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 emt white light (Patent literature I). However,
the respective LED el ements have different forward vol tage drops (vf),
i.e., the red LED elenent has a forward voltage drop of approximtely 2.0
V, green LED el enment approximately 3.3 V, and bl ue LED el enent

approximately 3.4 V, so that, to a@bgérﬂémms of currents applied to the
respective LED el enents to adj ust ance anong |ight amounts, a

conplicated cal cul ati on process{sg bgdttk edveRambor this reason, there is
a problemthat controlling a color tenperature of the white i ght IS
difficult. 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
[6002]
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 clement 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



[ 0003] Al so, in such a conventional LED light emtting device, red
light, green light, and blue light respectively emtted fromthe LED |i ght
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
i ght can be gained, as viewed froman extrenely cl ose distance, the white
light is nothing 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 light emtting device as a white |light source, a
sufficient distance is required fromthe |light source, and therefore the
conventi onal bERl 2B ML A G D QM CE. ol Sl NARRY L at WN source
or i rrad ating o ke B RYl e SR QR 3 S B Bleh Bl

recogni zed evequikdam theaRnt iGhte, SMthdbRE: tH@é’An@&ltibl?ﬁthE%ﬁl rt_%ﬁl's%g 388 red,
green, and bl ue phosphors w thout conbining themto for in the sanme

device, a reds@oyspriaicThita igmt fdukRFoPRliatid HASRDILL! or 1ight emtting part,
and a blue color light emtting part that are partitioned from one another.
[ 0005] [000Al so, in any of the configurations, in the case of, outside
a device, mxing respective single color light of red, green, and bl ue,

whi ch were once enkichegradlansisdizo tdvegdesd e intaa [FENEgtateitih devideitght, if a

| i ght anpbunt of any of the color light is changed, a color tenperature of
the white |i§terady alested] gregetnyd WhapipephorFerthauhisnbigag trn ta fbrot, ihs ed
variation or difference in deterioration rate anong LED el enments | argely

af fects the &BroFevicerged saleirlishoemitties paels o teaintolatighieeniitgtgtpartagd atther ef or e
it is not easy to.control it, for exanple, an extrenely fine adjustnment or
conpl i cat ed BUPCHARLEPEHERRE Hesd areipartitioger e onehiodhereans that in an LED

l'i ght enittiﬂ% 9Fvice enpl oying a configuration in which red |ight, green
light, and b 8 I i ght, which were once emtted outside the device, are

mxed {2 generat o il o ol RLR e PP SRRty 1Y
ey Lo Dok, I 00, AP R RS Pk S B
conpli cat ed @wahohlall Qe REAtes ?ﬁgﬁ‘tﬁ %f%riigﬁl Imodnge ain§ oPRL 5RF ¥t 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 clements largely
affects the color temperature of the resultant white light, and therefore it is not casy to
control it, for cxample, 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 biue light, which were once emiited
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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Citation List Patent Literature [0006] [Patent literature 1] JPA Hei sei

6- 151974 Summary of Invention Technical Problem[0007] The present
invention is nade in consideration of such a problem and has a nain object
to provide an LED light emtting device that can easily nmake a fine

adj ustnment of a color tenperature of white |ight.

[0006]

[Patent literature 1] JPA Heisei 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 cach other in their parts.

{0009]

Note that the ultraviolet radiation refers to cleciromagnetic 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



Sol ution to Probl em [0008] That is, an LED light emtting device
according to the present invention is provided with a plurality of types of
light emtting parts each having: an LED el enent that emts ultraviolet
radi ation or violet color visible light; and a phosphor that absorbs the
ultraviolet radiation or the violet color visible light to emt colored
light, wherein: lights emtted by the plurality of types of light emtting
parts beconme white light when all m xed with one another; the LED el enents
of the plurality of types of light emtting parts are all sane ones, and
nounted on a single base material; and two or nore light emtting parts

overlap with ﬁ@ h 948k 1 8 hg' S. 0 . h
u?/t ;avi ol e% ria Ig'at iéotn 1;ate erl'ﬂ(gs1 z“cli’t% Pgoé‘t Igmtﬁ%gt%g ?ga%k l];%{iair%cﬁigbc}? iﬂ%“ﬁi‘%q&tige
| engt h 0, 20PuLif ék%pesgb'a'in WY, €L le\"éi%s} ) LH] o1 i.c iagrat .a n 200
Y n bé gt A 8@0 hitlGte | Qﬁﬁ?jtrcs '}%rg%{l Igigtaﬁr%g;ggl on (

to 380 nm. Also, In present 1 nvention, € anong

col or ed |1 ghie ARGhaRARSIE €Uk &k kilovcaTMRG L8 HEQk L ghitie nughens o |ight
that is defined by gy 8725a""l\)’é’fshod%d’fagg“ﬁ%&%“%ﬁ’ﬁ%ﬁngn gRphe, Lo

tenperature @I’tﬁen@in@ﬁtioh@éﬁﬂ@{e@aﬂol%ﬂﬂgh@ﬁa\@@"d’&Ir@htlsﬁi@itﬁ@éd?dfin&t_@mra%\r’i%@o@f l'i ght
sources", and has chromaticity near a black body radiation |ocus. Note

that a chromef (.0t tylesonttdicnnl ec@OCK REroblaael dadyinr atiiglsi Pihd @eaisf is, in the
case of being expressed in a uv coordinate (CIE 1960 UCS chromaticity

di agram, asciamfifiengppbiack dodyabdiich lodus trhen ahovelistaidandl ] danenatiity
particular, the white light in the present invention is preferably |ight
havi ng a chr éagengilight webivdidiateangetsiiramdel/byatn tha agfen@:difZeuos 1 bés in t he
ClE 1960 UCS chromaticity diagram This is, in the case of exenplifying the
bl ack body r#h$ivastresierd, genes doresnonsing codrvdi hek ed(dovE 0921 stokghdetsi ci ty
diagram, light positioned in a range surrounded by, in the appended figure
1 of the abotregtoaddaiuTrurvasneder e pefardgrecsiuaulpcss. 0. 02 and duv =
-0.02, straig@&olines corresponding to Tep”-1 = 0 and Tcp”™-1 =640, and
spectrum | oc .][0010] Further, in the present invention, the nunber

of L1 LB om i 08:P14%, 808, e BuTher 2 g, R SLement sy, be (e
and the SanEnulnjr%%‘ S“fl tﬁé@l@lt) ‘elements may be the same or different, and a plurality of light

emitling 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



[ 0011] If so, the two or nore light emtting parts overlap with
each other in their parts in the single LED |light emtting device, and
thereby fromthe overl apping portion, |light having internedi ate col or other
than the respective single color light of red light, green light, and bl ue
light is emtted, so that even as viewed froman extrenely cl ose distance,
the white light is easily recogni zed, and therefore the LED light emtting
device can be preferably used as a light source for irradiating a close

pl ace. [0012] Al so, according to the LED Iight emtting device
according to the present invention, the plurality of sane types of LED

o ement s 1 Eeth 30, L ALl Bl LSO SRR B [
I t . . : Ly . t | .basi
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due to a | ot-based variation or enc eterioration rate occurring

anong the LER:ILBRt e o8B fin bir@hts HaMing: RR¥uOdd, Liemesdigr s is
changed, an effect of the change is reduced, and the col or tenperature of

the resul t anfempbialuge bfi (Bdesii@nirhiteNBhyisualiRey GNRREAGd.Al S8s, cOMEM el t he
I'ight amounts of the respective light emtting parts are changed, the col or

t enper at ur e Iifht kineuwhbitle tckighativd Isghneditligr gk yrechapgedhe ans ttihparstheré fine
col or tenperature control can be easily perfornmed. [0013] Furt her,
in the case bt whgt hghttisvot {aypés clobhgah mtdethbEDradfvd ©&s tdnawingedbdifdcant col or
tenperatures to synthesize white light, fine adjustnment of a col or
t enper at ur e leamsibepariedeed. however, in the case of attenpting to achieve a
color tenperature of white light emtted by one of the white LED devi ces,
the ot her WHi®B3ILED devi ce shoul d be extingui shed, and toward any of both
ends of a color tenmperature that can be reproduced by the tmod%ypes of

1

white LED devi ces FulthgHp Missgsoiasivgdwe bres of vinteid devines hiwansidiffgctor ding to
the LED |ight enitt[n%‘devic according to the present invention, a color
t enper at ur e CH SBRPEBHES GIsY CW%W‘P‘W«%@BF fige s0Ipe 08 2 SABhMBERBT @0t t he
‘respective LED L_nentsd.ﬁﬁrthat m@th.ensur'ng gngd%ternineq“#%gptness or
i gher .t he TFIHECRUERETS 55 PHAtCBIBE R ASH5Er SEUrdeBrOPHE YAIEE 11 ght can
‘be made near; I C "¢§$ even i n the ca f hi, evi a col or
e made neat b, PR BE s PR BB b R e DB 2. S
never | ower ecQtingLuQQl%ét]and toward any of both ends of a color temperature that can be reproduced
by the two types of white LED devices, lightness becomes fower.  On the other hand,
according to the LED light emitting device according to the present invention, a color
temperature can be confrolled 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
focus, 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.
[06014]
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 achicved at lower cost by a money amount



Al so, in the present invention, the plurality of light emtting parts are
not conpletely partitioned, so that it is not necessary to form high
partitions within the base material, and therefore nanufacturing can be
achieved at | ower cost by a noney anount corresponding to the partitions.

[ 0015] Further, according to the LED Iight emtting device
according to the present invention, the LED el enents of the plurality of
types of light emtting parts are all the sanme, and therefore voltage drops
are constant, so that, in the case of arranging themin parallel, it is
easy to, for exanple, use variable resistors to adjust values of currents
applied to the‘coraes ondi ng..LED el enents, and adjust a bal ance anong |i ght
amounts enit ted By Wﬁgo 15%%8??5\'& LED el enents, and thereby the col or
tenperature ﬁ%lghe white light emitted by the LED light emtting device can
be easily co trJIIed. [ 0016] Al so, there is known an LED |i ght

em tting device C%-th&%@&ﬁ&#ﬁ?% ?jﬁ)tl%l%blggtlfil% ﬁﬁ@e%&&%‘fg toltfe H6Rhed by

resin dispersed with a plurality o es of phosphors having different

em ssion col PL&bh ¥R LD le}emch8W1 PROJRAAY 81 tyBeseR N RNRASBRAL hous AN Blue
phosphors); however, in the LED |ight emtfing device, a color tenperature

val ue of whi fagnel dr@Nkerbforcd@Ni@dd iR rddbnBX] RAhAMBURN &sOf drfagging dRadhi ve
types of phosphors, so that the color tenperature value is fixed to a
const ant t enpedlat, uriecasakd) €orleiimplanietatadieaesiiik yo afjsusiled.of cAOLT

As the LED Iight emtting device according to the present invention, from
t he per spectiappbedb tizasitespoading LEDI dlengentdy endoaljiot 4 bdmpe pabug Bglohmphas whi t e
light emtted by the LED light emtting device, one provided with at |east
a red col or dnatedby thghtspetivt LERgqeents, andaberdorthaemien tymperpiure of e Whittht and a
bl ue col or based Jight emtting part that domnantly emts blue light is
pref er abl e, lighécrnitied byheRdD Hehs omiiee davias can b eseily eviigledased |i ght
emtting part that dom nantly emts green light is nore preferable. Note

t hat doni nadfPPlenitting sone colored light neans that a maximum peak in a

spectrum . .
P 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 differcnt 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
petspective of easily controtling the color temperature of the white light emitted by the
LED light emitting device, one provided with at least 2 red color based light emitting
part that dominantly emits red tight 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 emtted light is only required to be at |east positioned in a
wavel ength region corresponding to the colored light, and may be emtting
only the colored light. [0018] In the LED Iight emtting device according
to the present invention, if partitions are respectively present between
the plurality of types of light emtting parts, the respective col ored
light are unlikely to be m xed. For this reason, the partitions between
the respective light emtting parts are configured to be | ow ones or not
provi ded, and thereby two or nore light emtting parts are adapted to
overlap with each other in their parts. However, in the LED light emtting
ul traviol radi.ation

over . parts. Fowever,
et tod 1 om oy B PRBRE bR € o0 B a0t bEE By ok B phor s, so
eni tted from any ST THE LED e 83 A

st acking or e oL RE P SR IRPRAT B BBl oV SSBRRRRR "% | g

anount (Iighq@ggf) in the overlapping portion becones larger. For this
reason, in the part where the two or nore light emtting parts overlap with

each other, the red Ol @b iDRSBGihE IRl P 8 blesdn® iRER{G! &bl Y _
posi tioned bel ow the blue col or based |ight émtting part. The blue |ight

i's absorbed bytitiie g @itcPROSRBRA RNbech ek PRASHP IyskPoBNE RNt} but the
red light is not absorbed by ?ﬁe green phggphJ? oﬁpblueﬁ%hosphor. On the

ot her hand, theeesgeesn cbloghitighturahgielyedbbdbyiiche Fadhiphasphak pheitexcite it,
but not absorbed by the blue phosphor. For this reason, in the case of
provi-di ng t hkctyeraghe sepativdidghe dnitightarte aictcoh fgpr@bio the ldwotdier petr t i on wher e
it overlaps with the other light emtting parts, the green color based
| i ght emittiHgvided.tand thepsbpter athyre pgovandtios partdree pbpictlitomedapbieaththe red
color based light emtting part and bel ow the blue col or based Iight
emitting par®theioghegiparn dieraves & the hEPJight ¢reittingl dsvice avppushimttartle of t he
white light emtted by the LED o ' .

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 Hight 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 fo control the cofor temperature of the white light emitted by the LED



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 signa
generated on the basis of the color tenperature data to the respective

out put adj ust; parts .that are respectively. connected to the.LED el ements
of the pl ur al Pry PR S Bhofind il BERT I IEeH P SN HErBRO L % Mg erm £t ng
systemis al $9,/.06 .U 0.k Lavent i e k002 o A net hod
or manut act or M LR R Bk WA E0E LED ahBang devics | D Coent

i nventi on i'S AQkdREACHERE Mydntith:toRthut REWBNEH partdRar hERedgodferyeM Lt i Ng
devi ce can be nanu acfﬁ#é% ﬁ¥¥ﬁld§g g?, ?%@ exgﬁﬁléi thgz%op%gﬁﬁng nmet hod.

That is, a mesdeble@ioadd Jed cliichis oR1R [HRRaIAY o MBI NehtRnPkiHE Bhrtdof yf same LED
el ements on a bottom surface of a concave portion of a baSe material having
the concave paDtighNehiatly deSicORENRE @lor dMpHRPEE r&BSicRWaf AL recivELMIdF0l Or
based light emtting part formng step of, in a state where the base

mat eri al nouteedranre Batt hevilgeDyredcesrmiied colsr feipb@thre vaheeedd angoutpun ch:h@] concave
portion of the base material, a resin conposition containing a red phosphor
t o t her eby f prhihat acedres dheoroldp &sgebrdtirg déta,emil btipng apanttol sizgat! ceeabtsd ome of the
LED el ements with use of the resin conposition to dom nantly enmt red

i ght; and athsbass efdhotolydeepbritinghiatadeincrpapgetyaottphiondisheens pats toft ard n a
state where the bhase material formed with the red col or based |ight
enmitting parfespestivsly eapgectedifodies g elemgnts bthe ahedieobapesiod Helfentiigg base
material, a resin_conposition containing a blue phosphaor sg as to overl ap
with a part Bfist ndugh %g?b%wnwéyganus Y melndedip By pyesent pventipier eby form a

bl ue col or b@ﬂ@ﬂ light emtting part that seals one of the LED el ements
wth use of resin conposition to domnantly emt blue light is cited.
Such an LED light emtti device .mapufacturing. pet hod i s al.so included in
the present inventl 3] 0‘% B)gff]“dwu“ng &1‘?@%&&%8@“%&%%&?%’&4‘% fontget he LED
light emtting .devi ' Lhe. D 1Ll nvent.i ) furt her

| e D R T

provi ded wt et ween

and tne. bt uesolifachAaedil hale EFLLLLNORW ol By St ARy 2 AGER, Ol or

based light emtting part tormng s e state where the base

material forgyeddo with: e ploechosRi a as8d drisaht LEFddndi Rartorbs tilted,
injecting, in the concave portion of the base material, a resin conposition

cont ai ni Ng 3ugh@aIT aRBAKPO PGSR 0 ASbdsO mAMSk] [RRB tROEdbOR paftichBatied col or
based light emtting part to thereby forma green col or based |ight

emtting pardpetddat asefdes e wiriade; b hel doid? bate@ngnt @nivdrighhatt Senohye dtbeof] @Si n
.conposition to domnantly emt green |ight. Advantageous Effects of
‘I nvention [ GGR2§ 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 compaosition to dominantly emit red light; and a biue 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



According to the present invention having such configurations, even as
viewed froman extrenely cl ose distance, recognition as white light is
easily gained; also fine control of a color tenperature is easily
performed; and further, with ensuring predeterm ned |ightness or higher, a
fine adjustnment of the color tenperature of the white |ight can be nade
near the black body | ocus. Brief Description of Drawi ngs [ 0023]

[Fig. 1] Fig. | is a schematic configuration diagramof a light emtting
system according to a first enbodi nent of the present invention. [Fig. 2]
Fig. 2 is a plan view of an LED light emtting device in the sane

e SIS GT I e e L
view of an Ltlazxrl?;t lbiu% rﬂi&ghte’;m&i%e%.i nguc%ea\rlxiﬁ%% liigrilﬂ %gggingec{ev%gpn%glij%@}ing 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
$0 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 casily 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



[Fig. 5] Fig. 5is a diagramillustrating a manufacturing nethod for the

LED light emtting device in the sane enbodi nent [Fig. 6] Fig. 6 is a
diagramillustrating the nmanufacturing nmethod for the LED |ight emtting
device in the sane enbodi nent. [Fig. 7] Fig. 7 is a flowhart

illustrating a method for adjusting a color tenpaature and |ight amount of
white light emtted by the LED light emtting device in the sane

enbodi nment . [Fig. 8] Fig. 8 is a plan view of an LED light enmtting
device in a second enbodi nent. [Fig. 9] Fig, 9is an AAline end
view of the LED light emtting elenent in the second enbodi nent,

[Fig. 10] Figud@.s @ plan view of an LED |ight emtting deV|ce inathird
enbodi nment . ?F 11] Fig. 11 is an AA" |line end view of the LED

light emtting el G[FE.DE’» ﬂ;zght@gn i tiele & gﬁf}@lb BERELED 1 %ht cm1[ttﬂ$g,rlen4<%11 Fhg. 12 is

a plan view of an emtting ice instill anot enbo I ment .
[Fig. 13] Fi gamd@niegingnp! an view of an LED light emtting device in yet
anot her enbodi nent .

[Fig. 4] Fig. 4 is a plan view of an LED light emitting device in another

embodiment.

[Fig. 5] Fig. 5 is a diagram iliustrating 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. 111 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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Description of Enbodi nents [0024] Enbodi ments of the present
invention wll hereinafter be described referring to the draw ngs. [0025]
<Fi rst enbodi nment > Alight emtting system1l according to the
present enbodinment is, as illustrated in Figs. |I. and 2, provided with: a
power source 2; an LED |ight emtting device 3 having three types of |ight
emtting parts 31, 32, and 33 that are provided wth LED el enents 311, 321
331 to emt red light, green light, 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, and 33, respectively; and a

control devi fOZ) % [0026] In the followi ng, the respective parts are
descri bed i nt&éthil . The power source 2 supplies a voltage |arger

than voltage dr OpSEn?JodltheentsLoL?Rleeplrf%gr?tqxtwsengc}nl\kfilﬁ%?’dina?trég be?’(?e%éribed 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 emifting device 3
having three types of light emitting parts 31, 32, and 33 that are provided with LED
clements 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.
[0626]

In the following, the respective parts are described in detail.

The power source 2 supplies a voltage larger than voltage drops of the LED
clements 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
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[ 0027] The LED light emtting device 3 is provided with the red
color based light emtting part 31 that emts the red |light, green color
based light emtting part 32 that emts the green light, and bl ue col or
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 enment 311, 321, or
331 that emts near-ultraviolet radiation; and resin that is provided to
seal the LED elenent 311, 321, or 331 and di spersed with phosphors that
absorb the near-ultraviolet radiation to emt the red light, green |ight,
or blue light. [0028] Mre specifically, the LED light emtting device 3
is, as ill USTaﬁdif,,%Q?ﬁ & s?éha th%téon ek )cﬁ’i’n‘g g?ﬁ%ﬁg%og? SLﬁ‘Hl%QOi;;e@a%? mfdiQ4R40P€ENI NY

portion bottom surface o se ter 'S ma ceram cs such

as al um na Okhat R9idde SECILRS:s RO YOI HRa @Msm&h@m@@@%ﬁfé RPRR arl%?dp&ir tion
enl argi ng outward, of which an inner surface functions as a reflector

(reflective pi;ea;t@gmntdﬁ%nlel?@ageémmt&vﬁﬂclm andider sddle ABLGHE AedrepRHNt €d
(flip-chip nounted); the resin such as heat-curable silicone-based resin

di spersed W {rifldchiee pibel PRAIED ebmE@s PECB2N 831 MiRes fics-hduhle@dfliprehighe openi ng
portion so as to seal the respective LED elenments 311, 321, and 331; and
t her eby the mespedt thv eesini sybit asthit-duirabie Pladons-baxkd r@, digeced@itare f or med. Note
that the LED light emtting device 3 is not necessarily quadrangul ar - shaped
in a plan vigwsghord drespeetvedybes is fified in B¢ opaningmawtidnesoes tecaghlahe shaptd i n a
plan view as illustrated in Fig. 4. [0029] . Next, a nethod for
manuf act ur i ngER emerm 3| {.gR4 . andidp ;i ang tebeabiy dlee 18spottivarisbhdnittingmatts 31.38st r at ed”
in Fig. 4 is described. To manufacture the LED |ight emtting device 3, as
i 11ustrated % Rigg fogned. j Mote thalrthe KED dighiramigingdetirohispet tesaisaiilyf ace of the
base materi al 34, t he sane th{ee,LED_ | ements_are nmounted (Fjg. 5(£)).
[ 0030] quacranguiar-shaped 1n a plan view as iilustrated in Fig. 2, but may be circular-shape
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. S, first, on the opening portion bottom surface of the base
material 34, the same three LED elements are mounted (Fig. 5(a)).
[00307
In: the present embodiment, between the respective light emitting parts 31, 32,
and 33, low partitions (not illustrated) are 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 (¢}); 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,
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In the present enbodi ment, between the respective light emtting parts 31
32, and 33, low partitions (not illustrated) are 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 formthe red color based light emtting part 31
(Fig. 5 (b)); then, in the sane manner, in the state where the base
material 34 is tilted, the resin dispersed with the green phosphors is
filed to formthe green color based light emtting part 32 (Fig. 5 (c));
and finally, the resin dispersed wth the blue phosphors is filled to form
the bl ue col based |l.i.ght emtti rt. 33 (.Fig. ). F .S reason,
as i 1 ust r a b e Ergee e Bt B ARG eeat e i i it °7° 55,
and 33 parti ; er WL tih: : [N . 14 . 1aimd in the
over | appi ng c#rl%{l}’ g}é}e{c(ﬁ %’g&rb}(’g&d’"I dglc%?lggmgglggjaﬂ I3:1 g tos%%h%dﬁe% %g?%hébliﬁﬁms

post tioned bahadfifs GhiBHe vhleQBlor B hENGHARNE Fart A phliordh WEnEQlOr Dased
light emitting part 33 1s positioned above the other Tight emtting parts.
By stacking &he 1o88&aIHg\artd.1 HYstRRink iNGspRatedigBlomiBe pafez 332jdndt hi s
order, a light anbunt |0ss in the ovérlapping portion can be reduced, Note
that the par3j higQpsrdegh WeRninidig: 168SPaRtdveaphingortRichi bawgdpadt SNk, 32, and
33 are preferably translucent ones. Also the partitions between the
respective |thegtthe gamitidas betwieead ths rdpectid32ligndmaBnapets3of 3NewkdBaci |y required.

[ 0031] The base material 34 is provided with an anode 35 and a
cat hode 35, mbfechlvarasioomhecsedAtso thehyertitiels edtepmtheregicttivadht cranidhg331
t hrough bonding wires 37. [0032] The LED el enents 311, 321, and 331

of the respegtihvb I2iaght3 erinot ievgsspralyrgiu8ed. 32, and 33 are all the sane
ones, each having, for exanple, a square shape of 350 pmx 350 pmin a plan
view, an MOAP8ilucture in which six pairs of In 0304,97 well layer and GaN
barrier layer are _stacked, and an em ssion peak wavel ength of

and . . 80 nm
‘[ 0033] As The Base gxtqriaht s pry&SH SRS aigeeds 3y dé of Eld“c%sbﬁ’ﬁ‘cg&%eed i ght
emtting part 31, for | e, opes_including Ln202S. Eu (Ln.= Y, La, &,
Lu, Sc) as aFOH‘éﬁ‘”f?dé‘bH‘ﬁm CTYPIES & lp At aﬁ‘g%lhtgm@‘gég?f’%l”?gg‘ﬁ'gesgﬂosphors used in
t he green cgb&§ based light emtting part 32, for exanple, ones including
YsSi 05: Ce, Th, 5%d (Y, Gd) 3A15012: Ce, Tb as main conponents are cited; and as

the blue 11ht PhoRpIeha,uagd 410 L. blus 00lLotBaRE Tl bk eThALINg par!

33, for exanple, ones Tncluding mai h“¢onponent are

cited. 32, and 33 are all the same ones, each having, for example, a square shape of 350 um x

350 jun in a plan view, an MQW structure in which six pairs of InggaGaeer well layer
and GaN barricr 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,0,S$: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 YsSi0s:Ce, Th, and (Y,Gd)3Al50,2:Ce, Tb as main
components are cited; and as the biue light phosphors used in the blue color based light
emitting part 33, for example, ones including BaNgAljpO\7:Eu, Mn as a main
component are cited.

[0034]
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[ 0034] Each of the variable resistors 41, 42, and 43 has three
termnals, and is one configured such that a resistance between both end
terminals is constant, and by rotating a shaft, resistance val ues between a
central termnal and the both end term nals are varied, on the basis of

whi ch amounts of currents Ir, 1g, and |Ib flowi ng through the LED el enents
311, 321, and 331 are reversibly adjusted. [0035] The contro

device 5 is configured to include a CPU, a nenory, and a digital or anal og
el ectric circuit having an AID converter, a D/A converter, and the |ike,
and may be a dedi cated one or one configured such that a general pur pose

h d,f
A Lernat i vel y, i (RGP (e R CHE tatt RS Eont AR AGyTEES ik °Be
configured t ?thJr’élnfed |31|10h HAG: éﬁ? tasncggchwgc% ﬁ]’[énd?c@matls i 8@1&%111%\:{1)&3} zjg?atlﬁ al og

circuit, or necessar egra one e one

Including a 9&%’%@46'31@%11&%&391%@’5%\9&11 a%ﬁn rt%é&\%ﬁ !ﬂ?:#sth%{ ‘ts)&fggﬂ?&t:ﬁ%ipXreW red or

Wi rel ess connections | so contro Igured to, by
storing a pregdRlesithsslisUrOH A olnt BECHRARTY Ig’?‘%ﬁd ﬁPt@c%ﬁ@@h‘rM%the%%ﬁi ating

the CPU and its peripheral devices according to the program fulfill the
functions aseclam&al o1, BENRAE & 1UHE1K86IBRIddPRAArt 51, a |ight anmount
reception part 52, and a resistance control part 53. [0036] The

col or tenper@bpsie reception part 51 is one that is provided with, for
exanple, a dial, and receives color tenperature data having a col or
t enper at ure val ue Tekected deiet ne emibd0d tandlulie @ @PLKa mentoot, ahd adigitlerdi al .
[ 0037] The light anount reception part 52 is one that is provided
with, for exawrpigejcchicdirabif hamg anedBiopeserict, gl Aawovanter,dad theltife,iand eyl i ght
amount val ue (Ilghtness) sel ected by rotating the dial.

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 ifs peripheral devices according to

the program, fulfili the functions as a color temperature reception part 51, a light

amount reception part 52, and a resistance control part 53.

[0036]

The celor 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,

10037]

The tight 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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[ 0038] The resistance control part 53 is one that acquires the col or
tenperature data fromthe col or tenperature reception part 51 and the |ight
anount data fromthe |ight amount reception part 52; on the basis of the
col or tenperature data and |ight anount 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 nmethod for
using the light emtting system1 to adjust a color tenperature and a |ight
amount of white light emtted by the LED |ight emtting device 3 is
described referring to a flowhart of Fig. 7. [0040] First, an

oper at or tur@ﬁ)%re dial to thereby input color tenperature data having a
predet erm ne 3 or tenperature value (Step SlI), and the col or tenperature

data i received by g G0l o6 LPIREEA B SERRILON BBt ol 51 88, 52)

[ 0041] urns ht anount

s b 1ok s a3 oo O
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 o 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 S1), and the color temperature data is
reccived 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 $3), and the light amount data is received by
the light amount reception part 52 (Step $4).

10042}

The resistance control part 53 acquires the color temperature data and light
amount data from the color temperature reception part 5t and the light amount reception
part 52, respectively.  On the other hand, a current ratio among the respective LED
clements 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
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[ 0042] The resistance control part 53 acquires the col or
tenperature data and |ight anmount data fromthe color tenperature reception
part 51 and the |ight anmount reception part 52, respectively. On the other
hand, a current ratio anong the respective LED el enents for achieving a
desired color tenperature is prelimnarily stored in the nenory as a table,
and on the basis of the color tenperature value indicated by the col or
tenperature data, the resistance control part refers to the table to obtain
the current ratio anong the respective LED elenents; also on the basis of
the light amount value indicated by the |ight anmobunt data, calculates a

ratio (Ir : 18ong $B}espdBRNILNBL1BINOf al Wi tBObislf MR dndbiugtiaiud he
respective LED el enents 311, 321, and 331 and a total flow amount Or + Ig +

I b) of the cindicatet$ytllcdithngndunt @ugbalthect £a@eck i ue IbEh@eames sf 311, 321,
and 331; further, fromthis, calculates resistance values Vr, Vg, and Vb of

the respecti vm*ram&rﬂcabﬂagathrcmgh gleoespeddile LAD, clamnshtsA3 ], mdange}raemt esta control

si gnal having the resistance values to output it to the respective variable
resi stors 4l1tlog2amoantdir43g+Sbeg thojurreh®A8ing through th epetive LERtdlamenpr ocess
performed by the resistance control part 53 is extrenely sinple because the
vol tage dr op%1 lof21.1ed s pudet, femitED w@loattastresistmge vadees VraWg 488 Voarféhe he

sanme, and therefore a calculation circuit of the resistance control part 53
is only requittREgUYO aAbE refttossd s dfeing 433 avg ence et d Guirelsienl hyvowshy

The respective variabl e re5|stor 41, 42, aQSEAB recejve the control signal

to change t hWEFFAPEaRIER PRy (Rde HERHiF Hy! r?%‘ﬁém%%ht“’lzo"imds‘ii%g%’ (Step
56). [0045] g5

[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
1s 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 contro! 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 Hight emitted by the
respective LED elements 311, 321, and 331 are also varied (Step 87),

[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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After the resistance values of the respective variable resistors 41, 42,
and 43 have been changed, the values of the currents flow ng through the
respective LED el enents 311, 321, and 331 are varied, and anount val ues of
light emtted by the respective LED el enents 311, 321, and 331 are al so
varied (Step S7). [0046] As a result, the color tenperature and

| i ght amount of the white light emtted by the LED |ight emtting device 3
is controlled. [0047] If so, the three light emtting parts
overlap with one another in their parts within the single LED |ight
emtting device 3, and therefore, fromthe overl apping portion l'i ght

e 1ght, oreen 11 gt deg s AL MR ARRAR AN R Bl ' 0T 2
f t T 1 1 1 1 t 1 d’ d
the LED 11 ghy o b R HERr el g u %’"‘%‘é”%% e B PR cour e

for irradiat bagoR 1phO8QinRliR&eediaRAAR other than the MspQivaGRAE b0 f?or he LED
light emtting device 3 according to the present embodi nent, the l'i ght

havi ng the i rddaignedicas ﬁg}ﬁodnerbmtmeﬁsteﬂaedtstaﬁha&lcmlaevceale@rfmmeg:ht is emtted
out si de the device, and therefore even if, due to a | ot-based vari ati on or

di fference i oxtcheiedyr dl@eaisiante, I[?&Ivﬁu&ﬂigﬂglsfeli’ﬁyk@gﬁk@lmnﬁtﬁe 88d,ligh21, and 331,
an amount of |ight having any of the colors is changed, an effect of the
change is r eduitig deaivd 3 chebagobrabiyanpdast lighe sofcctfheiiméstng acosewttacee | i ght
is unlikely to be changed. Also, even if the light amobunts of the
respective |i0§A8] emitting parts 31, 32, and 33 are changed, the col or
tenperature of the white light is not Iarg 'y changed, and therefore fine
col or tenperat ur e ABegheecordinsta ﬂb?eueléélghtyelrpemﬁ geviead ac{co}@n‘e}to the present Fyr t her ,
in the case of using two tY of white LED devices hav;nP di fferent color
t enper at ur esCPRPUEPFB g hips e mt@mcdla& Pl ethgptharsthsinglesplon ligh iy
tenperature can in the gase of atte ting to achieve a

col or tenper%?U?&oﬁggﬁﬁFg@”$§éF m@%ﬁ??%ﬁmbgﬁﬁh@fﬂ?tWﬁ R 9IED devi ces,

th th h db d a f b t h
nds ol a o %Efet’%@rfﬂgr%l't'ﬁ?‘éosnt %étalf@agf‘%ﬁfr@%”' IR E R T e

‘wh LED d h h d

Thel Teb 1) grafEfenainsa BER8 (HESTRR LN E Mot NEBhUCH IRREH, (RFRET T N9 (O

tenperature Gan (e, Lok LRk euld I{Lh'ﬁ‘é‘%%trlgimﬂn@@' 886 EnAPRH9 A8, B{f!énsif of the

res pect ive
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.
{00497

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 onc 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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LED el enents 311, 321, and 331, so that with ensuring predeterm ned

| i ght ness or higher, the fine adjustnent of the color tenperature of the
white [ight can be made near a bl ack body | ocus, and even in the case of
achieving a color tenperature at any of both ends of the black body | ocus,
the lightness is never |owered. [0050] Further, according to the LED
light emtting device according to the present enbodi nent, the LED el enents
311, 321, and 331 included in the LED Iight 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 applEadda: kg, 691 (GIRONA) 10 LED L GIFRLS AhcaFRkcdng 331, and

adj ust the balance anon anount sem e respectlve LED

el ements 311y;,321y wﬁ?@ gﬁ& 11@85%}1“9& Pn&Qt%l dp?t}%rw}f]f%mﬁ{@a? We € ABHedr i ght

anount (Ilghtﬁess) Whi t e tte e LED |ght emtting

device 3 cany Q@Ciﬁﬁﬁl&hdﬁugﬁm ERh e cEsQQ;‘%%&u;cﬁ/g?gcao& r SRR R RE ahy of both | N the
fol l ow ng, a second enbodi ment is described referring to Figs. 8 and 9;

however, in gdaeof Gk bRk REyURSS thdldidibss heval@sesiddption is provided with
focu5|ng on different points fromthe first enbodi nent. [0052] An

LED | i ght enjovséing device 3 in the second enbodinent is provided with: a
red color based light emtting part 31 that contains red phosphors, green
phosphors, and bl Fertiphosphding tathe & B ghh bmitéaty devet adtOrfddy to3haprdsedom nant | y
emts red light; and a blue color based light emtting part 33 that

cont ai ns r edenpivgspinbrtis LEP demephdshiidt sind dddincluded 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

lustrated in Fig. 9, the red color based light emitting part 31 and the blue color based
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bl ue phosphors at a wei ght
light, and as illustrated in Fig. 9, the red color based |ight emtti

part 31 and the blue color based light emtting part 33 overlap with
other in their parts. Also, in an overlapping portion, the red col or
light emtting part 31 is positioned bel ow the blue color based |ight
emtting part 33. [0053] According to the present enbodi nent,

part where the red color based light emtting part 31 and the blue col or

based light emtting part 33 overlap with each other, the light emtt
the respective light emtting parts 31 and 33 are easily m xed, and

t her ef or e natlighedmiwhiybet b3 G¥kiah a¥th REHTBIS i z'H&?Fzﬂ%d' ms% §x'&§@@e:&%?iﬁ?$de

obt ai ned.

[0054] <Third enbodi nent >

he fol l ow ng,

ermbodi ment i podiesché hedolebREd Iiglg ettty @81 3150 p@Ndndd bel O MRMSSe cold? t he
foll ow ng description, the description is provided wth focusing on
di fferent pobmmélghamnmhgpm133t enbodi nent. [ 0055]

[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 Jight 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 lght emitting part 33 that contains red phosphors, green phosphots,
and blue phosphors at a weight ratio of 30/25/45 and dominantly emits blue light, and as
iltustrated 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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An LED light emtting device 3 in the third enbodinent is provided with: a
red col or based light emtting part 31 that contains red phosphors, green
phosphors, and bl ue phosphors at a weight ratio of 70/15/15 and dom nantly
emts red light; a green color based light emtting part 32 that contains
red phosphors, green phosphors, and bl ue phosphors at a weight ratio of

30/ 40/ 30 and dom nantly emts green light; and a blue color based Iight
emtting part 33 that contains red phosphors, green phosphors, and bl ue
phosphors at a weight ratio of 30/25/45 and dominantly emts blue |ight,
and as illustrated in Fig. 11, the red color based light emtting part 31,

green col or Basgedeltoht . sMdokiRGsRart 32, and blue col or based I|ight
emtting par? 33 1(gver auﬁﬁlt oneIBanot her in their parts. Also, in the

over | appi ng gﬁggion, the red color based light emtting part 31 is
positioned in a lowernost | ocation, and the green col or based |ight
emtting part 32 i]§ thediR8dehtl (ﬁﬂ)@@lﬂ@ﬂf,ﬂﬂtb@?ﬂ@ﬁ PNStbak@aaht 8MtilsGRRED, an I n
the present enbodinment, in the green color based light emtting part 32, an
LED el enent LEDnddmenenlnetkcalandind he pgicaenlocbdsed liflasadtihd gt 30amidet LRD part 32
shares LED el enments 311 and 331 with the red color based light emtting
part 31 and thmeigh 8El ©dl30t withsieded cabt baeed light agitthaydart33,and dsphetdocel y.

Al so, the phosphors contained in the green color based light enmtting part
32 arc excit eageblighticghtingpart e tspactivéle LA, sheptenthoBildnsoet adthe grephe red
color based light emtting part 31 or the LED el enent 331 sealed in the

bl ue col or bgdedapddight endtingnay 3pareexsited Yydabygmitted by the LESd¢rd¢mglt o t he
present enbodi rent as descri bed above, the green color based light emtting
part 32 is piaiet infhesrd wlo hesed herpdine P%é??fdh? LEB elampnt §Hi qe@leg ight in
which the r col.or, based light emtted by the red color based |ight
enitting pa??U%Tﬁﬂﬁﬁ“%ﬁéﬂbWE@“EﬁFHﬁ3based light enitted by the blue col or
based Iightlﬁag ting elenent 33 are mxed is further mxed with the green
col or based 1'1ght, and therefore white |light having natural shade closer to
a bl ack body | ocu : mtted. 0, In the en | or based | i.ght
aritiing part 32 PeEoE FER Y ruthdReald ki odl Rl IR P PR e P s ec
light emtti g : , ] L. with the red
col or based I&?Eﬂ?ﬁﬁn t{ti%%eg}g ’g%}tiongﬁﬁgﬁ%ﬁ@%gﬁ%} Eoggtgzoéf gormq%tﬁéﬁﬂélg t emtting
part 33, respaet ¥ eddoolst Badel ¥ohd dmittd Bhe %%%?ﬂés\édﬁiggﬂcﬂ?giggg%‘?@ﬁ ha d“l ‘ée

three LED el enents, and therefore control becones ea

the third enkoslléenbs b8RCKEIOEmERE by 8L Rl RlorPasadighi ARt M dtchn® Rart 31,
the green color based light emtting el enment 32, and the blue col or based

li ght enittinmgedisemenet m3Edean e B%clt Bot iEaEidy,RES tHeferRb osRboEs: hahiayever ,
as in the first enbodi nent,

natural shade closer to a black body locus can be emitted.  Also, in the green color

based light emitting part 32, an LED clement 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, o

that it is not necessary to independently drive three LED eclements, and therefore contro!

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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the red color based light emtting part 31 may contain only red phosphors;
the green color based light emtting paid 32 may contain only green
phosphors; and the blue col or based light emtting part 33 may contain only
bl ue phosphors. [0059] Note that the present invention is not limted to
any of the above enbodi nents. [0060] For exanple, a dinmm ng contro
nmethod is not particularly limted, but may be, for exanple, (1) constant
current dimmng control by a variable current source, (2) constant voltage
di mming control by a variable voltage source and limting resistor, (3)
pul se width dinmng control or PWMdinmng control using a constant or

var| 20 oL iERe: SRHASEATal, ST PSR PR Ml s e
o o) B o O TS M5 e e,
l-[ :)8?;2] em tti o Aeml cRitdn S PEub Q86IAT Y bufhdphsd Tn Fig, 12 or 13.
[0059]
Note that the present invention is not timited 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 contro! using a constant or variable
voltage source and a limiting resistor, (4) pulse width dimming control or PWM
dl:mming 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 thermaily deteriorated,
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Further, the color tenperature reception part 51 and the |ight anount
reception part 52 nay be ones that respectively receive color tenperature
data and |ight anount data inputted through i nput neans other than the
dial s, 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 emtting device 3, a
noi st ur eproof | ayer formed by coating a noistureproof filter or

noi st ur eproof paint nade of glass or resin may be provided. This enables
phosphors, which absorbed noi sture, to be prevented frombeing thermally
deteriorated, and a change in color tenperature to be suppressed even

after |ighti Q,gjeg{ a]n'{é l %P]%{ {elnﬁgratulpotg%éLLg)p1 scd eveilx:!i‘{'i& hﬁﬂtmg%l 4 13N,

9(}
radiation is umans ol or I'ng of an
irradi ated oRjyggt. and therefor in order to prevent Ieakage of ultraviolet
radi ation that i's not absorbed by phosphors, on the surface of each of the

l'ight em tting pardyshdluliddiolctfabiaiich is Qethilch@r toti‘tlﬂﬁial@ biPalQf ksl ghdoldravi ng a
wavel ength of 410 nmor |ower may be provided. [0 5] Al so, the LED

el enents 311fadB3@bs aRRFhdR&H B, LRSPaok Mﬁoawpe_sree&nt PdARSIRS 1BradivRt NOt
particularly limted in terns of chem cal configuration, but may be ones

havi ng chem gdlatic:oMpOS inbi dBsbat Yigghothar, 6ihhs eudsedf bash afihe fhttehattiapove
enbodi nents. [0066]

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 clements 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 Himited 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 thythm or the like of a plant,

irradiate white light having a color temperature value corresponding to the rising sun,
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Besi des, the present invention is not limted to any of the above

enbodi nents, but may be configured by appropriately conbining parts or al

of the above-described various configurations w thout departing fromthe
scope of the present invention. [Industrial applicability] [0067] As
descri bed, according to the present invention, the voltage drops in the LED
el ements of the respective light emtting parts are constant, so that it is
easy to adjust the values of the currents applied to the respective LED

el enents to adjust the bal ance anong the |ight amounts, and for this

reason, the color tenperature and |ight amount (lightness) of the white

l'i ght e”ittegmﬂﬁsh&Qwhﬁﬁ&kight em tting device can be easily controlled.
€,

Accordi ngly, for exanp t he present invention can be used as a |ight

source for plBMan@i@Wbeli8s of Ming@gert with a biological rhythmor the like
of a plant, irradiate white |light having a col or tenperature val ue

correspondi npotg) the rising sun, setting sun, or the like. [Explanations
of letters or nunerals] [0068] 1: Light emtting system3: LED |ight
emitting device 31; L3Rt edi&ingsdyghh emitting part 311, 321, 331: LED el enent
41, 42, 43: Variable resistor

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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51: Color tenperature reception part 53: Resistance control part CLAI M
1. An LED light emtting device conprising a plurality of types of
light emtting parts each having: an LED el enent that emts ultraviolet
radi ation or violet color visible light; and a phosphor that absorbs the
ultraviolet radiation or the violet color visible light to emt colored

| i ght, wherein: lights emtted by the plurality of types of I|ight
emtting parts becone white light when all m xed with each ot her

the LED el¢ s of the plurality of types of light emtting parts are al
sanme ones, and nounted on a single base nmaterial; and two or nore |ight

emtting parts pvgl]g .1}%]{ %}Sg{gﬁggﬁﬁ]g%e&éﬁﬁishﬁe! r parts. 2. The LED I|ight

emtting device accordi nprising: at |east, a red color

based | TGNL oM 4413 501 DB NANE ha G Rl H10RY AR, aPl U col o

based light emtting par y emts b
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.
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3. The LED light emtting device according to claim2, wherein I n

t he overl apping portion, the red color based light emtting part is

positi oned bel ow the blue col or based |light emtting part. 4. The LED
light emtting device according to claim2, further conprising a green
color based light emtting part that dom nantly emts green |ight, wherein
I n the overlapping portion, the green color based light emtting part is
positi oned above the red color based light emtting part and bel ow t he bl ue
color based light emtting part. 5. Alight emtting system conprising:
the LED |ight emtting device according to claim1; out put

adj ust ment parts A fight iRing@yRestdoviirkingonnected to the respective LED
el ements of the plurality of types of light emtting parts of the LED |ight

em tting deviceghe LED li ht%nﬁ!tﬁl@'d%vi%@E@or&ﬁﬁﬂﬁé’l@ﬁﬁl! £ reception part that
recei ves col or tenpera%ure data having a predetern1ned col or tenperature
val ue; and 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
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an out put control part that acquires the color tenperature data, and
outputs a control signal generated on a basis of the col or tenperature data
to the respective output adjustnment parts that are respectively connected
to the respective LED elenments of the plurality of types of light emtting
parts. 6. An LED light emtting device manufacturing nethod conprising:

a step of nmounting a plurality of sanme LED el enents on a bottom surface of
a concave portion of a base material having the concave portion that is

opened at a&fd dRASE waRd paHf8&8ed color based ligRCerkidth Q) pabard ekkrbbftimerslhd i ng
part formng step of, in a state where the base material mounted with the

LED el enepdisr bsed libht@ehittin@ipatthdi9ealt Ond HBHE DRERNEN AL WiBRisObf thBgedase
material, a resin conposition containing a red phosphor to thereby forma

red col or chiasastidd @hibm@iinkll RSk N8 tighthat seal s one of the LED el ements with
use of the resin conposition to domnantly emt red |light; and a

bl ue color based light emtting part formng step of, in a state where the
base material formed with the red color based light emtting part is

tilted, injectingmelilkis NEnCANRRERIRRGI BRI BRSP TR & olaifh 6651 N
conposition containing a blue phosphor so as to overlap wth a part of the

29, ol orclsadhl LAl ATIRARPIL S BREERI PR Byl RO ohpased
o511, OIS KA LR A0 D98 AT ULV 806y s g TR |19
bet t - I 1 1.NQ: i t t he bl
betveen | Aentfe Lol APSEL LD L LLNBPRRL LS SR AN ne bl ue
em 111 9 BB 2600 SRR Ml H1R SLALE BOSGEo] BE irSRBLeL oty o
concave, PN flcoh U REE GRS b 1Pt SSh I OIRASILPOREIbA RO @
QU S TRTTS TR R T T T

seal s one _ el enen us
dom nant| Jr tﬁgLEDgé}gr%Qntls '\Agtlf'ltuSe of the resin composition to dominantly emit green light.
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