SPECI FI CATI ON TI TLE OF THE | NVENTI ON LED LI GHT EM TTI NG DEVI CE Techni cal

Field [0001] The present invention relates to an LED light emtting
device that can easily control a color tenperature of white |ight.
Background Art [0002] Conventionally, there is known an LED |i ght
emtting device that uses three types of LED elenents, i.e., red, green

and blue LED elenents, to emit white light (Patent literature 1). However,
the respective LED el ements have different forward vol tage drops (vf),

i.e., the red LED elenent has a f ge drop of approximately 2.0
V, green LED el ement appr oxi mtel@{%ﬁg%x?g bl ue LED el enment
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[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 (v{), 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



Al so, in such a conventional LED light emtting device, red light, green
light, and blue light respectively emtted fromthe LED light emtting
device are m xed outside the device to generate the white |ight, so that
even in the case where, froma distance, recognition as the white |ight can
be gained, as viewed froman extrenely close distance, the white light is
not hi ng nore than being separately recognized as the red |ight, the green
light, and the blue light. For this reason, in order to use such a

conventional. LED li .emtting device as.a, white |ight..squr .
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conventional .L light. emttin Vi ¢ce i.S I nappropfr . for a.light source
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recogni zed even in an LED.light emtt]. devi ce.that separately uses red,
oreen and® BYOEORHIE HOrE M FRULET ot et R To form i n the sane
device, a 6@ﬂmcolor light emtting part, a green color light emtting part,
and a bl ué"&or light emtting part that are partitioned from one another.
[ 0005] AlLsq, in any. of the configurati in the case, of, outside a
devi ce, mixing PRShRERPIET SHgIECRIIGH PRy HaNt SREE iR Bitue, which
were once emtted outside the device, to generate white light, if_ a |ight
amount  of SSRATEY Wt ed e Pi"bﬂlfieip Oﬁﬂl?aﬁd’g‘é“,ouéc%‘l’wngttgﬁ‘ﬁéﬁ? g‘%rﬁ}:é“%* t he
white |ight ia al so largely changed. For this reason, ,a |ot-based variation
or di f1eraRedrcaare PR AT RS PaFihg PR IeT bght Edting P 344 18Tt s t he
col or tenperahure of the resultant white light, and therefore it is not
easy to c&RtF gehtquittingmpaghgtsrepariHonsdiFanens atqth@: adj ust nent or
conplicated cal culation process is required. This nmeans that in an LED

l'i ght enii@ﬁﬁé devi ce enploying a configuration in which red |ight, green
light, and blue |light, which were once emtted outside the device, are

ni xed to gener afsowii any afithneontigpeations in He cesesd, otside B PR INRE fi nel y
adjust a color tenperature of the white |light, the color tenperature is

li kel y t oTeseeqtiveguiele eheirtpdsof wadaicn sud blug, Wiish wre pEFs ¢migRe ovdet i ng
device, controlling a color tenperature of white Iight requires a

conpl i cat 8¢ deaiceuiogieneatepy bbedaghtaf & dighbamouns atianysofibe ceaslishtds thapesh Li st

Patent Literature o .
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 clements largely
affects the color temperature of the resultant white light, and therefore it is not casy 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
casy.
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[0006] [Patent literature 1] JPA He sei 6-151974 Summary of I|nvention

Techni cal

Pr obl em [ 0007] The present invention is nmade in

consi deration of such a problem and has a main object to provide an LED
light emtting device that can easily nmake a fine adjustnent of a color
tenperature of white light. Solution to Problem[0008] That is,

LED light emtting device according to the present

with a plurality of types of light emtting parts each having: an LED

elenent that emts ultraviolet

a phosphoﬂomﬁﬁt absorbs the ultraviolet radiation or the violet color

visible light to emt colored h

wherein: lights emtted by the

_col | i ght,
plurality of tyb‘@éﬁfﬁﬁ‘tqrﬁt@‘lﬁuéﬁﬁ}gﬁﬁ@ 6pharlP4 becone white |ight when all
m xed with one another; the LED el enents of the plurality of types of

emtting

and two or nore light emtting parts overlap with each other in their

parts.

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 eclement
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 matetial; 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

an

i nvention is provided

radi ation or violet color visible light; and

i ght

pammarg pElnyertidame ones, and nounted on a single base material;



[ 0009] Note that the ultraviolet radiation refers to el ectromagnetic
radi ati on having a wavel ength of 200 to 400 nm which incl udes
near-ultraviolet radiation (200 to 380 nm. Also, in the present invention,
white light is one type anong colored light, and particularly, anong the
colored light, refers to light that is defined by JIS Z 8725 "Mt hods for
determ ning distribution terrperature and col or tenperature or correlated
col or terrperature of Iight sources", and has chromaticity near a black body
radi ati on e .t hat achro rdinate of the black body
o at 1 on IPBsue e fh?trﬁ e o e B gt kPR ety Tt /oS5 il ke o (&
1960 UCS chromgticit as.int x table 1 of the above

st andar d, CQF\ RR R s 0\ fC@Eﬁ Parqvh“é’omilﬁt’é(&%gﬁq%%iﬂ% ﬁ]émB‘raé‘%’é}ﬁfhagWBn"tslIBn is
pref er abI V. ht _havi.n chromati cit or di nate th a deviation of 0.02
or less i rfh‘f cpflig 14Jg o %&%%’ﬁ?’%ﬁﬁ‘ﬁ‘i‘a& at%‘? &PH@F‘E\WH %ﬁ@hht%hg}i tit i'Se case of
exenplifying the bl ack body radiation locus in an xy _coordinate QCI E 1931
chr omat i ml%rgsca 1&&?15&?31 18 Plicg%@blwghwao'ﬁ&ﬁ ‘P}Hoﬁatﬂ‘a%@o%lﬁt%%@écﬁ%iﬂ 9 t he
appended f| ure of the_above standard, curves corresponding to _duv = 0.02
and duv = f@®-@or 1%%8%%%%@%8&%%@%89&1 Hagap. TJ&MI@» i the ga%e Off cpA- 1

=640, and spectrum | ocus, Further, in the present invention,

t he numbere*gmplifyéng thghlack ﬁpﬂx rqﬁigahﬁarl@@is ahel Fheccidimaer COF 1Phkclipnatisihent s
may be the sanme or different, and a plurality of |ight emttln parts may
share one %iarmhdichapmsitions 81 eraae swromded by, in the appendgd, figwie | oWdicor nor e
light emtting parts overlap with each other in their parts in the single
LED i ght aBAYE fiigrdievives compsgondies bguviT B2 ehé deverPagpstirighpdnes on, | i ght
having internmedi ate color other than the respective single color Ilght of
red |ight cogewendingdhicpahd bindeldn" ghto40 aedénecdn leeist hat even as vi ewed
froman extrenely close distance, the white light is easily recognized, and
therefore [PW&ILED 1i ght emitting device can be preferably used as a Iight
source for irradiating a close place. 0012 Al so, according to the
LED |ight emttiFaghefew tbepa?@@rﬁn@lvmgon,dm h@newe)s“éhﬁthglmemtiinarpam el theural ity
of same types of LED elements are used, so that a variation or difference

i n det er i orabeoel thal &€Dsglengnts hezyrbesb@&mnwrs diff@entl, enkapbirpdldyefseghtt i al | y
small, and therefore a color tenperature can be easily kept constant both
on a prodéttitiog phdsingy 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
mvention, 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 tine. Also, the light having the internediate col or other than the
single color light is emtted outside the device, and therefore even if,
due to a |l ot-based variation or difference in deterioration rate occurring
anong the LED el enments, an anmount of |ight having any of the colors is
changed, an effect of the change is reduced, and the col or tenperature of
the resultant white light is unlikely to be changed. Al so, even if the
l'ight anounts of the respective Iight enitting parts are changed, the col or

t enper at ur t her fo e fine
col or tenﬁ%@g?g}%mgon SSﬁkggﬁ% qh?ylﬁg} %ﬁqﬁggf%fﬂhe$ngeco urther

in the ca f usi LED deyi i di fferent color
t enper at ur B4 {sg ““‘“%Vﬁ‘?ﬂ%‘\i@@% PN 'ﬁnff"&h%mf%? AR "bg%d Vagafiay o

t enper at ur ver, i.nt tte eve a
colbr temsraElie m&%ﬁf@fl&ﬂ Foftewi HEE SR sEeRE i et Bl Con
the other white LE ce. shoul xt| ui shed ma any of both
ends of - a BOIGng s i RH Ghells Eﬁﬁﬁ&ﬁ%’éd%@@ elgs of
white LED deV|ces ht nes ec the o hand cording to
the' LED 11 Eboae ot i saiT e e e Sﬁﬁ%ytt??é c ragsht Asvanet 5 col or
tenperature.can be controlled with keepi | anc out puts of the
respect i vé‘&lffzﬁn&“étﬁﬁﬁ’th&103@8“%"}‘?&{%5‘9\?1?%'2%%&% %’i@a’m&gt@% %qﬁretamPF@HFﬁe s or
hi gher, ust ment_ of the c r rature of the white |ight can
e hade ndbs WTBHERST 9rgrslycql?§ng%am£§@wf? lﬁlﬁéO‘é’éé“énRﬂat&‘@rﬁoévPH@“a col or
t enperature at,_any, of goth ends of the black body |locus, the |ightness is
never | owde&asily piytpape Al so, in the present i nvention, the plurality
of |ight enlttlng parts are not conpletely partitioned, so that it is not
necessary P%Kﬂorn1h|gh partitions within the base material, and t herefore
manuf acturing can be achieved at | ower cost by a _noney anou

correspondi ng t &uthe H&h??#ﬁ@ﬁ§ﬁng@695ﬁﬁﬁOf“@“eﬁ@ﬁﬁ#@#ﬁsﬁ@@égéﬁﬁﬁﬂﬂo t he
LED Ii ght enlttlng devi ce according to the present invention, the LED

el ements GPIOF kanpATERESsita synphesizgydutedteht.i faeradaineit a§a palpr temteatugeicap he
same, and therefore voltage drops are constant, so that, in the case of

ar r angi ng betieadci Bowsealin gie cape of ateamsipgto achiee asehrgPaperaiie 0Rvhide| e
resistors to adjust values of currents applied to the correspondi ng LED

el enent s, lghﬁeraﬂicehw oge phihgrvdatedaBlA g cvicemh thearberriviytedaf P devcp ghaubd be
respective LED el ements, and thereby the color tenperature of the white

|i ght eni tr@eEshed enditemaid aghitof dath anida gf alevlioe tenmerativis thaispn Ye eemeduskd ed.

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 controfled 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



[ 0016] Al so, there is knowmn an LED light emtting device configured
such that a single LED elenent is sealed by resin dispersed with a
plurality of types of phosphors having different em ssion colors
(typically, red phosphors, green phosphors, and bl ue phosphors); however,
in the LED light emtting device, a color tenperature value of white |ight
is determ ned by m xing anounts of the respective types of phosphors, so
that the color tenperature value is fixed to a constant tenperature val ue
but cannot r_everg.i bl y.adjusted. [0017] As the LED light emtting
devi ce accOPHEIAIGU8 “¥W€ Aﬁ‘rt@é’é‘ﬁt invention, fromthe perspective of easily
controllirﬂg lig]e color tenperature of the white light emitted by the LED
light emt 9 é device, one provided with at |east a red color based |ight
emtting part that, dom nantl 1 red light and a bl ue color based |ight
emitting part tﬁ&t‘thﬁo?ﬁcﬂ%?ﬂge}/’tﬁﬁiig) ll‘.ﬂ?’lﬁéml‘ 1@ eeyige iﬁ“@’f‘@i‘?aftﬁ)l th? pﬁeﬁﬁfﬁone
further provided with_a _green col or base? Iighé}.eh'rg\l‘iatti_ngI art tﬂa#1|

doni nant | yoeRfieR thy BER alements pithpphugaly of bpgh PEHBNSTU PR RETIYYGAHARS | v
emtting sonme caolored light neans that a maxi numpeak in a s eg&)érum of the
emitted | iS8RE 408 thppipre wa)iage depps grorongiany, ea it pp de P cf"’?aﬁggl SBMEngt h
regi on corresponding to the colored |ight, and may. be ?n‘itt' ng only the
col ored | ipgrlel. ftope@y to, for exampie, iune varEplg regitorsidi iushyp iR 8™ 8 % or di ng t o
the present invention, if partitions are respectively present between the
pl ur al i ty appliedytedhe epraspeyingehiPralemensannd adippia habwseampne gl Bpadt i ght
are unlikely to be mxed. For this reason, the partitions between the
respect i vénititeghey Gairesppettyeddil slemeatscait hgighs el B dempiares! B Wige

provi ded, and thereby two or nore light emtting parts are adapted to
over| ap wilicht eidted by ey LER ligheemitiveg devicaesndgensily goniralded.ED | i ght enitting
devi ce according to the present invention, the ultraviolet radiation
emtted f{oMény of the LED el enents is once absorbed by the phosphors, so
that ensuring lightness is an inportant subject, and_dependi ng on a

st acki ng order @¥lsa Here isdpewniand-HD Giht comiting degicpgprigured pusddhgfa a | i ght
anmount (lightness) in the overlapping portion becones |larger. For this
reason, i minghelPRricnwingissctlhé by wesindispersed Withyholwatity oif fpepaf pkosphesl ap wit h
each other, the red color based light emtting part is preferably

posi t i onedabieldifferts dolisseorcallans (tyasely e phosphitst gneen plaasphorvhanddilue 1 ght
is absorbed by the green phosphor and red phosphor to excite them but the
red | i ght phssphots)dissavbedh the [tHi2lightemnttplycknhver a orloblempetios palve ofOn t he
ot her hand, the green light is absorbed by the red phosphor to excite it,
but not alvddtehgtit ydeteheited by phogphosuntsoithe hispeativases of phaspbosase of
providing the green color based light emtting part, in the portion where
it over| apisattihet doldritemptrhere Vilghts femdttd krgnpar tenpdriteragvabenbwehmrotbased
light emtting part is preferably provided to be positioned above the red
col or baseévekdigiftad@rictt i ng part and bel ow the blue col or based |ight
emtting part. [0019] In order to control the color tenperature of the
white |ightolgmtted by the LED

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



light emtting device according to the present invention, it is preferable
to use, for exanple, a light emtting systemprovided with: the LED |ight
emtting device according to the present invention; output adjustnent parts
that are respectively connected to the LED el ements of the plurality of
types of light emtting parts of the LED |ight emtting device; a single
color tenperature reception part that receives color tenperature data
havi ng a predeterm ned col or tenperature val ue; and an out put control part
that acquires the color tenperature data, and outputs a control signal

gener at ed o5 atiph gl ipenly feaugse & be aipest Resiieicdar & WaycleRgihfe&ipRct i ve

out put adjustnent parts that are respectively connected to the LED el enents
of the pl GPaEPIPEPdIBE ta isealontd Ighgrandandst b dgittng ey thgrelered lighiht emitti ng
systemis also included in the present invention. [0020] A et hod
for manuf 494$ding the LED Iight enmitting device according to the present
invention is not particularly limted; however, the LED light emtting

devi ce can be mbnieddiulight optittingiseicepccording Exdspresentingertion] dwi ng net hod.
That is, a nmethod provided with: a step of nmounting a ?IuraLity of sanme LED
el ement s OArthiobstcoapsetivfeliceresdnt helasat dheenlwokityi riyess of liphlsenifizdiatal  havi ng
t he concave portion that is opened at an upper end surface; a red col or
based | i glthe wppectivaieplpad dighoaraunlkdy épbomixcdn Hosthistreaspheihe peridiogase
material nmounted with the LED elenents is tilted, injecting, in the concave
portion obetween bastespeatier gt ematting piris ewsrppolguredie kolawainek agnet red phosphor
to thereby forma red color based light emtting part that seals one of the
LED el emeptevidid indihereby twher mess higlt empitiok pavnarcadased e yp enihteaeled

light; and a blue color based light emtting part formng step of, in a

st at e whewthet hethbapertsratiéowaler.fio tineldEXailight ¢rhigtingdevees ascondareeid the ght

emtting part is tilted, injecting, in the concave portion of the base

mat eri al , peesesnventionphs iiltiagiola ontiaio engittad BloreamphdsphbEDstberaents 5 over | ap
with a part of the red color based |light emtting part to thereby fonn a

bl ue col oonbastadrbeil Ghthegtiospharg sophattensuraty |phaless Bre impottie siiEEctebehent s
with use of the resin conposition to domnantly emt blue light is cited.
Such an LEBpdndgiptoremitadkimgordenvadfabe napetftiave tighd engjittivet eod, 4 BsabBoligincl uded in
the present invention. [0021] The net hod for manufacturing the LED

| i ght emi &inongt (Higkines) acthebdeigppirg pdigopbasert ldrpaenFoothiymysdygif thet her
provided with, between the red color based |light emtting part formng step
and the bbwe whetohe bas 6timbidglidht emittinp partpavdrlap avith cagh stlep, thargreén col or
based light emtting part formng step of, in the state where the base

mat eri al  beved@ighnerhftiideart 8refoladly hasedel belbtv taabhicicotprpasdd light ti | t ed,
injecting, in the concave portion of the base material, a resin conposition
cont ai ni ngmatigE pam. PIRSHNONighs absciBediethb @Reed phogphop Bndiedtphespiedtcol or
based light emtting part to thereby forma green col or based |ight

em tting padite théa! bl elad 2d ARBt Rinot Aokl 18l teERES phbsphotiaeblnd plidsghdresi n
conposition to domnantly emt green |ight. Advantageous Effects of

I nvent i onnGA22ther hand, theAﬁ@@lrigghmgs R0l bPHRSRA hhbdphentd aritbaybigosuch
configurations, even as viewed froman extrenely close distance,

recogni ti grRsoRsed My the bluePhbsptDr.eapdd tiisdadsBedn M &Re bf pR VLR thelgrédh a col or
tenperature is easily pérformed; and further, wth ensuring predeterm ned

l'i ght ness :Qbr B8R kht @nittipepRdigeMRoOihdB e KRHSSs WRIBRIAkdhof the
white light can be nade near the black body | ocus.
emifting 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



Brief Description of Draw ngs [0023] [Fig. 1] Fig. 1 is a schematic
configuration diagramof a light emtting systemaccording to a first
enbodi ment of the present invention. [Fig. 2] Fig. 2 is a plan view of an

LED light emtting device in the sane enbodi nent. [Fig. 3] Fig. 3
is an AA" Iine end view of the LED |ight emtting elenent in the sane
enbodi nent . [Fig. 4 Fig. 4 is a plan view of an LED light emtting
devi ce i n anot her enbodi nent. [Fig. 5] Fig. 5 is a diagram

illustrating a manufacturing nmethod for the LED ligh itting.device in
the same dibanigH device sceortingig gl@g}l‘@%ﬂﬁbl.n_vmoga 4 AT 19 Y6SRF at | ng ¢ he
2’& ngg;?ﬁéﬁ{egigrgpig% ﬂgﬁ e];n?trtintg Egstl-c_g?arcl)\lzi e:hdt Wieﬂ[l]? thé LB% lgg%\t/ Ie;%?tti{lg dg\ngc same

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 basc 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



[Fig. 7] Fig. 7 is a flowhart illustrating a nethod for adjusting a color
tenperature and |ight anount of white |light emtted by the LED |ight
emtting device in the sane enbodi nent. [Fig. 8 Fig. 8 is a plan

view of an LED light emitting device in a second enbodi nent.

[Fig.

9] Fig. 9 is an AK line end view of the LED light emtting elenent in the

second enbodi nent. [Fig. 10] Fig. 10 s a plan view of an LED |i ght
emtting device in a third enbodi nent. [Fig 11] Fig. 11 is an AK
line end view of the LED |I%ht emtti ng el e in the third enbodjnment.

[Fig. 12] pm“tgshatf%ﬂlff Qnep pﬂl% P%wmts W E‘@EP QFﬁS‘%?ﬁnElE(?Sngj’nd@\?‘P@é“PHyst| |l

anot her

enmbodi e

emitting &8V @é@l Qlty%ﬁlt"élnotsﬁé}ﬂ o #ﬁggﬂrx% ﬁ‘tﬂlttll?%éﬁ‘fli*‘p?‘?‘é‘#aﬁtfmw

[ 0024]

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]

Acéording 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

pl an vi ew of HéLED | i ght
h



Enbodi nents of the present invention will hereinafter be described
referring to the drawi ngs. [0025] <First enbodi nent> A |ight
emtting system 1l according to the present enbodinent is, as illustrated in
Figs. 1 and 2, provided with: a power source 2; an LED |ight emtting
device 3 having three types of light emtting parts 31, 32, and 33 that are
provided with LED el enments 311, 321, 331 to emt red light, green |ight,
and blue light, respectively; variable resistors 41, 42, and 42 that are
connected to the LED el enents 311, 321, and 331 of the light emtting parts
31, 32, amtbgdimgngspectively; and a control device 5. [0026] In the
foll ow ng, the respective parts are described i power

source 2 suppli 882a3Magthigena gere a¥aew of fthﬁdeErhl ﬂg%?ng%ti%ﬁée‘ﬁ%}% Snent s
311, 321, and 331. [0027]
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 AA’ line end view of the LED light emitting element in the
second embodiment.

[Fig. 10] Fig. 10 is a plan view of an LED light emitting device in a third
embodiment.

[Fig. 11] Fig. 11 is an AA’ 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
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The LED |ight emtting device 3 is provided with the red col or based |ight
emtting part 31 that emits the red light, green color based light emtting
part 32 that emts the green light, and blue color based light emtting
part 33 that emts the blue light, and each of the light emtting parts 31
32, and 33 includes: the LED el enent 311, 321, or 331 that emts
near-ultraviolet radiation; and resin that is provided to seal the LED

el enent 311, 321, or 331 and di spersed with phosphors that absorb the
near-ultrgé'g{et radiation to emt the red light, green light, or blue
light. [O éﬁjhbre specifically, the LED light emtting device 3 is, as
illustrated in Eigs..2 and 3, configured such that, on an qpepin ortion
bot t om surface gﬁrg%d%%s ﬁgtthé PreSPRt3RvenHgR “’iﬂi %FP‘EH@%BIF bec‘gcrs‘érgt?%é e’?’f?&‘% fgs

alum na or_resin such as pol yam de and has a tapered opening portion
enlargingtBﬁé%%WQﬁs-of whi ch an inner surface functions as a reflector
(reflective plate), the LED elenents 311, 321, 331 are surface-nounted
(flip-chip{0 nted); the resin such as heat-curable silicone-based resin

di spersed wi.th the phosphors of respective types is filled in the opening
portion sotast embedmentthe respective LED el enents 311, 321, and 331; and

t hereby the respective light emtting parts 31, 32, and 33 are forned. Note
that the LED I i dghlighimimittinggysien lcaecading tashe preses sabpiincgligdrsdHitirdsd shaped
inaplan viewas illustrated in Fig. 2, but na¥)be circul ar-shaped in a

pl an vi ewiagigs| | ard 2.arrevidpdwithga pawversopzo; an LED light gmitting detigod f or
manufacturing the LED Iight emtting device 3 of an enbodiment illustrated
in Fig. 4hagingderee iywes of Tehtpanumacnts &1.t:3Reandd thagpre peided wigh BEW ce 3, as
illustrated in Fig. 5 first, on the opening portion bottom surface of the
base nat erclcamensy3 !y fl,sBhdo emitaed ligh, sleentightsand luabightt Bapqtivgly: 5(a)) .

[ 0030] - I'n the present enbodi ment, between the respective |ight
em tting parielge Bsist@ 41 ok a8 42 Hahagaonigdiehs thebED di¢ruetts dtled?!
provided, and first, as illustrated in Fig. 6, in a state where the base

mat eri al  341ioé theilighe dipiitihg partsd I 38 ®Werds eadpedtivily hed 2 eehtpshdsybobs is fill ed
in the opening portion of the base material 34 to formthe red col or based
l'ight em {0026 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 fi lethetfollbwmg thheespeaar padk ore drasghtd inghtaileni tti ng part 32
(Fig. 5 (c)); and finally, the resin dispersed with the blue phosphors is
filled to form flhe pbivaeswodedd suppieda Volgige laget thamgolpmetdhr@s of Figl.EB (d)) .
For this reason, as illustrated in Figs. 2 and 4, each of the |ight
emtting pEmants3lll, 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 1s 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 i Figs. 2

11



32, and 33 partially overlaps with the other light emtting parts, and in
the overl apping portion, the red color based light emtting part 31 is
positioned bel ow the other light emtting parts, and the blue col or based
light emtting part 33 is positioned above the other light emtting parts.
By stacking the respective light emtting parts 31, 32, and 33 in this
order, a light anount loss in the overl apping portion can be reduced. Note
that the partitions bet ween t he respective light emtting parts 31, 32, and

33 are pref rabl nsl ucent ones th artit ons t

espect | vl |gh‘E‘ %uﬁbﬁparown@feméépaﬁ@@g?fa%w#& St qrgrpﬁdequi ‘ed.
[ 0031] se nat eri al f)4 is 1prow ded wi th a ge 35 %

cat hode 3&1‘13%1“@&83 er%r?ﬁéweaaawmﬁe NEG S@P%ﬁ%?ﬂfga@ ianf@ asat&mre 31

t hr ough bondln W res 003 The LED nts 311, 21 and 331
of the reﬁ?&’&lt’ VeI gRtar a‘ P‘c‘ﬁ“ﬁl}d (94 mihdchaan inger sug ﬁ&e C‘é‘rf@ 3R e 45E s ane

ones, eac vi.ng, for uare shape o 350 pm min a plan
view, an R@?‘FE&IY%P@ éh‘? hEWﬁl@P’Pﬂsﬁ §<ﬂp§?]r s°’36fa‘@l?ﬂ?) 9*7"1\@}3 gtl%iyer and GaN
barrier layer are stacked, and an em ssion peak wavel eng f 380 nm

[0033]  TMountesg; tt“ﬁéesrréﬂlc1|a§;H?at1§HE?§}?n%1r‘§mﬁsbééCq rﬁsmﬁi&pﬁe %tﬁdhc based |i ght
emtting part 31, for exanp gnes . i ncluding Ln202S: Eu (Ln =Y, La, d,

Lu, Sc) adhasnhersel déif?ﬁ@h\é‘-’rttffp%?rléﬁ@?‘t eatheegeltlﬁep@lrleéﬁo bs realdhe s5RETYCused i n
t he green col or based |i entttln part 32, for exanple, ones |nclud|ng
YsSi 05: Ce 7 ﬁ@csﬁ@nts@léd;g;\%bi’z rehy tharepecsive Sebraittied et féd2.and as
the blue Iight phosphors used in the bl ue color based light emtting part
33, for exafpPare orasd niptgdhas ghedaflg ABbbonirtigydevine is 18t pegersaibihponent ar e

cited. [003 A
quadrangular-shaped in a plan view as itlustrated 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 clements 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,

12



Each of the variable resistors 41, 42, and 43 has three termnals, and is
one configured such that a resistance between both end termnals is
constant, and by rotating a shaft, resistance val ues between a central
termnal and the both end termi nals are varied, on the basis of which
amounts of currents Ir, Ig, and Ib flow ng through the LED el enents 311,
321, and 331 are reversibly adjusted. [0035] The control device 5 1is
configured to include a CPU, a nenory, and a digital or analog electric
circuit having an A.D converter, a DA converter, and the |ike, and may be
a dedi cat éd» Y opar B/%Vﬁﬂfll?sg‘ﬁ%ﬂéﬁ“e'ﬁ%% lig %?lnﬁt‘%Wa?Q%ﬂ§$%%@%88%§t er such
as a personal conputer is used for part qr .all. Alterpatively, .wthout

usi ng t he Pepi9n; Eiﬁée‘éﬁﬂ’lf’rr’Eﬂse‘g}ég?t@@@nmrt%é ‘EBW?’%@%&&W&}’FGF}%@? F‘\éﬂltf unctions
as respective parts only with the analog circuit, qr is.not pecessarily a
physi cal | yminggeas ead dirdlpteolorlaseb g iR waitng lép‘bﬁltﬂﬂngfiiag?lveo ®devi ces
that are nutually connected by wired or wreless connection Al so, the
control déhesbighf qmittagrirarigur BY stagking{hesicsnachiye Bg}ﬁregﬂfé%‘&pﬁ’l’tﬁib 3 8t am i n
the nmenory and cooperatively operating the CPU and its peri eger | devices
accor di ng38dn thieoisien grlht apomgloss it e ovgHeRRIBRROTH]N SULR ’E?Fiu{) rrp&oé‘f ure
reception part 51, a |ight amount reception part 52, and a_resistance

control pakat tisRarfigosdEiween the repstive I8 PBHPEAIEA S Hed¥hil 8 part 51 is
one that is provided with, for exanple, a dial, and receives color
t enper at umecferably thrnviuaent anenl cklse Brepartdions beivaien dhesesnest vl HE cREEH21800 and
16000 K by rotating the dial. [0037] The |ight anpbunt reception part
52 is onepetadl.i3d pdddiadedotwicedssatflyremsagfpl e, a dial, and receives |ight
anount data having a |ight amount value (lightness) selected by rotating
the dial. [0¢30038] The resistance control part 53 is one that
acquires the color tenperature data fromthe col or tenperature reception
part 51 and t heThe §hte msteuat3ddaprvidedwitthan diogh 85 andasethpdedpriloeh part 52;
on the basis of the color tenperature data and |ight anount data, generates
a control cemgrad;to drd.Btcpucats He , 3dhtand B3 silypugh bandawomire 3t he vari abl e
resistors 41, 42, and 42 to adjust a resistance val ue.

[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 ym x

350 pum in a plan view, an MQW structure in which six pairs of Ing g3Gag.97 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 Ln,02S: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 YsSiOs:Ce, Tb, and (Y,Gd)3Al50,2:Ce,Th 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 BaNgAl;(O,7:Eu, Mn as a main
component are cited.

[0034]
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[ 0039] Next, a method for using the light emtting system1l to

adj ust a color tenperature and a light anount of white |ight emtted by the
LED light emtting device 3 is described referring to a flowhart of Fig.

7. [0040] First, an operator turns the dial to thereby input color
tenperature data having a predeterm ned col or tenperature value (Step Sl ),
and the color tenperature data is received by the col or tenperature

reception part 51 (Step S2). [0041] Simlarly, the operator turns
the dial to input |light amunt data having a predeterm ned I'gsht anount
val ue (Step 53) Faghel hpanabiiesigivopimhb 4datid $3shasdtgs (8IS, #HESI9%Ght  anount

reception part 52 (Step S4). [0042] The resi stance control part 53
acqui res theigsebsuchdpd aratisianee patvecadath sngiermings i cogsipal fafrlfg fREEo| or
tenperature reception part 51 and the |ight anpunt reception part 52,
respect i vélshaft.apsistrrceotaliss beraeen a genital tesiingl gpd hedebhepditrenipals sct i ve LED
el ements for achieving a desired color temperature is prelimnarily stored
in the nerei¢d. 88 the bashl of whishheraeurthe! Guxnt bilerand b dlogiing @ﬁﬁ}@hath%é%m ue

i ndi cated by the col or teng)er ature data, the resistance control part refers
to the tallenant Yt 37 h anhd3 baerevrrsibiatadiistednong t he respective LED

el enents; also on the basis of the |ight anount val ue indicated by the

| i ght anod®35data, calculates a ratio (Ir : 1g : 1b) anong val ues of

currents flow ng through the respective LED el enents 311, 321, and 331 and
a total: The control device 5 is configured to include a CPU, a memory, and a digital or

analog electric circuit having an A/D 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.

[G037]

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.
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flow anmobunt O + Ig + Ib) of the currents flow ng through the respective
LED el enents 311, 321, and 331; further, fromthis, calcul ates 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

cal cul ation process perforned by the resistance control part 53 is
extrenely sinple because the voltage drops of the respective LED el enents
311, 321’4%698331 are the sane, and therefore a calculation circuit of the
resi stanc coﬁkrol part 53 is only required to have an extrenely sinple

configuration. [QO i stors 42, and

43 receive the ¢ 3$%$M§P§ﬁgﬁﬁﬁgngﬁiﬁggéhﬁgﬁ%ﬁﬁgg'%ggﬁgfmgﬁ¥ﬁ3§ﬁé§%oraing
(o the conkt ol oLA0aL hoLER, SO0 cog s i hSnl B BERL LRG0 UES
values of ARS,UESRe, ] oving el dhe, Lespective, LER Elerents, o1l
respecti Veda a%gegérgtggg E:c?ntr% %i’gngl;zgﬁd gl?tgut:s%t 10 C%rntero sl;igrgal \tloaer:a{cﬁ%f {hsetvea iaglp - [0046]
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 S1), and the color temperature data 1s
received by the color temperature reception part 51 (Step S2).
[0041]
Similatly, the operator turns the dial to input light amount data having a
predetermined light amount value (Step S3), 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

15



As a result, the color tenperature and |ight anount of the white Iight
emtted by the LED light emtting device 3 is controlled. [0047] | f
so, the three light emtting parts overlap with one another in their parts
within the single LED light emtting device 3, and therefore, fromthe
over |l apping portion, light having internediate col or other than the
respective single color light of red light, green light, and blue light is
emtted, so that even as viewed froman extrenely cl ose distance, the white

light is easily, recogniz nd the.LED |light emtt.i devjce 3 can be

or of er abi y e SESEPE P BhP el R T bt FTht LRt ided “T0oas)

Al so, accordi | o,the,LED light emttin evice 3.according to.the present
enbodi mantn,“%f"ﬂgd h’ Hﬁplgﬁgw‘ﬂﬁlt%ﬁt@’ Ffﬁ%ﬁ?tﬁ%gf% Oe(llrcgﬁop%c?frhoé’lg Vtaﬁla?ﬁ %fhe si ngl e
color light is emtted outside the devic and for ven if due to a
ot - based VT Ry Tht ety EERIimERae | Dor e 3208 eenial L eo

el enent s 1, 321, and 33 anmount .of .|l ight Vi ng_ an the colors is
changed. divbrnadic (B ot abhsdunents St Mrind He 8%t CEELIERERG o of

t he resul tagnt it i ght is_ unlikel 0 be changed. sQ, ev. i f.the

li ght arm&ﬁtls”\c,ﬁa?‘ﬁé]ﬁg?ﬁ?&tﬁr% thlﬁvd%‘"?{"“g‘r‘?str??lﬁénﬁ?g" ues ?‘fz {}%’fl,ndg\%oé Care
changed, the color tenperature of the white light is not | el y .changed,
and ther ef"‘c’ﬁPEthYen‘ém@@i%?SI%t%‘ﬁﬁzr%‘P&P@ 4dotdrasneg aﬁ@ﬂ%@ﬁw?[s%ﬁ? Med.

[ 0049] . Further, in the cage of usingﬂ%mo Iypeg of. whjte LED devices
havi ng di FPEHEME GBICHI FURPdr 12l BePecive yrtaeresEloRh 1 &2 %1511 3 (SR i ne

adj ustnent_ of a col or tenperature can be nmade; however, in the case of
attenptin&sﬂo achieve a color tenperature of white light emtted by one of
the white LED devices, the other white LED device should be extinguished,
and tomardo%ﬁv of both ends of a color tenperature that can be reproduced
by the two types of white LED devi ces, Ii%gtness becones lower. On the

ot her hand, accdhdicplguleton precessperipghtd bnileresigangeepeecladtodfng to the
present invention, a color tenperature can be controlled with keeping a
bal ance arBtigmelytspuels begavsqdervelipeediopeo! heprsppaivedd glement i1, 331, so
that with ensuring predeterm ned |ightness or higher, the fine adjustnent
of the colaad 38 baschasame and therrfowt eadeulatipitcitcnin obthenadgantsgongonagcld body

| ocus, and even in the case of achieving a color tenperature at any of both
ends of t fheol sekilgddyhivscusxtremely sighteressgitstiorever | ower ed.

[0044]

The respective variable resistors 41, 42, and 43 receive the control signal to
change their resistance values according to the control signal (Step S6).
[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]
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[ 0050] Further, according to the LED Iight emtting device according
to the present enbodi nent, the LED elenents 311, 321, and 331 included in
the LED light emtting device 3 are all the sane, 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
correspondi ng LED el enents 311, 321, and 331, and adjust the bal ance anong
the light amounts emitted by the respective LED el enents 311, 321, and 331

dth by th I t d |ight |.i. ght : f the whit
[ ght e t1ed byt tha BROELe i Pt detn BERS e b b AR T Bont rol e, -
0051] <S d .enbodi t> .. L.n .the fal j mbodi (O
descr bad YRR TR GER gt cpitipg Bt adend R RERRRIR " ™ o
R T R e M e R R A
th d di . i ded with; d I b | i ght itti
part 31 T &S B EAERLeheaNLdE HRdr s chiedast FHOSERGr SSRIAH B phosphors. at
a weight ratio of .70/15/15 and.domi nantly emts.red |ight; and a blue color
basehgligH¥£%W?BTﬂﬂ§ ?Fe@geFWQF1@3%?5?%5”Fgﬁiﬁﬁ§sﬁﬁ%ﬁ§?Eﬁfggﬁ phogphors,
and bl ue thsPho_s.at a ge!%gl_ atioaof FO 25/ 45 .and oninanhlg enmts blue
light, andHEngqeyice £epdepreiprgy voed phplightgowse & adatng ? giose B¢t i ng
part 31 aqﬁgige bl ue color based light emtting part 33 overlap with each

titHetl

other in parts. Al'so, in an overlapping portion, the red col or based

light emttin rt 31 is positioned below the blue caolor based |ight
em'gt ting part d 320_580, accordingpt)O the LED ?ight emitt\ﬁllg cpevice 3 accord&ng to the present g

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
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[ 0053] According to the present enbodinent, in the part where the
red col or based light emtting part 31 and the bl ue col or based |ight
emtting part 33 overlap with each other, the light emtted by the
respective light emtting parts 31 and 33 are easily m xed, and therefore
natural white light having nore internmedi ate shade can be easily obtained.
[ 0054] <Third enbodi nent > In the following, a third enbodinent is
described referring to Figs 10 and 11; however, in the follow ng

fromt Eé;qfr%%?fé%nﬁf%?q%e ' B po Bt 68 eni\‘%jpmgte%g¥e?elwt%1e§ ifhiagiSeyi 20 51T

part 31 e qh?ﬁr%/a JP%%%OV%E%% UopLehablsl R b flbnors o
0/1

pased 11 gtk R firpape BT in e 0%88#51?%&%?%8%8{?53%?% et SF oo .

and bl ue phgs rati o of 30/40/ 30 and dom nantly emts green
light; an g g‘ihtﬁg%’l?a]tfg?d%@\%g qlbgi?neéﬁl‘striev W& 33 that contains red

phosphors, @&ﬁen phosphors, and bl ue phosphors at a weight ratio of
30/ 25/ 45 4R om'nantly emits blue light, and as illustrated in Fig 11,

the red col or se ht emt art 31, reen col or. based i

eni tting part 3% B be DL ey éﬁlﬁ?ﬁ%@r%%*eofggpw i ap with
one anot her the| : S i.n.the qverl a p|n I,0 the red col or
based Ilgrﬂné’ r’P‘mtntb ggh@?ﬂeﬁ%?%é%%ﬁ 11‘&‘3}3 qddﬁgli‘e&!é]b %f?f ¥ and the
green color based ljght emtt,i art 32 i positioned in an upper nbst

| ocation. EBiESEPre a %e saipg, Wé%ﬁ@é%% ve%e*dilrﬁemwCP?ﬁf%rﬁesodﬁ@éhlséa%r based
light emtting part an enent is_ not sealed and the green col or
based |i gh¢ u@%ﬁhﬁt"?%ﬁﬂ%ww%ﬁz%ﬁ‘&r %&d 131 @uefrm‘ehem Beuaes @Pelediife red
color based light emtting part 31 and the blue color based light emtting
part 33, respuespumg LEAP lpmange Idhé%br?@fi&éowdeﬂdﬂ@athp Rakepec yrewhtheol or
based light emtting part 32 are excited by ht emtted by the LED

el enent 3ightypewys ?Iﬁit&Cﬁ@yﬁMeémcawe b&%emp@ﬁglbﬁﬁﬂ{anﬁ@%md thereBy the LED

el ement 331 sealed in the blue col or based Ilght emtting part 33.
the color temperature and light amount (lightness) of the white light emitted by the LED

light emitting device 3 can be easily controlied.
[0051]
<Second embodiment>

In the following, a second embodiment is described referring to Figs. § 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
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[ 0057] According to the present enbodi nent as descri bed above, the
green color based light emtting part 32 is positioned in the uppernost

| ocation, so that white light in which the red color based |ight emtted by
the red color based light emtting part 31 and the blue col or based |ight
emtted by the blue color based light emtting element 33 are mxed is
further mxed with the green color based |ight, and therefore white |ight
havi ng natural shade closer to a bl ack body | ocus can be emitted. Also, in

the green l?g?ﬁ‘é{mtlﬂﬁg E%t by gbrlag)runttﬁ b4 PR G A2 it ir pgg s LER§! 1'3{5&%5&1%]:%;)@?% seal ed,

and the green colo ase ht emtting ‘'shar e’s ment s

311 and 33;5'0r}%1§ ti‘hé LQQ cBﬁ)gbgs%h(?lrgPp%@% rgL'pgaQMI S?e%lhb% b%%] tl?éltflf’ilggol&he bl ue

col or based emtti

necessary gQed rive three LED el ements, and therefore control
becones easay{.3 F%g%ﬁ%ﬁg%%g% n the third enbodi nent, each of the red col or

based Iigﬂroogﬂ tting part 31, the green color based light emtting el enent
32, and t ue col or based Iight em'tti ng el ement 33 contains the three

f h ho d |
baced 1ight om croeni BARRG arely BiskiporbiinsS praétd%b%@&i%‘? b8 RS o
| b t h h d
CheCbr oas et LNk R 3] Bk BRIy Cﬁéom%ﬁ“qg%“?ﬁwge%ﬁ%%ﬁ SShtep B g
h h 0) h t .th t f
prosoh {8030 oL . ROy GUGTLLR Ly By,
i's not pa.l'at1 for nt .current

di mi ng c ity X rg%{/Cy%at\lfgrrwg’g‘? ]égl'?tu?lﬂwé‘ﬁtm(gt?d?t‘éré“ed {35 S q@gﬁgi"h&% eﬂ?ﬁV‘Pé%én edi i ng

control )c/[ 65 ariable voltage source and linmting resistor, (3) pulse wdth
dimmng c R r or PWM di nmi ng control using a constant or variable voltage
source and dn resistor, (4) pulse wdth dimm ng control or PWM

di mm ng cot (Sll nEPé’ Hg > constant or variable current source and a Iiniti ng

resistor, or other ntrol
n theqjomm%, a third embodlment 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 2 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
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[ 0061] Al so, locations of the respective light emtting parts 31,
32, and 33 in the LED Iight emtting device 3 may be those as illustrated
in Fig. 12 or 13. [0062] Further, the color tenperature reception
part 51 and the |ight anpbunt reception part 52 nmay be ones that
respectively receive color tenperature data and |ight anmount data inputted
t hrough i nput neans other than the dials, such as a keyboard. [0063]

Al so, on a surface of each of the light emtting parts 31, 32, and 33 of

the LED light. emjtting devi a noi stureproof layer forned by coating a
nDisturepﬁ%%#mP%*Wéwlg?mﬁﬁﬁggﬁggwroof pai nt nmade of glass or resin may be

provi ded. a@%ﬂ enabl es phosphors, which absorbed noisture, to be prevented
fron1beiné rmal |y deteriorated, and a change in color tenperature to be
el odel t her,

Gl ravt ol et 1 adi atiearescb Pt st SRFRHEo RO Sy PBIF T PR col or
(20110, of an, Ligad sted shlect,, end Lherelor i ordet, Lo, pryent  pkage o
THEAEE ER SR e MR e
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
sealed 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,
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Al so, the LED elenents 311, 321, and 331 and respective types of phosphors
are not particularly limted in terns of chem cal configuration, but may be
ones having chem cal conpositions other than those used in any of the above
enbodi ments. [0066] Besi des, the present inventionis not limted to
any of the above enbodi nents, but may be configured by appropriately
conbining parts or all of the above-described various configurations

wi t hout departing fromthe scope of the present invention. [Industrial

applicabiljt 067 . . As described, accordi to.,the present

P Dent ton. 0 16 b oAl g peithe SHES e ahulrel sReRS oS SELERTE 11 ghe
emtting parts are constant, so that it is easy to adjust the values of the
currents éfﬁhri%éﬁdﬁ@%f ﬁlé‘ltp%%}b@?:?% ey CRm WG BreS P Osé’g}“iﬁs‘fndttﬂ‘ébgjﬁlcﬁﬁ’ée anong
the |ight anmounts, and for this reason, e col qr tenperature and |ight
amount (|ik@ﬁ%dﬂé%%fm&imsﬁwﬁiwOPPEW%L[{F OBRP%he LED Iight emitting
devi ce can be easily controlled. Accordingly, for exanple, the present

i nventi on [8&P]lbe used as a | i ght source for plant growh to, in concert
with a biological rhythmor the like of a pl(%nt, irradiate white |ight

havi ng a col or t¥&HpBRhIGDECsER] REetgR ALY dmIsddo 1By Phide PRy RIRRimentset ¢ i ng
sun, or the like. [Explanations of letters or nunerals] [0068] 1: Light

emtting si%@ﬂm

- 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
dilnlning 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 cach 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,
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3: LED light emtting device 31, 32, 33: Light emtting part 311, 321, 331
LED el ement 41, 42, 43: Variable resistor 51. Color tenperature reception
part 53: Resistance control part CLAI VS 1. An LED light emtting
devi ce conpri sing a plurality of types of light emtting parts each
havi ng: an LED el enent that emts ultraviolet radiation or violet color
visible light; and a phosphor that absorbs the ultraviolet radiation or the
violet color visible light to emit colored |ight, wherein: lights

h
|e|mgm e\c,jmgr@na@?c gl;g%;lglc&fo% [sp%fgé%qﬁgrgftﬁgf? sdl;;pggstsede g\lfeglte:ftrc]:r hgl?url{[gsfor a fo%gl%m\{\g“ te

[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,
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the LED el enents of the plurality of types of light emtting parts are al
sane ones, and nounted on a single base nmaterial; and two or nore |ight
emtting parts overlap with each other in their parts. 2. The LED I|ight
emtting device according to claim1, conprising: at |least, a red color
based light emtting part that domnantly emts red light; and a blue col or

based light emtting part that domnantly emts blue light. 3. The LED
light emtting device according to claim2, wherein in the
over |l appi ng, portion, the red col or based light emtting part is positioned
beIOM/thef%VWgsE%F%Fh ed light enitting part. 4. The LED Iight

emtting vice according to claim?2, further conprising a green color
based Iig&gx@ﬁWFFWﬁﬁfggF FHECHoHi nantly enmits green light, wherein

in the ovgr@gﬁping portion, the green color based |light emtting part is
positione 0 ve the red color based light emtting part and bel ow t he bl ue

color based light _emtting part. 5. Alight emtting system conpri sing:
the LED |ight eri H8hhgniedsesiecording to claiml;

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
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out put adjustnent parts that are respectively connected to the respective
LED el enents of the plurality of types of light emtting parts of the LED

light emtting device; a single color tenperature reception part
that receives color tenperature data having a predeterm ned col or
tenperature val ue; and an out put control part that acquires the

color tenperature data, and outputs a control signal generated on a basis
of the color tenperature data to the respective output adjustnent parts
that are r@]?ﬂfl\%j vely connected to the respective LED el enents of the
plurality o ypes of light emitting parts. 6. An LED light emtting

devi ce manuf act ur %ﬂ%ﬁﬁggﬁfen%%%ﬁ#ei%g%g a.step of nounting a plurality of

same LED el enent'$" on a om's FPE>@encave portion of a base
mat eri al having th Ve p hat_i.s ned at surface;

Lon tjon. 0 : upper _.en

a red col or baséd” lf‘%ﬁto emetstoﬁiéhtpeﬂlhn f“ﬁsﬁ%&g}aé/wgof‘? ?’EP @Q@?rgt%éa where t he
base materj a unted wit.h the LED ele ts.is tilted,, injecting, .in the
concave poern;tulksourqg%\fl(ﬂteﬂlgwﬁl&g% Of’rﬁ]totﬁlffcﬁlpf Vlg%?ee%m’ %gﬁp@gspl?oaﬁﬁagghﬁ%ﬁﬁhﬁg a red
bne-of 1 netren e el Ot fen e R verBE st ¥ naturt e PRt nant 1y
emt red light; .apnd . bl ue.col.or ba light emttin t formng
step of, in a s 1&[}@ %g?debjfﬁ'gpﬂ)‘ﬁglétyr?éf@e? S?ﬁgﬁﬁﬁgal%ﬂaﬁsﬁﬁ@g‘?{%ﬁ%ﬁ or based
l'ight em tlt' 9 arL .s tilted, injecting, in the concave portion of the
base mat erfglgp, Nl Wi d I B cont ai ni ng a bl ue phosphor so as to
overlap with a par f the red co] or. based light emtting part to thereby
forma blue col & %%@&M@@Wfqhw%lmgogms i Sdufive Gival Bt aflHant £
el ements with use of the resin conposition to domnantly enmt blue |ight.

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 patt.

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.
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7. The LED light emtting device manufacturing nmethod according to claim®6,
conprising, between the red color based |ight emtting part formng step
and the blue color based light emtting part form ng step, a green col or
based light emtting part formng step of, in the state where the base
material fornmed with the red color based light emtting part is tilted,

I njecting, in the concave portion of the base material, a resin conposition
contai ning a green phosphor so as to overlap a part of the red col or based
light emtting part to thereby forma green color based light emtting part
t hat seals one of the LED elenents wth use of the resin conposition to

dom nantly emit ngﬁxq?gf']t lﬂ'nﬂgﬁg system comprising:

the LED light emitting device according to claim I;

output adjustment parts that are respectively connected to the respective LED
clements 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
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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.
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