| LLUM NATI NG LAMP AND VEHI CLE HEAD LAMP, USI NG LI GHT EM TTI NG DI ODE
BACKGROUND The present invention relates to an illumnating | anp and
a vehicle head lanp, using a light emtting diode, respectively, and in
particular, to an autonobile head lanp using a light emtting diode.

Because a Ilght emtting diode (an LED), has many advantages such as high
em ssion of light at |ow power consurrptl on, a long service life, a sinple
structure, conpactness of a device thereof, and so forth, an application
rage of thﬁ_Llemmm@u_@lMlemw%mmsmgmwruﬂsme HAGRYEMITTING
considerabl e deterioration in efficiency at high tenperature is cited as a
weakness of the LED. TECHNI CAL FI ELDDPIODE |n patent document 1, in order
to provide an LED device that can be effectively cooled, in particular, as
a problemto be solved, there is described an LED device provided wth at

| east one optical elenment di spose@AGKEROIUNBD chip so as to correspond
thereto, at |east one thermal conduction elenent suited to | ead out heat
generated by the LED chip, and at | east one cooling device suited to | ead
out the heat THel presemdinbyntidterdifes 18l art POEHITAtirRNIafi L BRAta vehicle heddlaR@s, ent
docunent 2, in order to provide an autonobil e headl anp havi n% a Iong

ser vi ce Usingea Hakt emitlind diodec easpartialvrand by ParHewRY, g a3 Wegnobie head d@p| i ng
dlrectl I front part of an autonobile, as a problemto be
sol v %ﬁ‘é’r %1 égziggf Eexijzlks‘\a structure conprising a headl anp provided with
a prol ection convex lens, and a light-em ssion face made up of a plurality
of LED chi ps dIS osed h|n bac rd fogcal point F of . the | ecti.o
convex | ens, B&E Pﬁqﬁ ﬂté'?ﬂ dﬁ‘f"{%\@a | C arf ”{)H} né(xﬁ‘é\(ﬂqt?%e%ﬁu& fasclla'ﬂﬁr ol
of each chfGieNids, IlgﬁtltCeﬂnlbWObobe eBhsurhpadn,SAqvAY sfe@\ncéuméﬂarsqmmé bhacthFD
chips for 2 each group while dela |n an energization timn

t her eby CPEWRACHESS anQj’t'ﬁe thelgaiga harfth R @ét'@hr%ﬁrﬁhemhﬁ%@t@Vom
the LED; t u e e
nvent | Horeed,in 2, shot Tt 2*11“"@%?. ﬁgﬁ%aﬁﬁehiﬁtbﬁer@%ﬁe@ SRy eal one
LED and temperalturads brbetyaSarwemmesa@fthaeLED | east one LED, the cooling body
is provided with an engagenent neans, and at |east one unit of the |ighting
equi pnent serving as a |light source is disposed in an autonobile head | anp
such that the engagenent neans cRRCH®ICAEGIFIELDY form ng a bayonet joint
with a holder for the Iighting equi prent. However, in any of these Patent
Docunents, no nention has been made of an autonobile head | anp provi ded

with an LED whpgerk $Bcifest il ioffer o pp@fdé BhArEMRYeSicE! that b2 bkl stfectively

cooled, in particular, as a problem to be solved, there is described an LED device

provided with at least one optical element disposed at each LED chip so as to
correspond thereto, at least one thermal conduction element suited to lead out heat
generated by the LED chip, and at least one cooling device suited to lead out the heat

delivered by the thermal conduction element.

In Patent document 2, in order to provide an automobile headiamp having a long
service life and low power consumption, for checking safety in a travelling direction,
installed in the front part of an automobile, as a problem to be solved, there is described
a structure comprising a headlamp provided with a projection convex lens, and a light-
emission face made up of a plurality of LED chips disposed behind a backward focal
point F of the projection convex lens, a constant current drive circuit for executing on-off
control of each LED chip, a control circuit (not shown) for lighting up the LED chips for



Patent Literature Patent Docunment 1: JP 2006 -100836 A Patent Document 2:
JP 2004 - 214144 A Patent Document 3: JP 2008 - 524862 A SUWARY OF THE

| NVENTION If use is made of a vehicle head | anp using an LED, with a

l'um nous flux at 1, 000 Im no particular problemhas arisen in the past.
However, if the vehi cl e head l'anp is caontinuously used at 1, 200 Imor
nor e, and the tenperature thereof keeps rising, the LED w II undergo a
significant deterioration in efficiency to thereby cause a rapid drop in
| um nan S C Ss
of the LR e B S izal B g, A e ng
out a shaviog ar@n@tarmnmwsnmnmunhgmaaafﬁdcfaqmtthe LeD &fips.ci ently rel easi ng
heat generated at an LED in order to solve the probl em descri bed.

More specifically, the invention provides in its one aspect an illum nating
[ anp using am PE@nl,chthﬁ!nédtl Binitriat dexgribadythantieu divegtion is conaeirieghwnbcmr ce
support 6 nade of an upper, structure heet fi

re an al ym nu
sem conbRitingre epbprovigded; with ghleagbrne I\%ﬁ%?%‘gat%@ I8 o ¥?Qﬁ ¢Qlipg h?? ed
to a reghenoRé Lew tﬁarcfo@ﬁﬁ? %d9 |§%Vl6@d‘%’lﬁtérﬁ)@n§é@erﬁeﬂt RERs Chnd AP RNt
other than a region thereo t he al um num sheet fixed thereto, is
coat ed one bndlofi Mmtghtlngpeqmpraemﬁﬂmlngﬁéo%“ghtlS@Umﬁ:ﬁ dispespdds ancatitemabile

light-s S i I t.
conduct 16 (PP sUEh ifatcihsrngiSafor BN it S R aolH Bftuq o PR it
\t/\He Iomwrtrr]lstrroldinjbethe lghting éqeﬂime:mnﬁllomwemrbgny of fhelsad%alterﬁt Boppesnts, no
erein the light source, support 6 is.inser into gn.a
heat - r eMERYRN fistgnbed) 'EaQ?el‘?P @ aytomo Sti"ﬁe'i‘ ?%Prfﬁowglaijd’w @Hrg%BhWQO%uth
pi ece 7nihéud e BERI30ORINCHbAN bar 6-1 nade of copper, to be secured at a
position where the t'i p of the heat conduction bar 6-1 nade of copper
reaches a point deep inside the hollow pad 8-3 of the al um num heat-rel ease
nmount 8 t%poe{ﬁgg causi ng heat generated fromthe LED 1 to be released into
t he al urCn t-rel ease nount 8 through cooling of the heat conduction
bar 6- lPamdeLméraQﬂpper by the air inside the hollow part 8-3.
Furt her the illu using the LED 1, the al um num sheet
fixed t%aieﬁe SEHED du‘rlpt’gﬁbé ‘g@df%g% 4 with the LED 1 nounted thereon may
be di rePéie\ﬁtb‘oéQﬂehPZ*WZb@@t 2‘1@'1‘41419-‘@' on bar 6-1 made of copper by
ultrasonic weld Still further, wth the illum nating | anp using
t he LECPatent E’@cumﬁgt Bedft 2@881d1ﬁ?(43§ﬁ Adar 6-1 made of copper, as the | ower
structure of the light source support 6, may be inserted into the al um num
heat -rel ease nmount 8, the central part thereof being hollow, through a
nmout h piece 7, to be secur RUMMARY QEJHE INVENEIQNt he tip of the heat
conduction bar 6-1 nade of copper reaches the point deep inside the hollow
part 8-3 of the alum num heat-rel ease nount 8, and nolten al um num may be

pour ed ffifse iS PR Of a VBRiCROhéSMPaP Lsfhigdan PRDAwithde Iunhiabeoflux aditaoentimt o
the nouth piece 7, thereby securing a part of the heat conduction bar 6- 1,

on a side RaAfGUHYT Pr%fac'éﬁﬁ afigen e theupastpHemever, if the vehigle hege isg0 isni t h
the "'&sntmgueng t%'m ®r lnEc?e and tﬁé@érﬂé{er‘é‘fﬁr@ﬁﬂ@?@%ﬂk& n@ﬁl‘tg?‘ftﬁé)“
8-1 m uppe

fin rovi ed 'on the surfate of the um num of t
struct ultléDuﬁlllmhdetgo@slgﬂdwan’edeiappmtlbn@n effivtbricydo udrebycpasea agag@idatrop ire
heat -r ellu?n?r?gnce d'own ?6 1, I6‘60 Im or less. This seems elicitation of a weakness of the LED

against temperature.

The inventor has succeeded in finding out a structure of an illuminating lamp
capable of efficiently releasing heat generated at an LED in order to solve the problem

described.



4 central part thereof being hollow, may be provided with the radiation fin
8-1 on the outer periphery thereof, the hollow part 8-3 being forned in the
shape of a colum or a prism Further, with the illum nating | anp
using the LED 1, the hollow part 8-3 of the heat-rel ease nmount 8 may be
formed in the shape of the colum or t prism and a radiation fan driven
by a waterproof notor nay be provided inside the hollow part 8-3.

Still further, with the illumnnating |lanp using the LED 1, the LED 1 nmay

have a | um nepsse fdpe¥ifiahiiyl, th8 ARvertiofr prdlid®s in its one FishbOCARNDINBRinkINGY lamp
invention provides in its another aspect a vehicle head | anp, using the

i 11 um n&singgn il Tudharidurtieatingpdamp inelddingi ng t o any of the enbodi ments of
t he inventionq,; ' i axi a
['ght " sour cotEbEsFEE supgorts AaBE Yot e bl REuphle hied B EmAtiotet

front t éixbdokadiendconductafsubstrate 4 math an LED 1 arounil theseorv isndjrecsly dixed gint

0 o bbb eARsa B b SE SR B3P g S B DS S0RE e
t he opt ikaboXith theurhitim khedt fix@urmaias kramdd @ithidihinsat ugetd & mouth
substantially projected through the p

| _ , rojection lens in the direction of the
opt i cal Piges/ in such a ywaurqswt@rfprwl@ht-ﬁm@l%wa|I%Ah5aand anpwepsirpgutengaving
{11 um nat |ngnHe%gF&8ﬁ§ﬂ[;&%nt

é—ﬁ%%de %%gﬂb@%h{eﬁ;ﬂ%‘}’ Sﬁ’EJCltUIP@ b%lﬂﬂf%lﬁl{a@an\yvﬁh of

the inventi ancelg'%r om t he cent g source
r ef er entles oare stiictuheviadbe hept ecreduttionyabé-amadeerfigbpparel ected fromt he

group consisting.of 31. 25 24. 5 .31.. 825 7. .375 27. 25

575" impuh3teif e gignt 30 AHopS 6B insgted Tnte h A, Pofrasé

and 27. ndountrs, Ef teafrsl ©art ttherebnvemg ROIIdWECRYG®H Bembithepiece, haa the apized

configurations described as above, the |Ilun1nat|n? I and the vehicle
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head | afpndugiondar ®el magie ofegarper. g bei ssgured alspeesi réﬁ&hngr%thecmowﬁdmbi | e
N | : ; A . A

Cpoci 1 CopiigeH, B 3o SFcbbhihedkhEs o fifh Qe IRKEAE ndfehPoart -3 0f
t he vehite eluheaidnl heaprelease roaina 8t trendby ealmdiagl hbahgendrategaramdiod &ED 1 hese

| anps being,capable of not anl eepi t he sa rightness. as t ai,ned at
the ti mBeoft AR img i ey RESRehegnoar 13 geLHD. Catir8arE e
usabl e tefRdutay U2 6L P m/ddem_taoﬁﬁét By they &it indfid theafollowi pRifcg-3besi des

advant ages of providing a high output in |ow power consunption, a | ong%

servi ce |ifeFusher. avith ths ibunsinatieg lgrap usiaosthepder, the alynerum-ghagkived

the semiconductor substrate 4 with the LED 1 mounted thereon may be directly fixed to
the heat conduction bar 6-1 made of copper by ultrasonic welding.

Still further, with the illuminating lamp using the LED 1, the long heat conduction
bar 6-1 made of copper, as the lower structure of the light source support 6, may be
inserted into the aluminum heat-release mount 8, the central part thereof being hollow,
through a mouth piece 7, to be secured at the position where the tip of the heat
conduction bar 6-1 made of copper reaches the point deep inside the hollow part 8-3 of
the aluminum heat-release mount 8, and molten aluminum may be poured into space of
the hollow part 8-3, on a side thereof, adjacent to the mouth piece 7, thereby securing a
part of the heat conduction bar 6-1, on a side thereof, adjacent to the mouth piece 7.

Yet further, with the illuminating lamp using the LED 1, a radiation groove or a
radiation fin 8-1 may be provided on the surface of the aluminum of the upper structure

of the light source support 6, and the hollow part 8-3 of the heat-release mount 8, the



Fig. 1 is a schematic illustration of a head |lanp using a light emtting

di ode; Fig. 2 is an exploded view showing a |light source support of
a light emtting diode, a nouth piece thereof, and a heat-rel ease nount
hereof; Fig. 3 is a side view showing a fixation part of the l[ight emtting
diode (LED) detail; Fig. 4 is a side vigw of the heat-rel ease mount;

Fig. 5i1s a schematic illustration show ng an exanple of the head | anp
using the LED, according to the invention; Fig, 6 is a schematic

LT ust rgdhipd) sRROWE Asbf BRA1GSII 0K HHERY Be %f‘oilﬂ@d fAdné famatis Y st Nen ki outer

according to the invention; is a schematic illustration

showi ngpetiphary shrrenk thekaligy pacs-3 h@lngefadne@math@sqha@etqf@ CEINOHT ARTEER Wi t h
a fan), acco'gghﬁl& 1'\/\ﬁtht tﬁ%ufrllp%%fngnlarqpeuglpg tﬁbthlg f $hé hso(flg r't% 3 Iﬁf:_IShe

illustration sShow ng er e ead’'l'anp using the
(yell O\AhéﬁD)eleasecmbdnhg rhay bleeformednmtbem :shapé of the colurng.or 3he prianyiaed a

coor O RN, FB NGRADI BHATRAT [ CERPRPIFF (RGNS PR 53

EMBODI MENTS ¥iff hurie®, RitRIRatIUAMERAG Mmp AisiigiHe BEDN £.&h8 UIRDM nfayi aveBsle up
of an upper structure where an al um num sheet 5 of a | uni nous el errent uni t

( her ei nkimiaeus Bfeat bABALINxSr Meee.| um nous el ement unit) with a light

emtting dio D
mount ed on tﬁgrﬂ( réTEUnqei H{%’? rec ﬁé aﬁ xed %gg,@gy% \;Et'h'con E‘éﬁ%or‘f bar
6-1 madasmg tlwplpmmata@ Ial‘rm/\msmglthé QED3t, a@cendnrfgatoeamjf oftthe ehezddimenduaftthen

bar r%( vﬁ*]: copper; in a non-fixation part thereof, is coated up to a
m)uth p| gRioN, UBRY a way as to formlight-shielding walls A B, as shown

in Fig. 5 aggrgetdlens and the center axis of a light source support 6 are disposed on
an optical axis extending in the front to back direction of a vehicle,

an LED 1 serving as a light source is fixed to an upper face or a lower face of a
light source support 6, in relation to the optical axis, and a reflecting mirror is provided
on the optical axis such that light emanated from the light source is substantially
projected through the projection lens in the direction of the optical axis.

Further, with the vehicle head lamp, using the illuminating lamp using the LED 1,
according to any of the embodiments of the invention, a distance from the center of the
light source to a reference face of the mouth piece 7 may be any length selected from
the group consisting of 31. 25 mm, 24. 5656 mm, 31. 625 mm, 27. 375 mm, 27. 25 mm,
27. 4 mm, 26. 85 mm, 27. 5 mm, 27. 05 mm, 31. 5 mm,18 mm, 31. 25 mm, and 27. 1

mm.

Effects of the Invention

Because the invention has adopted configurations described as above, the illuminating
lamp and the vehicle head lamp, using the light emitting diode, respectively, or the
automobile head lamp using the light emitting diode, can be provided. More specifically,
it has been possible to realize a compact illuminating lamp, the vehicle head lamp, and
the automobile head lamp, in particular, these lamps being capable of not only keeping
the same brightness as obtained at the time of lighting after many hours from the

lighting, but also being usable for many hours without deterioration in efficiency besides



structure having a |long heat conduction bar (6-1) 6-1 nmade of copper. By
inserting a light source support 6 linked with the heat conduction bar
(6-1) rmade of copper, via the nmouth 7, into an al um num heat-rel ease nount
8, a central portion thereof being hollow as shown in Fig. 4, an
illumnating I anp using an LED, having & structure capabl e of effecting
direct thermal conduction of heat generated fromthe LED to the al um num
heat -rel ease nount 8, is provided. More specifically, the light
source %Hpﬁﬁégeé"’bf Brovidind H'RidIP8StpEt RNBRtoWricoRbURpHSH! 4 lRhRERits i, and
supporting el eénent structured such that 'a core thereof 1s nade of copper,
and t he agdnpjehsiructereer eof is coated with aluminum and there is provided
the illumnating | anp using the LED having a structure where an LED unit
(the al um num sheet to which the sem conductor substrate with the LED

mount ed thereon is fixeBRIER DESCRIRIIONCOF ITHE DRAWENGS copper. As shown in
Fig. 3, the LED is fixed to the al um num sheet 5 through the internediary
of a LED-fixation part 2, and the sem conductor substrate 4 is fixed to the
al um num sheefy 3 By dtpenRficaUsAANES Y 8 h‘éé@@éhﬁ’ﬂfsidfd‘a hgRierfiHUGbA LY.

Furt her, vmthgthe present invention, in a nmethod for Coating the heat
conduct i on b&ig. (Bisl pnnexidoddd isypshowinghadigiiseurge suppeh ohlautivhuemitting
poured i,nt | i h ' - 1. made of copper,

i nsertegﬁd%eseﬁqtﬂﬁég%eghg%%ef’gl onaof% aghéq‘%%gwp %tnﬁegrg(}t’ of the heat-rel ease
mount, excepFid. & istdneideedtwcshuving iaofixdimn (&t d) thealightadmittngpediode t(hEDh éait
conduction bar (6-1) nmade of copper, partially coated wwth alumnum is

t aken ofe@fter cooli ng, a portion of alum num joined to the LED unit, is
cu away unti Fj4G9RRGde PRW of the REBRAIShsEBuRPat the light-shielding walls
A, B are forned, and subsequently, the LED unit (the alum num sheet to

whi ch the sefig &nidacsdenalissitiusiraiion shewing an Exampl;pbthet hradlemp ysing tel) i s
directl j f ixing method, the LED unit may be fixed by use of
a heat-%ginjd)ég ?r\gﬁr‘ﬁgggﬁé%m\);en}élr)ﬂﬂ xed by screwing after applying a netal
past e t her et Bigok i§ ixsetiemativliltusaration shewindi angpthekexaheladhthsi veaddamp stmg i n
heat co dulgl_Lj' vity, SKiﬁ%ﬁ SKGq,\I, SK7ON, SK100N, SK100SDN, SK100SFN, and so
forth, g]‘eo eac%ﬂyd'ﬁg CINYENUOTre cited. For the metal paste, use of a
gol d paste, pid. el PasicnatiOMpSiratRssowiRg Gkiflanbafer @xafiple 8PtHOREdY janprel |
known, however, the silver paste is preferably used fromthe vi ewpoint of

t he heatsisgdhe LEDoprevidedmitn esfaphaceerdingitdthedayritiods. As an exanpl e of the

silver pasteg;, C 4. 5 : i

Cor por ati on) F'%%%é%@?%ﬁé(@#%t%%gds@&' tge:e ondé%%gfoci%,gmaeﬁ% Eaénq orth
are cit esingAhbgDx (yebaw fLEQ)ngcemrtingds thd inventiprhyandhe ul trasonic welding is
nost preferapl e because the LED unit can be.directly fixe 1.t hout

i nvol ving an @nﬁ_e'ée?sg'sms'?fﬁ’t”f‘gﬁn SRRl q&@@?tvsé)ué FVB%&FFBm"?t gad lamp

et al - pasihg tA® REDC aké6rairkf t8Rhe #V@nBioRCr eWi ng step can be omi tted.

Needl ess to say, the fixing nmethod by use of the netal paste, or the

adhesi ve, together with the ultrasonic wel ding, can be made. Further,
fixing by the m i i iq;hﬁB trasonic
wel di ng. urtEgrﬁﬁlsr?hgpmﬂcﬂdrgﬁ?ﬁggrﬁha%ﬂt e Plbé tE%IsTo[gur ce support
6 into the heat-rel ease mount 8 having the hollow part at the center,
fixing e execut ed by use,.of, an epoxy-based adhesive, excellent in heat
conduct T e EHESRA Rmmlartn Hihh SyCRSUHReR 265 Aot uin. St 8% WhepbatytUishe
heat - r ely@afe anlinuM ehett Hofld Wino@l EReaRPAT (hefginafgatieebd for aentiee si de
of the heat-rel ease noun osite froma side thereof, where the |ight

int, 0ppo e .
source Syippevs slemensenitlewithtd light eriling dedr dan iLEHg! mounted ¢ dep b a
fi xat | OBerh 2l shibAPatE otolftdd 6 TR LA HTHREISTIS RifoERPRAFt §'{1§§t of
the heat-release nount, where the [ight source support 1s i'nserted rom
t he si deonxfuctine blae &t 1 meldeas €oppemntas sbppwsntfig.f3, @surfacegif dke heatreuductivrer e
the light rce support is inserte is rpbust, and is al so susceptible to
neat  coRuet oadE oF E8paen flup aBrb&iba pRp Br Rk 20%aUlo"S g BRskat oo
froma |n ghth aonageasit® fodhl iegitedidning wakl ACBi Bg shiowroin Fy. Rsmd Ariowgh a
projection | ens, whereupon necessary distribution of light is acquired. The
light source is an LED high in both output, and | um nance. The LED 1 has
| um nance normally at not less than 800 Im and nore preferably at not |ess
than 1, 000 Im Electrical power is supplied froman external power-supply
connection termnal 3 to the LED 1 via a lead wire 3-1. The LED 1 is fixed
to the sem conductor substrate 4 through the internediary of the
LED-fixation part 2, and the respective ends of the LED-fixation part 2
reach a netal thin-sheet 5 (the alum num sheet 5) to thereby assist heat
conducti on. If the LED with lum nance at not less than 1, 300 Imis

o~~~




The |ight source support according to the present invention is a support
havi ng a structure where the core of the light source is forned of copper,
t he periphery thereof is surrounded by al um num and for the al um num use
is made of pure alum numor an alum num alloy; for exanple, an al um num

all oy No. 6063, and so forth are used. Thus, the |ight source
support according to the present invention is the support having the
structure where the core of the |light source support is formed of copper,

t he peri I BHMER I ound
out thatlsmthkﬁmsé ]gtg\?ﬂ %;der%eﬁgébtl es exggﬂbgﬁtHﬁegmc%ﬁﬁggpgﬁb%%%g?@?e% An
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to the hbsahoparih By. 4| hhaBmlnatmgllainngsuagldnslsE[f)Oha\hng l%usttrlhtﬁure capaﬁ:lg@f 5
and 6, there is. sho an exa ere an angle of t Idln waII
A or tf e@l"@ht"f%‘m‘gmﬂﬁﬂ' %&m%“B" d?%?é&e&&é%ﬁgtfrqrﬂénﬁéaé‘g ntg A'HEH

(6- 1), nbat-RRAARINEES 8, MOPRNMed. any angl e in a range enabling an object for
light-shielding to be achieved can be sel ected. Al t hough a power

supply |ine blore repecipally, tha lighbvaource mpoﬂemﬁhsmelummo;tﬁdeletnn@tl bgiht
source 0 I ne,
an-el oot g 18rad s R Qe Rt S LRRERE by Biar 008 HoeT Hople ol oy
andel ecbopp]fal byid ¢he@ eciphery threvfaEemltat@:BWltb%IusﬁdJm namdzmbre i9 provided the
radiatiogon fin (8-1 rovi the Iight urce su 6,. ns .in.various
Shapes. Numunatag B FANG 0 113 fauinol 2 18 UeRER v hesR b b Dr Wit ST Ui ost
in par akﬁé‘ét tW'vW]clt\ rﬂl‘i‘e %BHlé‘&tdu@fﬁr%ubQﬂﬁte‘ Wit ri!l‘i»‘éetl_Eb KR uRRRPIPES T ibkdly igt
right angles to dptlca axis, and one in bar-1ike shape protruding at
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ri ght aa@amedtto thh@u c¢ @élcomers Agsiovsein BigaBl the, LERuelixed toaling alweined? can

be used it I g SpuUr 6 is
or ovi et B PRAHERRE Tukhnbiny, by e o Bin 20 3ha e, SEmcchBar
heat - r ebaisstaterauist fixdd tmthd bleun’newh shared bCby aisebalr arb adihesivpexetlieattad Helat ough
an opening, 7-.2.bored at the center of the nouth piece 7, and an opening 8-2
bored afotEti¥bht er of the heat-rel ease nount 8, respectively, whereupon
the heat condyghdrowitatheGorésést mtﬂémmﬂﬁm rhitHoRckok Rbatidd e REMESI A Btion
openi ngs after the netal paste is applied thereto, thereby releasing heat
to the h@ratﬁ-ﬂ)err@edgeofmnmerwtmalymtmura, weasalumlmuﬂ podiedeipto gHuplawith
conduct n rat h I te,
Use of %eh(g%tl d&tﬁi 4 R@ rﬁgd{: o?rEo E‘ér LIﬁQBrt d thenrelgkg#) troagtrgﬁfoﬂ Jpgr?
forth i mshnmmparhoﬂ\&tedneattrhkeaseInvaamtpemrtwt lfczr medfeart abhq}ucjmobafrr (6m)trhade
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and so forth are cited r such f|tt|r;2 wel di ng by ultrasonic
vi br at | way antiba sepper Rkl exprseurushi thet thedightishielding (‘!\éﬂsbf‘e Bpfefare@d; n

the cas Wb%eéh%ntyttﬁepggﬁt gnl't SKM %‘Idrﬁﬂuﬁp sth@t %'%@Eﬁ the serpﬁzomﬁc or
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wever, the silver paste is preferably used from the viewpoint of the heat dispersion

properties thereof, and economics. As an example of the silver paste, CT212M,
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Enbodi nrent 3 A third enbodi nent of the invention is described with
reference to Fig. 6. In Fig. 6, an alumnumthin sheet fixed to the
back side of a sem conductor substrate with a light emtting diode (LED)
mount ed thereon is bonded to the surface of the Iight source support 6 by
wel di ng using ultrasonic vibration. Furgher, a fan to be driven by a
wat er proof nmotor is installed inside the hollow part, as shown in Fig. 7.
Brightness at the tine when the fan was rotated was found the sane as that
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structupe. gg&ﬁtéoq%ﬁwftéggl ng lan driving -Enb. 1 avail abl e

With the present invention, a light emitting diode substrate 4 with the light source
(the LED) 1 mounted thereon is welded to a metal thin film 5 made of copper,
aluminum, and so forth, as shown in Fig. 3, and further, the metal thin film 5 is normally
welded to, or brazed to the light source support 6. The light source support according to
the invention is a support having a structure where the core of the light source is formed
of copper, the periphery thereof is surrounded by aluminum, and for the copper, use is
made of pure copper or a copper alloy; for example, a beryllium copper alloy, and so
forth are cited.

The light source support according to the present invention is a support having a
structure where the core of the light source is formed of copper, the periphery thereof is
surrounded by aluminum, and for the aluminum, use is made of pure aluminum or an
aluminum alloy; for example, an aluminum alloy No. 6063, and so forth are used.

Thus, the light source support according to the present invention is the support
having the structure where the core of the light source support is formed of copper, the
periphery thereof is surrounded by aluminum, and the inventor has found out that this
structure enables excellent heat conduction to be secured. An aluminum mass is cut
away in such a fashion as to form the light-shielding walls A, B to form a flat part by
exposing copper, and the aluminum sheet fixed to the semiconductor substrate with the
LED mounted thereon is fixed to the flat part by ultrasonic welding, and so forth.
Further, in Figs. 5 and 6, there is shown an example where an angle of the light-
shielding wall A, or the light-shielding wall B, formed against the heat conduction bar (6-
1), is 90 degrees, however, any angle in a range enabling an object for light-shielding to
be achieved can be selected.

Although a power supply line of the LED is not shown, it can be disposed inside
the light source support 6, or along the outside thereof. For the power supply line, an
electric wire is normally used, but an electrically conductive film or an electrically

conductive thin sheet can be used instead.



adhesive Ernb.2 avail able ultrasonic welding avail able Enb. 3 avail abl e
ul trasoni ¢ wel di ng stopped Conp. 1 none ultrasonic welding avail abl e Conp.
2 none adhesive none

As radiation fin (8-1) provided in the light source support 6, fins in various
shapes, such as one in a thin sheet-like shape, one protruding from a post, in parallel
with the optical axis, one in sheet-like shape protruding at right angles to the optical
axis, and one in bar-like shape protruding at right angles to the optical axis, can be
recalled, however, any thereof can be used.

As shown in Fig. 1 to Fig. 2, the light source support 6 is provided with the heat
conduction bar 6-1 made of copper, reaching the heat-release mount 8, and the heat
conduction bar 6-1 is penetrated through an opening 7-2 bored at the center of the
mouth piece 7, and an opening 8-2 bored at the center of the heat-release mount 8,
respectively, whereupon the heat conduction bar 6-1 is intimately fitted into the
respective openings after the metal paste is applied thereto, thereby releasing heat to
the heat-release mount 8 in such a way as to enable direct thermal conduction of the
heat generated from the LED.

For the metal paste, use of the gold paste, silver paste, copper paste, nickel
paste, and so forth is known, however, the silver paste is preferably used from the
viewpoint of the heat dispersion properties thereof, and economics. As the example of
the silver paste, CT212M, CT284R, CT285 (produced by KYOCERA Chemicals
Corporation), TB3300 series (produced by Three Bond Co. Ltd.), and so forth are cited.

For such fitting, welding by ultrasonic vibration can also be used, and more
intimae fitting can be effected in the case where the metal paste is applied to the
surface.

The heat-release mount 8 is provided with radiation fins 8-1, and the radiation
fins 8-1 each can be in a variety of shapes as desired. Further, the heat-release mount
8 has the hollow part, a radiation fan to be driven by a waterproof motor is provided
inside the hollow part, and upon the radiation fan being rotated by the motor, the air is
stirred up by the radiation fan, together with the radiation fins, to thereby cause heat-
release, so that the light source support 6 is cooled.

Although the power supply line of the LED, and the power supply line of the
motor of the radiation fan are not shown, use thereof may be made of any selected from
among the electric wire, the electrically conductive film, and the electrically conductive

thin sheet, and so forth.
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For connection, wire connection via a connector may be adopted, or a type of
wire connection carried out at the same time when fixation by a cover is integrally made.
With a cooling structure according to the present invention, illuminance at 1, 300 Im can
be constantly maintained without causing a decrease in illuminance nearly
simultaneously with the lighting of the LED.

The inventor has carried out experimental studies on a high luminance LED at 2,
000 Im or higher, and it has been confirmed that the same high illuminance performance
as that of the high luminance LED at 1, 300 Im can be obtained.

As to a temperature of the LED substrate, 80°C is the upper limit, and the
temperature is ideally held at 80°C or lower. If the temperature rises to 100°C or higher,
the LED itself will be broken down. Accordingly, designing should be made such that the
LED substrate is held at about 80°C or lower by taking the fins of the radiation fins, the
cooling fan, and so forth into consideration.

Since a yellow light emitting diode (LED) is not available, a yellow lamp can be
manufactured by covering a glass bulb with a film formed of a yellow pigment although
an LED is used for a light source. A yellow coating is easily obtainable by either
immersing a glass bulb in a liquid obtained by mixing a yellow organic pigment or a
yellow inorganic pigment, nano-dispersed in an organic solvent, with acrylic resin or
silicone resin, or spray-coating the glass bulb with a liquid obtained by mixing a yellow
pigment with acrylic resin or silicone resin, before drying. The yellow organic pigments
include isoindolinon-base yellow organic pigment, isoindolin-base yellow organic
pigment, quinophthalone-base yellow organic pigment, ventuimidazolon-base yellow
organic pigment, metal complex azo-base yelloworganic pigment, and condensed azo-
base yellow organic pigment. Commercial available pigments include Irugajin Yellow L-
2040 (manufactured by BASF, isoindolinon-base), Paliotol Yellow L-2140
(manufactured by BASF, isoindolin-base), Paliotol Yellow K-0961HD (manufactured by
BASF, quinophthalone-basel, and Phosta Pamu Yellow H-3G (manufactured by Clariant
Corp, entuimidazolon-base), and so forth.

The yellow inorganic pigments include bismuth vanadate, iron hydroxide, and so
forth. Further, an organic solvent solution of an organic vanadium compound as a

precursor of bismuth vanadate, and an organic bismuth compound may be mixed with
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silicone resin obtained by sol-gel reaction, subsequently, a resultant product may be
applied to a glass bulb to be baked at a high temperature in a range of 300 to 500°C,
and a yellow transparent film may be provided. More specifically, use can be made of 2-
ethyl hexanoic acid solution of vanadium (lll) acetylacetonate, and 2-ethyl bismuth
hexanoate, dissolved in alcohol, such as ethanol, and so forth, being mixed with an
alcohol solution of the silicone resin obtained by sol-gel reaction. Furthermore, use can
be made of a yellow film obtained by alternately subjecting titanium oxide and silicon

oxide to vacuum deposition relative to the glass bulb.

Embodiment 1

A first embodiment of the invention is described with reference to Fig. 5.

In Fig. 5, a light source support 6 has a copper core 7 mm in outside diameter,
and 70 mm in length. For the copper core, use is made of 99. 6% purity copper (refer to
Fig. 9). An aluminum thin sheet fixed to the back side of a semiconductor substrate with
a light emitting diode (an LED) mounted thereon is bonded to the surface of the light
source support 6 with the use of a heat-conductive adhesive (SK60ON, produced by

Diemat Inc.).

Embodiment 2

A second embodiment of the invention is described with reference to Fig. 7.

In Fig. 7, an aluminum thin sheet fixed to the back side of a semiconductor
substrate with a light emitting diode (LED) mounted thereon is bonded to the surface of

the light source support 6 by welding using ultrasonic vibration.

Embodiment 3

A third embodiment of the invention is described with reference to Fig. 6.

In Fig. 6, an aluminum thin sheet fixed to the back side of a semiconductor
substrate with a light emitting diode (LED) mounted thereon is bonded to the surface of
the light source support 6 by welding using ultrasonic vibration. Further, a fan to be
driven by a waterproof motor is installed inside the hollow part, as shown in Fig. 7.

Brightness at the time when the fan was rotated was found the same as that in the
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bri ght ness

second embodiment, and brightness at the time when the fan was stopped was found

as follows.

Table 1 shows the characteristics of a vehicle head lamp using the LED,

according to the invention.

Table 1

Emb.1

Emb.2

Emb.3

Comp. 1

Comp. 2

Cu-Al
structure

available

available

available

none

none

substrate
fixing

adhesive

ultrasonic

welding

ultrasonic

welding

ultrasonic

welding

adhesive

fan
driving

available

available

stopped

available

none

brightness

(lighting)
_Iumen

1, 500

1, 500

1, 500

1, 500

1, 500

brightness
(30 min
after
lighting)
lumen

1, 330

1,420

1, 400

1, 280

1, 200

brightness
(60 min
after
lighting)
lumen

1, 310

1, 400

1, 380

1, 230

950

brightness
(120 min
after

lighting)

1, 300

1, 400

1, 380

1, 200

920




1,300 1,400 1,380 1,200 920 (120 mn after lighting) |unen

13

Remarks:
By “none” in Cu-Al structure in Table 1, is meant a configuration where all the copper

part of the light source support is replaced with aluminum.

Embodiment 4
(Example of Manufacturing Yellow Lamp)

A liquid was obtained by dissolving 4. 0 g of 2-ethyl hexanoic acid solution (Bi:
25%) of 1. 3 g of vanadium (lll) acetylacetonate (98%), as the precursor of bismuth
vanadate, and 2-ethyl bismuth hexanoate (lll), into 40 g of ethanol, to be mixed with 0.
65 g of alcohol solution (non-volatile matter 20%) of silicone resin obtained by sol-gel
reaction, and the liquid was spray-applied to a glass bulb (in the shape of a cylinder 15
mm in outside diameter, 45 mm in length) to about 1 um in film thickness to be dried at
room temperature for 10 min before baking at 450°C for 30 min, whereupon a
transparent glass bulb colored in lemon yellow was obtained. This bulb was placed on
the external side of the illuminating lamp using the LED, and upon lighting after wire

connection, the bulb produced a yellow color.

Embodiment 5
(Vehicle Head Lamp, using an LED)

For individual vehicle head lamps, a predetermined standard applies, and a
vehicle head lamp, using the light emitting diode (the LED), can be manufactured
according to the same standard as applied to a current type halogen lamp, and high
density discharge lamp, respectively. Since the LED can produce colors other than the
yellow color, the vehicle head lamp, using the LED, does not particularly require the

glass bulb.

Table 2 shows JIS.
Table 2

H4 12V Lo 31.25
H4 12V a Hi 24.55
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Numerical value in Table 2 indicates a length (mm) from a reference face of the

mouth piece to the center of an LED luminous element.

Industrial Applicability

The illuminating lamp and the vehicle head lamp, using the LED, respectively,

according to the invention, are suited for illumination in all the industrial fields, and have,

therefore, high industrial applicability because of a wide range of application.
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the aluminum sheet fixed to the semiconductor substrate with the light emitting diode
mounted thereon is directly fixed to the heat conduction bar made of copper by

ultrasonic welding.

3. The illuminating lamp using the light emitting diode according to claim 1 or 2,
wherein the long heat conduction bar made of copper, as the lower structure of the light
source support, is inserted into the aluminum heat-release mount, the central part
thereof being hollow, through a mouth piece, to be secured at the position where the tip
of the heat conduction bar made of copper reaches the point deep inside the hollow part
of the aluminum heat-release mount, and molten aluminum is poured into space of the
hollow part, on a side thereof, adjacent to the mouth piece, thereby securing a part of

the heat conduction bar, on a side thereof, adjacent to the mouth piece.
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peri phery thereof, the hollow part beifng formed in the shape of a columm or
a prism 5. The illumnating lanp using the light emtting di ode according
to any gf cl ghaHiukihstiny Ia%]&ngina d hgﬂqtfa?h.ltmg h8ké aetzoﬁdh@ foea C}réﬁélﬁﬁ%ﬂ fpunt
is formed in the shape of the columh or the prism and a radiation

driven By whesainea piadisttionog@ovisop aotaditipn ﬁm igepraisiedopn olfepsirface ef the
vehicl e a e
nccor o ARTTHuar P Iy Bty HEURE HuNChLRER U5 it GO b8 SFURES,

center hazadisrefdasa mogihlt tlwuenntwlq:tampmletedl‘tﬁelrcg Epldmm,dscpmmaded)pmhdhé radiation
extendigg in the front totgack dir |on

o 411 nl angae Colsr ARIgnSS BeraaghiredUPBPArLD A ey taine shape PhastB

lover faeg ek |ight source support, in relation to the optical axis, and
areflecting mrror is provided on the optical axis such that |ight
emanated fromthe |ight source is substantially projected through the

I > dj [ | I
ProScssin ¢ 808 AT 50808 1EBESPRIE Mo heroo byt o,
em tting dj aterdiashe hloumvrp:ats of thex haat-rkleas@Omboniois fioomed in 8he Ahaadmaﬁltlee head

I h I di od
ci ar m 60RO g e &1t AR o D Rl PEIeTBICH HebtBf Brtodgen iK% 2

referengR K@l part.t he mouth piece is any length selected fromthe group
consi sting of 25 mm 24. 55 mm 31. 625 mm 27. 375 mm 27. 25 rum 27.4
mm 26. 85 nm 27. 5 mm 27. 05 mm 31.5 nMm 18 mn, 31.25 mm and 27. 1 mm

17 9, Thg ill i.n Si [ t g Il ow
{1 anspagent 41 40ty fead TBelé Ui, I, i @hafi ' irB2uEd; font WG folld
accor di agedrdingrty aoly of lckimms 1l tbdb, 8vheaeid a vehi cl e head | anp using the
iIIum'natingIan‘g,. : : :
a projection lens and the center axis of a light source support are disposed on an
optical axis extending in the front to back direction of a vehicle,
a light emitting diode serving as a light source is fixed to an upper face or a lower
face of a light source support, in relation to the optical axis, and a reflecting mirror is
provided on the optical axis such that light emanated from the light source is

substantially projected through the projection lens in the direction of the optical axis.

7. The illuminating lamp using the light emitting diode according to claim 6, wherein

the light emitting diode has a luminous flux at 1, 300 Im or more.

8. A vehicle head lamp using the illuminating lamp using light emitting diode
according to claim 6 or 7, wherein a distance from the center of the light source to a
reference face of the mouth piece is any length selected from the group consisting of
31.25 mm, 24. 55 mm, 31. 625 mm, 27. 375 mm, 27. 25 mm, 27. 4 mm, 26. 85 mm, 27.
5 mm, 27. 05 mm, 31. 5 mm,18 mm, 31. 25 mm, and 27. 1 mm.
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9. The illuminating lamp using the light emitting diode, wherein a yellow transparent
glass bulb is fixed to the outside of the illuminating lamp, according to any of claims 1 to

8, and a vehicle head lamp using the illuminating lamp.



