet radiation or violet color
visible light; and a phosphor that absorbs the ultraviolet radiation or the
violet color visible light to emit colored light, wherein:        lights
emitted by the plurality of types of light emitting parts become white
light when all mixed with each other; 



the LED elements of the plurality of types of light emitting parts are all
same ones, and mounted on a single base material; and two or more light
emitting parts overlap with each other in their parts.     2. The LED light
emitting device according to claim 1, comprising: at least, a red color
based light emitting part that dominantly emits red light; and a blue color
based light emitting part that dominantly emits blue light.     3. The LED
light emitting device according to claim 2, wherein        in the
overlapping portion, the red color based light emitting part is positioned
below the blue color based light emitting part.     4. The LED light
emitting device according to claim 2, further comprising a green color
based light emitting part that dominantly emits green light, wherein
in the overlapping portion, the green color based light emitting part is
positioned above the red color based light emitting part and below the blue
color based light emitting part.   5. A light emitting system comprising:
the LED light emitting device according to claim I; 



output adjustment parts that are respectively connected to the respective
LED elements of the plurality of types of light emitting parts of the LED
light emitting device;        a single color temperature reception part
that receives color temperature data having a predetermined color
temperature value; and        an output control part that acquires the
color temperature data, and outputs a control signal generated on a basis
of the color temperature data to the respective output adjustment parts
that are respectively connected to the respective LED elements of the
plurality of types of light emitting parts.  6. An LED light emitting
device manufacturing method comprising: a step of mounting a plurality of
same LED elements on a bottom surface of a concave portion of a base
material having the concave portion that is opened at an upper end surface;
a red color based light emitting part forming step of, in a state where the
base material mounted with the LED elements is tilted, injecting, in the
concave portion of the base material, a resin composition containing a red
phosphor to thereby form a red color based light emitting part that seals
one of the LED elements with use of the resin composition to dominantly
emit red light; and        a blue color based light emitting part forming
step of, in a state where the base material formed with the red color based
light emitting part is tilted, injecting, in the concave portion of the
base material, a resin composition containing a blue phosphor so  as to
overlap with a part of the red color based light emitting part to thereby
form a blue color based light emitting part that seals one of the LED
elements with use of the resin composition to dominantly emit blue light. 



7. The LED light emitting device manufacturing method according to claim 6,
comprising, between the red color based light emitting part forming step
and the blue color based light emitting part forming step, a green color
based light emitting part forming step of, in the state where the base
material formed with the red color based light emitting part is tilted,
injecting, in the concave portion of the base material, a resin composition
containing a green phosphor so as to overlap a part of the red color based
light emitting part to thereby form a green color based light emitting part
that seals one of the LED elements with use of the resin composition to
dominantly emit green light. 




