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PRQIECTOR DI SPLAY COVPE&SI NG LI GHT SOURCE UNI TS BACK ND OF THE

I NVENTION ~ 1. Field the Invention The present i n{ghtion concerns a
proj ection type display apparatus that conprises |ight source units
conprising cooling means and light emtting units that include Iight
emtting |layers conprising organic EL (el ectrolum nescence) el enents,
wherein the | iRRUIEIMAR el SRINY tAOMHRIGTING: MIAHTh G AURAES UNSETSyui ded to
liquid crystal panels, and the imges displayed on the Iiquid crystat

panel s are enl arged and BROKGROUND [DF THERMINVH X . Th

i nvention al so concerns cooling control technology for COQWNME@@HQWMMmht
emtting urpisld hat el Dywénidn emtting |ayers nadeiup o ’
(el ectrol umi nescence) elenents and that are used in various fi'®fd%. Mre
parti cpia@rpyesdite piwsetion nyeidéns pergro fect tom tyEhtd sprLe . appar at us
formed by adding tenperature detection means or elapsed time neasuring
means 4ghd#Hthis SORE € ecotih £ Bs €HMPIGIst Nburtdghin £ tddoigr IS Sl Bl | ng
means, and to a nethod and apparatus for controlling a |ight source

appar aidtsnd hedd TGt cdeithEng oot ity tRansidyldde 1efperaditeidet ection
nmeans or elapsed tine nmeasuring neans in the light source apparatus. 2.
Descr i pdy&Fs ddomprei Rent@egdiiic |EL rf@ﬁéﬁtﬁ’@ﬁirﬁiné’%ééhé@ﬁ Slademgs advances
being made in sem conductor technology, various electronic display devices
ot her $iawe GRTLKk SPlgtys &ferbed nﬂrcsi@vah@ppp%ramlobrﬁmm@b i Des meg ket abl e

products. One of these which is drawi ng nmuc
guided to liquid crystal panels, and the images displayed on

the liquid crystal panels are enlarged and projected by a lens
or lenses.
The present invention also concerns cooling control technology
for cooling the light emitting units that employ light
emitting layers made up of o:ganic EL (electroluminescence)
elements and that are used in various fiélds. More
particularly, the present invention pertains to a light source
, :

_apparatué formed by adding temperature detection means or
elapsed time measuring means to light source units comprising
light emitting uﬁits and éooling_means, and to a method and
apparatus for controlling a light source apparatus.that
controls the cooling means by the temperature detection means
or elapsed time measuring means in the light source apparatus.
2. Dﬁ§QLipLiQn_Qf_Lhﬁ_Rﬁlatéd_Axt.

In recent years, with the'amaaing advances being made in
semiconductor technology, various electronic display devices
other than CRT displays are being developed and turned into

marketable products. One of these which is drawing much
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attention is the projeghi on display apparatus, a technglogy that is
advant ageous in terns | ower power consunption and ghter weight. One
type of such a projection display apparatus that is known is the liquid
crystal projector wherewith inmages on a liquid crystal panel are enlarged
and projected by a projection lens onto a reflective or transm ssive

screen gaf@nithvh disS pindy @ffo Mg X ATRIPA a9f appairatud,qW & eihnshdlgyPdr oj ect or
is diagranmed in-Fig. 31. . The liquid crystal projector diagrarmed in Fig.

31 COMHa%es s adviafitaERHCa i 3Wmdnicle 1@y PolR rd Cldipitiod aeldri cal

di scharge | anps such as netal halide | anps, or halogen |anps,- are used in
the |ighiynseyr GRil@m unit 202. The light emtted fromthis |ight source
| anp unit” 202 is guided via a mrror 203 to dichroic mrrors 204 and 205,

wher ebyid + I idﬁdﬁ | K i . bliue,light. O
t he th¥g§;tggfiﬁﬁiéﬁ%§ﬂ§hts iﬁ?@qﬁﬁi?Ekgﬁ%yﬁg$géé%§§232%§té%,%Wﬁﬁ%ed

| i ght S : 0 T, . t dirspl ayi i qui rystal
panel IEZ%Q%%t%hleiylg(;irﬂg‘)eﬁn(Blcrlyghtggll gqlrogﬁzggiorrggﬁe;&sl&c%sgr e ne%g ins%l e]fg"lqﬁlgdl i.qui-d

crystalRaneh phheiandd RhbliRd Lo gg%g'e%edeB p‘infé)g;é‘gtg_%s 129¢ and 208

'to a blu I splrayi ng 1'iqur ryst nel 211. The i I Splayed on the

by el & riSiale Al RN kol SR tepEad LT el e
212, Bhe SUmRied I Wifcr S RHIEL 6 +R P EURYI T 11679 12k AR 2
in Fig. 31. '
‘'The liquid crystal projector diagrammed in Fig. 31 comprises a
- light source lamp unit 202 inside a cabinet;- Electrical-
discharge lamps such as metal halide lamps, or halogen lamps, -
are used in the light source lamp unit 202. The light emitted
from this light source lamp unit 202 is guided via a mirroﬁ
203 to dichroic mirrors 204 and 205, whereby it is separated
into red light, green light, and blue light. Of the three
color cbmponents into which the light.is separated, the red
light passes by wéy of a mirror 206 to a red displaying liquid
crystal panel 209, the green light is led directly to a green
displaying liquid crystal panel 210, and the blué light is led
by way of mirrors 207 and 208 to a blue diéplaying liqﬁid
crystal panel 211.
The images displayed on the three liquid crystal panels 209
througﬁ_le, respectively, are illuminated'by their respective

colors, and this light is combined by a dichroic prism 212.

The combined light is enlarged by a projection lens 213 and



projected, in enlargedgiorm on a reflecting screen ( shown), for
exanple. Wth a quuidibrystal projector in which a | t source lanp wunit
202 such as this is used, however, the light emtted from the nmetal halide
| anp or hal ogen | anp nust be radiated. with good parallelismonto the
liquid crystal panel. For this purpose, as diagrammed in Fig. 31, it is

necessgryjbetRHQVii@e enllBegelgibragubacal @28P168tEind08ceth @anbefl ector 202A
having a rather. large aperture. This constitutes a serious problemin

that itnoRkes itbrdiekhinpukt to neet t he demand for lighter ‘weights and
smal l er sizes in the overall projector. As is depicted in Fig. 31,

nor eoVRE thi b &iqﬂ&ﬁf%&?QE%ltP%bjEBQor|@prh@chhg hagh& §8UL-ee hgmpool ed.
The | arger the capacity | anp, in fact, the higher nust the cooling

capabi l|ht¥ .05 thencael khgsf a8 hged| Nnbhieveaserqt ngﬁtcahhggehrEPBﬁ liquid
crystal projector, noreover, in whi'ch three separate liquid crystal panels

are pEHé'ﬂ%@aﬁohaﬁ eergg QB%GBaléaénbhHﬂ CALOESpea$adeacbhbgdchn the

foregoing, a light divi optlca systen1|s necessary to take the |ight

emtte ogﬁongB§l§Hﬁgheoh@@pthbgﬂﬁgﬁ93rE?Kgﬂgl dhykde '%oknkg%ghe col ors on

the three Iiquid crystal panels his makes 1t even nore ditficult to

achi ev uEPSsgesh%eQé|§QQHﬁE Oen'@lgg ght aedlélaeceé55;§8ko ??BQHﬁeOf the

rel ate IS now cusse I'n récent 'years, I1n an effort to break out of

this dth@”ﬁﬁgpgggqu%% 9 rgﬁ@hczﬁg kieReqt e?ieE@Sr'b@Bh ﬂHb&Bg”Q uni t

has been pr This r flects act t at many reports hav
rather large aperture. This constitutes a serious problem in

that it makes it difficult to meet the demand for lighter
weights and smaller sizes in the overall érojector.

As is depicted in Fig. 31, moreover, it is preferable that the
lamp in the light source be cooled. The larger the capadity
of the lamp, in fact, the higher must the cooling capability
of the cooling fan be. |

In the case of a so-called trlple liquid crystal projector,
moreover, in Wthh three separate llquld crystal panels are
provided for the red, green, and blue colors, as described in
the foregoing, .a light dividing_optical'system is-necessary to
take the light emitted.from the single-lamp light source and
divide it into the colors on the three liquid crystal panels.
This makes it even more difficult to achieve thé desired
reduction in weight and size.

A first example of the felated,art is now discussed.

In recent years, in an effort to break out of this dilemma, -
the use of organic EL elements as the light emitting unit has

been proposed. This reflects the fact that many reports have



been nmade of |ight of ggh brightness being emtted by el ement s using
an organic thin filmf the light emtting [ayer. ‘e light emtting
units are thin planar light sources in which are fornmed an electric-field
|l ight-em ssion (electrolum nescence = EL) | ayer consisting of an organic
thin film Conpared to inorganic EL el enents, organic EL el enents can

oper at Beah mawevelft agghane fpheyhderhgbinbssgbenagsemIbued bheygrare believed
to be well suited for use in enlarging- projection type projection. display

appar akusfsntandsingh anf 83ganch ichibeiragmf eeusedeoniyhe phaetingl
i npl enentation of such devices. An exanple of a triple liquid Crystal

proj ectgieirn Wﬁh@@esQQ@htoéﬂéﬂthgLuﬁheﬁeﬁké ahenupednas thgnti ght source
unit is "diagrammed in'Fig. 32 an In the Iiquid crystal projector

deplctgeukee%hgﬁew%&@w Age rbirfGBlE sAUEtecURibSr2244 zaghtaaﬁlsgzén in which
are used organic EL elenents that emt red, green, bl ue i ght

reSpeCgbygeroqhﬁlaggb%hg@ed EL59§B9€E'E%hﬁ1s9§ﬁgngfaaﬁ b?gﬁh?éetﬁiﬁx'”‘ty
to thr l'iquid crystal panels 221; 222, and whi ch di'splay red,

green, ¢£;3pd blygy QQEQr%o 15%%5%%1c'§LaeQbﬁQthC BrhaHycapd éiémbﬁté
projection | ens. "An exanpl e of this type of projection display apparatus

'S d'SEB?SS ek%t%ab@ QB%”vB%E%@E %HB'bE%Q&@@ h&EHkB§h5h§ﬁés%192@ﬁuE1976]

(gazette ven with such a'tri'ple I'iquid crystal projector such as this,

howevegp el a@@'%@lﬁ 92 ¢ oEheelafBnts iaeq ¥§§du§§ tReehhghlingource unit,
the organic EL el enents produce heat when they are driven,” and thus

requ'rﬁrgggEkﬁgn Qype projection display apparatuses, and much
research is being focused on the practical implementation of
such devices.
An example of a triple liquid crystal projector in which such
organic EL elements are used as the light source unit is
diagrammed in Fig. 32 and 33. In the liquid crystal projector
depicted in these drawings, light source units 224, 225, and
226, in which are used organic EL elements that emit red,
green, and blue light, respectively, are positioned,
respectively, behind and ih close proximity to three.liquid
crystal panels 221, 222, and 223, which display red, green,
and blue.colors. Item 227 is a dichroic prism, and 228 is a
projection lens. An example of this type of projection
display apparétus is disclosed in laid-open patent application
(Tokkai) S51-119243 [1976] (gazette).
Even with such a triple liquid crystal projector such as this,
however, in which organic EL elements are used as the light
source unit, the organic EL elements produce heat Qhen they

are driven, and thus require cooling.

Y



A second exanple of t related art is now di scussed. gOne possi bl e neans
of forcibly cooling s organic EL elenents as thes s to enpl oy

el ectrical cooling elenments that utilize the Peltier effect. Neverthel €ss,
inthe liquid crystal projector of the first exanple of the related art
depi ctedseapid gexBfp hado 83taadre besst idwed sbovey digtwssed! i ght emitting
unit in which organic EL elenents are used is enployed, thus making it
possi bbee tpos sl eveesnsl b £rfereidslyantbdlgid esuakeigihdanid WL somre unr esol ved
probl ens remai n, as noted bel ow. These problens present obstacles which
preverglémerstd exdnohegy is ot benplpprelddtoaidal doql ementbsinedtns t he fir st
pl ace, even though these are called organic EL elenents, they produce heat
when thieyt aieidizoetheapdlt hés effessi on of heat causes the light emitting
performance to gradually deteriorate, shortening the useful life of the

el emenfieveftiié¢ hesaprén thet heqhi@hireni s5i o pertor mncehof f ardt ghtt  source
unit in which organic EL elenents are used has fallen bel ow allowable

li Mt sexdhigTe 0be ¥BE| delhkedt arbedeplecdd ineplacesdyd the dnght source
unit. In a color-displaying triple liquid crystal projector, in

parti cabadribé@hibSed] C& pUahsS Bighiréawieietnd aineacihn aihide éhgeeid i quid
crystal panels, so the nunber thereof is high. A deterioration in the

per f or pRNEELeRénOHCape (1¥OJd0ist bEploghd, sOriSanawing despsoysblé hes col or
bal ance of the displays on the screen', so the effects thereof are great.
I n suchcEasees, sha1yedl 8ipésSand 1lighter weights, but some unresolved
probléﬁs remain, as noted below. These problems present
obstacles which prevent this technology from being practically'.
implemented.
In the first place, even though these are called organic EL
elements, they produce heat when they are driven, and this
emission of heat causes the light emitting performance to
gradually deteriorate, shortening the useful life of the
elements.
Furthermore, if the light emission performance of a light
‘source unit in which organic EL elements are used has fallen
below allowable limits, then one would like to be able to
replace only the light source unit. 1In a coior—displaying
triple liquid crystal projector,.in particular, light source
units are proVided for each of the three liquid crystal
panels, so the number thereof is high. A deterioration in the
performance of one or two of the light source units destroys

the color balance of the displays on the screen, so the

effects thereof are great. 1In such cases, it would be

N



econom cal to be able g sinply replace only those liglt source units

whi ch have reached .th imt of their useful |ife. PRg@¥iously, however, no
structure has been proposed for such Iight source units which would nake

t hem i ndependent and easily replaceable. This has obliged repair personnel

to go SGAMCH el B Al @ o7 THRMG PIOLACS ightY sdiasee Lirfhts on  boards

on which they are nounted. Wien nmaki ng such replacenments, it is very
i mpor tYMIrIRtUDHEy Which kave xerchgdcihe damidormfeciheir wigefulhe | ght
source unit after replacenment, but also to insure that it has been
rest orkdfe o tReepr@sely betbwgneralnposinyaiire fhashedeay immradash mr
position of the replaced light source unit is off, the way in which |ight
st ri kesuchel ighjui sbergstw ipandt sch wduldanae erheain indegdrdante and t he
screen may be partially darkened, and the display performance may be
degr adexks iAnatérradepole ant Tlaspduis tab ioyed degpadherpemdonmek epl apenents i s
rightly judgi ng when exactly to nmake the replacenent. If such repl acenent
i s nmadeo | Eie, gieaght nessl eyt behamegiuoedutandighti esmerscerayn haveort 0 put up
with pictures that exhibit distorted col or bal ance. Conversely, if the
repl acsseerds ien winadeh tOtepaate médratedu | | adversely affect econony.. In
other words, it is inportant to judge when the right tinme to make the
repl acememntmalsindr evclousdyl adenevies, o ef fweety vienwayt drot nemeshylyt hi s had
been proposed. Furthernore, the light emtted from planar |ight source
units to ninducd theael ectlicd nemmsear Boruserkh sthotl ngtessarrdey umpiar al | el
and when it strikes a liquid crystal panel it 6

after replacement, but also to insure that it has been

restored to the prescribed optical position. If the

orientation or position of the replaced light source unit is

off, the way in which light strikes the liquid crystal panels

will be altered, the picture on the screen may be partially

darkened, and the display performance may be degraded.

Another important aspect to consider when making replacements

is rightly judging when exactly to make the replacement. If

- such replacement is made late, brightness may be reduced, and

viewers'may have to put up with pictures that exhibit

distorted color balance. Conversely, if the replacement is

made too early, that will adversely affect economy. ' In other

words, it is important to judge when the right time to make

the replacement is. Previously, however, no effective way to

remedy this had been proposed.

Furthermore, the light emitted from planar light source units

in which organic EL elements are used is not necessarily

parallel, and when it strikes a quuid crystal panel it




exhibits the property wi dely spreadi ng out. For thi reason, the |ight
emtted fromthe |ight\@ource units contains mnuch wa d light that does
not contribute to the display of the inmage on the liquid crystal panels,
by which neasure the brightness of _the displayed Qlcture det eri or at es.

Mor eovBXDibatsothe 96°P§Fg¥ PﬁewaﬂEbYa§P5P?6HPEe§§ to EBApERddte for this
wasted |ight result in recklessly raising_the Iight em ssion output of the
or gani ESEECB) effBAt 3190k ER1LEREsTFEMatPPcildglt EQBFES RNWAFCRORRa1ABat
gener ated degrades the |ight em ssion performance and | eads to even nore
sever eMYfABr vaftRg ofighisetDRt Apeps. nph £ephsibptenkanthrgdikplayf PEi ency
with which light is emtted fromthis |ight source unit, transparent glass
platesthsla@éﬁeoﬁntﬁéee#ﬂ§§#6nc§yﬁéaéfP@ﬁéléngéﬁlUhﬂﬁhnmﬁﬁsﬁrenakﬁng up
the organic EL elenents play an inportant role. Conventionally, however,

t hese pragbsngesseciedheofligpdinrpHepittnnei AehRréRTBOER -f r ¥areamarback
surfaces are parallel. Wth the first exanple of the related art discussed
above,efforhastbeéﬁiﬁéryh@iﬂﬁEQ&BV byigbknese &oprawpeoahtpr pecthaon

di spl ay apparatus due to the many problens cited. Wth the second exanpl e
of thewnekatedight, resndsvén, rehéheskilyhradsingi hheunilgbtcempssibng or gani c
EL elenents, .and cooling neans,. are enployed, and el ectroni ¢ cooling

el enenvstpateodséliet orgeolict B elgmrntskLwbiehenesdsi tooreviiegbns driving
- the cooling elenments sinultaneously with lighting the organic EL el enents,
t he t eppedet inewbfichh&her anitc gEherskendedegradels theelbghtr emibeyoare

cool ed, whereupon the 7

performance and leads to even more severe shortening of useful
life.

In terms of enhancing the efficiency with which light is
emitted from this light source unit, transparent glass plates
placed dn the emission side of the organic thin films ﬁaking
up the organic EL elements play an important role.
Conventionally, however, these plates have been of a simple
form in which both front and back surfaces are parallel.

With the first example of the related art.discussed-above, it
has béen very difficult to achieve a practical projection |
display apparatus due to the many problems cited.

With the second example of the related art, moreover, when
light emitting units comprising organic EL elements, and
cooling means, are employed, and electronic cooling elements
are used to cool the organic EL elements, if one begins
driving the cooling elemeﬁts simultaneously with lighting the
organic EL elements, the temperature of the organic EL

elements will rise before they are cooled, whereupon the



organic EL elenents wil be thermally degraded, which gconstitutes a -
probl em Wen the cool\@lg el enents are activated fi rs‘ and the organic EL
- elenents are |lighted subsequently, the organic EL elenments are cool ed
before they em_t light, causing dewto form This also constitutes a

pr obl eRF IPBACHELMSLEMEREN Wild B&e LR LY GROTEGG ce WRAFAr at us is

di scontinued, if the tim.ng between extinguishing the organic EL el enents
and st 6FpiSHd HURESc GolPTRY EMeent s is i nproper, either the organic EL

el enments will suffer thermal degradation or dew w Il be forned. This
const i PiEds thet codingr SFeaend® ATk ACtdakgdof 185itec NG tige OFLERERt
invention is to provide a projection display apparatus in which are
enpl oy && [ElgRentso drce ligihted: Spsiesingg tddol ithG REIR18n&La elliegisntémi tti ng
unit conprising organic EL elenents, which is light in weight, is snmall in
size, ax¢ cavlsd pefemecdihey iemilteddhéd. CaNE 8o diemi toolfjogat. offhtlke
present invention is to nake it possible to prevent degradation in |ight
e ssi @d speclostaied esc auPa®bdemheat generation in the organic EL el enents,
thereby meking it possible to increase useful life, stabilize brightness,
and se@urdhegomen biheghtthes siscomtfi g Ly ghtAseuree speeirkitasobsect of the
present invention is to establish independent light emtting units

conpr i silsgontganies ,ELL feltdrvee rtigiingubletmesn exdyingarlsddsig hige orgpnaced so
that their electrical connection and optical positioning are secured, and
so t haELt led emgpitsc @nshis tORNIaG dhe sooddder &d emamts dfsf ilapaereand

mai nt enance and inspection are made easier. 8

either the organic EL elements will suffer thermal degradatidn
or dew will be formed. This constitutes yet another problem.
A first major object of the present invention is to provide é
projection display apparatus in which are employed light_
source units comprising cooling means and a light emittipg
unit comprising organic'EL elements, which is light in weight,
is small in size, and can be practically implemented.-

'One specific object of the present iﬁveﬁtion is to make it
possible to prevent degradation in light emission performance
caused by heat generation in the organic EL elements, thereby
making it possible to incrgase useful life, stabilize
brightness, and secure maximum brightness continually;
Another specific object of the present invention is to
establish independent light emitting units coﬁprising organic
EL elements, such that they can easily be replaced so that
their electrical connectién and optical positioning are
secured, and so that the replacement operation is rendered

more efficient and maintenance and inspection are made easier.



Anot her specific objecjaof the present invention is tgamake it possible to
easily judge when repl\@enents shoul d be made, thus ing it possible to
insure high picture display quality, and rendering maintenance and
i nspection easier. _Another specific object of the present invention is to
enhancRNOERRT eFPRELERE YOl BRE WAT cBRE i RIFfES @Rt i KRECRRECTR | 3%ii 'O CRgke alt
panel s. Another specific object of the present invention is to enhance the
ef fi ci BPEFLIM Ehtaheehily ghtdge eheR tERPI3ermenes | speld sharmadeanit by the
organic EL elenents, by inproving the transparent substrates on which the
| i ght Sas cBakihngsitirpOSabbhecEe MNSRED N FR) BiCoBfecdisplane present
invention is to provide a |ight source apparatus wherewith it is possible
to pregeatitpot AndhEERALT dogradirioranee tded ol pyepeet Epn et@de s and the
formation of dew, together with a nmethod and an apparatus for contrall.ing
t he | iyhotkeur speappar aphiecSUMARYE GFrasEn T NVERENOM R nisr terenlmanedhi eve
the first object cited above, the projection display apparatus according
to thetheesfhiciengenvibh wbbphi seght tsnshessihe liquid crystal panel s
that display imges; light source units that are positioned on the back
si de opandestiquid crystal panels and that conprise light emtting units
provided with organic EL elenents as light emtting |layers and cooling
means pnovhdedspecihéc| oghectenftthagorresent f onventiani hg beaenhypemes at ed by
the light emtting units; and a projection lens positioned in front of 9
the efficiency with which light is emitted from the light

source unit by the organic EL elements, by improving the
transparent substrates on which the light source units are
mounted.

A second major object of the present invention is to provide a

light source apparatus wherewith it 1s possible to prevent
both thermal degradation in the organic EL elements and the
formation of dew, together with a.method and an apparatus for
~controlling the light source apparatus.
SUMMARY QF THE INVENTTION
In order to achieve the first object cited above, the
projection display apparatus accbrding to the present
invention comprises: transmissive liquid crystal panels that
display images; light source units that are positioned on the
back side of the liquid crystal panels and that comprise light
emitting units provided with organic EL elements as light
emitting layers and cooliﬁg means provided in the light
emitting units for radiating heat generated by the light

emitting units; and a projection lens positioned in front of



the liquid crystal pangds for enlarging i mages displaygd on the liquid
crystal panels and, prwcti ng themonto a screen. Foixarrpl e, the cooling
means exhibit a structure wherein there are electronic cooling neans
utilizing the Peltier effect_positioned at the back of reflecting

el ect roe 1ageid CEB%F??OH%Heéﬁ fpe PRERCDFPY NEMRIhtIETRIATRY Uhits, and
thermal conductors that conduct generated heat are interposed betmeen t he
refl eckhfigl t0eddr pHESFayePanghy 2he PFYleceiqtibgm PobRra. sEeeeRxanyl e,
nor eover, the cooling neans conprise cooling bodies provided with
heat-r%ﬂ?a@¥ﬁ@P¥?nstgﬁaﬁoébhﬂﬁc@e%hﬂ exbih bt o2 t Heryeheratwered? , provi ded
at the back of reflective electrode |ayers positioned at the back of the

| i ght ehereiage ehgeksoni@adceebinggneadstihibszimattkeaPebtiexhe portions
of light emtting filmstructures that include the reflecting electrode
| ayer seffpetthos it horgdadt the backiaf sebberhies chedtrodecbayery bodi es.
Al so, the surface areas of the heat-radiating fins of the cooling bodies
are fopﬂeﬁté@n@@a@tthbecbﬁ@broﬁoth¢0h§9b¢ emettinghenehsitamg units are

| arger than the end portions. For exanple, noreover, the organic EL

el enentsennal etenénttors hthaependuet wienerateht heForaexampt erpomedover,
the liquid crystal panels conprise three liquid crystal panels that

separ abetyeen sphayrefihgeting etedtrofpoheyess reebheohpohnenesitiinyg bl ue
conponents, the organic EL elenments conprising three organic EL el enents
that Laparately generate red, green, and blue light, exhibiting a 10

For example, moreover, the cooling means comprise cooling
bodies provided with heat-radiating fins that conduct and
radiate the generated heat, provided at the back of reflective
electrode layers positioned at the back of the light emitting
layers, and sealing substrates that seal off the pqrtions of
light emitting film structures that include the reflecting
electrode layers, and that integrate the sealing substrates
and the cooling bodies.

Also, the surface areas of the heat-radiating fins of the_
cooling bodies are formed so that the center portions of the
light emitfing units are larger than the end portions;

For exampie, moreover, the organic EL elements are elements
that generate white light.

For example, moreover, the liquid Crystdl panels comprise
three liquid crystal panels that separately display images in
red components, dreen coméonents, and blue components, the
organic EL elements comprising three organic EL elements that

separately generate red, green, and blue light, exhibiting a

THIS SHEET HAS BEEN 10
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structure wherein a dhiﬁroic prismis interposed int optical path
between the three liq crystal panels and the proj ion lens. In order
to achieve the first object and the specific objects noted above, the
projection display apparatus to which the present invention pertains
conpri sésuctpapshneseta B daclrogeyprasmpafelBternesadspnrayhemages; i ght
emtting units positioned in back of the liquid crystal panels and

provi degtigRihphetghbeswieeni hhel ahees soapidsFrrygsopryapheeks ehdnthes; and
attachnent neans for attaching the light emtting units, such that they
can beptpgeryiant dehed and detached, to at |east the portion of a base on
which is nounted the liquid crystal panels and the light emtting units.
For exanpbedempteowrehievige thieglitreti objagtuandstbenppesefhasebjecthat nount
both el ectrode | ayers that sandwich the light emtting | ayers and

t er m nabsetihabosee ¢hecpriogakcktyooodneplad apparhtusl ot whdehl apgers, while
the attachnent neans are equi pped both with connectors that plug term nal
uni ts pmkeeenthénbaséipar peatnsinsuchmphasesheyreanambesfiveelygplidgged and
unpl ugged, the term nal units having nounted in themthe termnals of the
boar dscrgedaw phnglisdéhathdtisgliage imhgebpaldghti emtiheidgr eatiken of
connector plug-in, when the termnal units of the boards are inserted into
t he copnedtiapaedFdan exakpbd, tiver @dgeid trghtatoproelenahd arevpdedi ded

whi ch conprise cooling neans for radiating heat generated by the 1ight
em ttingthajéyht endtlitight leyetrsi ngmprissngontganingELhelehieght; eandti ng
| ayers.

attachment means for attaching the light emitting units, such
that they can be freely attached and detached, to at least the
portion of a base on which is mounted the liquid crystal

panels and the light emitting units.

For example, moreover, the light emitting units comprise bases
that mount both electrode layers that sandwich the light
emitting layers and terminals that are electrically connected
to the electrode layers, while the attachment means are
equipped both with connectors that plug terminél units into
the base portions, such that they can be freely plugged.and-
unplugged, the terminal units having mounted in them the
terminals of the boards, and with guides that guide the boards
in the direction of connector plug-in, when the terminal units
of the boards are inserted into the connectors.

For example, moreover, light source units are provided which
comprise cooling means fof radiating heat generated by the
light emitting layers, and light emitting units containing the

light emitting layers.
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11 For exanple, noreovgk, the cooling neans conprise at- radiating fins
that are provided on t back side of the reflectivea ectrode | ayers
positioned at the back of the Ilight emtting |ayers, which conduct and
radi ate the generated heat. Furthernore, in order to achieve the first

obj ect Faot edampbdee, Morgeverej &0€i 6ACAIL5P| BPABPpaPBRPLESEohRALCch the present
i nvention pertains conprises transmssive liquid crystal panels that

di spl ayadiagésg 4ads| thht emet prayidedt on tpesbarkneddsat ofhghback of the
liquid crystal panels, in which I|ight emtting |ayer structures having

| i ght eeifflechgvieagdestrodee layest ppganionEd atetbat bagkeofr thieded on
transparent substrates, wherein neans for raising the |light-em ssion

ef fi ci énghtaeaitoimgd layeegr, aWwhycbncobhdukitghndemattintg ther fevesavkdt he
transparent substrates of the light emtting units. For exanple, noreover,
t he meaeatf.or raising the light- em ssion efficiency are mcrolens arrays
formed two- dinensionally on the light-em ssion surfaces. For exanpl e,

nmor eov @urtheemoeans ihoordeirsitng ache evieghhe énirssi objefti coeerdy abpee,

m croprismarrays formed two- dinensionally on the |ight-em ssion surfaces.
I n ordehet prageceient dd spilayt appjaeatuandot Weispethkl prekeatts noted
earlier, the projection display apparatus to which the present invention
pert ai iavearpbns peritiaghts ewmpiriisgsunrbasmpssivieoneduat thrgshadk of |iquid
crystal panels and having light emtting filmstructures, the |ight

em tti pgnkedgethaaf display images, and light emitting units,

positioned at the back of the liquid cryétal panels, in which
light emitting layer structures having light emitting layers
made up of organic EL elements are provided on transparent
subsﬁrates, wherein means for raising the light-emission
efficiency are formed integrally on the light emitting
surfaces of the transparent substrates of the light emitting
units.

For example, moreover, the means for raising the light-
emission efficiency are microlens arrays formed two-
dimensionally on the light-emission surfaces.

For example, moreover, the means for raising the light-
emission efficiency are microprism arrays formed two-
dimensionally on the light-emission surfaces.

In order to achieve the first object and the specific objects
noted earlier, the projection display apparatus to which the
present invention pertainé comprises light emitting units
positioned at the back of liquid crystal panels and having

light emitting film structures, the light emitting layers of
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12 which are organic el enents, provided on transpargnt substrates;
vol t age neasuring nea for measuring voltages on te‘ nal s between the
el ectrodes of the light emtting film structures; useful-life assessnent
means that assess the wuseful life remaining in the light emtting film
struct HRA§h azed ozFRGdRCcERe Rl CRBARS /t RAPVAARBUABetEABSHAEROL |ife when the
useful -1ife assessnent neans have assessed the useful life. Here, for
exanpl 8ubsk&agesiuVolitpgeaficasyyang REARS APE RBAAYT 1PFaVoAsgess ohe usef ul
life by converting the values of the voltages on the termnals to
bri ght tessinalgedeiweenoiper eAgctrredse aéartggt lighgr enpdé&tiagués lmFor
exanpl e, noreover, here are conprised col or-bal ance assessnent neans for
assessishguchuresd, ugedud-ldde bsdessnest msangnt8asnaskesbashe of the
term nal voltage val ues neasured by the voltage nmeasuring neans, and
col or - bskednde lader eemiagn ingedns thigatl ightosntittangy fddmr st¢rurherest; or
bal ance on the basis of the results of the assessnents of the
col or - badamcaocuasseesite meamsatbatFannexaspl shenvsedueér Liffkewhieghtheeni tti ng
| ayer structure for the light emtting units conprises a resonator
st r uct usefullatl i fselasctEiswalentr esanat bavendsepssed| tykt uskfalpadntfiecul ar
wavel ength. I n order to achieve the two objects noted above, the |ight
sour ce Hapear dous exampliieg h thiee ugedsdntl iifev essesampett aeass esrpmeses | i ght
source units conprising light emtting units provided with organic EL
el enmentthadas alsisgists eifet uiseg ullajarfe &ydconyeritiggnshes vploesded ithet he |i ght
emtting units for

voltages on the terminals to brightness values and comparing

these against reference values.

For example, moreover, here are comprised color-balance
assessment means for assessing the red, greeh, and blue color
balance on the basis of the terminal voltage values measured
by the voltage measuring means, and color-balance correction
means that automatically correct the color balance on the
basis of the results of the assessments of the color-balance
assessment means.

For example, moreover, the light emitting layer structure for
the light emitting units comprises a resonator structufe ﬁhat
selectively resonates and emits light of a particular
wavelength.

In order to achieve the two objects noted above, the light
source apparatus to which the present invention pertains
comprises light source units comprising light emitting units
provided with organic EL elements as light emitting layers and

cooling means provided in the light emitting units for
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13 radi ating heat gen ted by the light emtting unitg;, and tenperature
detecti on nmeans for nﬁ'ﬁuring the tenperature of th oling neans. In
order to achieve the two objects noted above, the light source apparatus
to which the present invention pertains conprises |light source units
conpr i shdgaltiight henitt gengranetdsbyptbei dédhti ehidtgagi vnktsel endnts as |ight
emtting layers and cooling neans provided in the light emtting units for
r adi at tegppkratugendedectiby mkenki fhtr medstiraggubhestempdratenpeoft ure
detection neans for measuring the tenperature of the organic EL el enents.
| n or déhet coadhingveiene .t wo obj ect s noted above, the light source
apparatus to which the present invention pertains conprises |ight source
uni ts canprderngol iaght ese thengwonbbgecpsounbted wabblieer gari ¢ightel enments as
light emtting |ayers and cooling neans provided in the light emtting
uni ts sonrceadippbiraguseab ghiehatad byesket| ightneibnt pegtanhts; ~and at
| east one or other of elapsed tinme neasuring neans for neasuring the
el apsedomptd sakt arighlte ssuare ahitbecompkindgngnmtdghtoemékapagdutii e
measuring nmeans for neasuring the elapsed tinme after the stopping of the
cool i ngrowdded Wittr degahdcaehi etemthest we dbhphct emdetedgabayerst Badl i ght
source apparatus control nethod to which the present invention pertains is
a | i ghtosounhge meppar aroy idedt ial thet haghtoemicedhgohhing €oel i ng starts and
the lighting of a light source conprising |ight source units conprising
l'i ght eadtikitigguhieat geheviaded wyt hher gaghe Ehiekemgnuaias;| aght enitting
| ayers and

temperature detection means for measuring the temperature of

the organic EL elements.

In order to achieve the two objects noted above, the light
source apparatus to which the present invention pertains
comprises light source units comprising light emitting units
provided with organic EL elements as light emitting layers and
cooling means provided in the light emitting units for
radiating heat generated by the light emitting units; and at
least one or other 6f elapsed time measuring means for
measuring the elapsed time after the start of the cooling
means or elapsed time measuring means for measuring thé
elapsed time after the stopping of the cooling means.

In order to achieve the two objects noted above, the light
source apparatus control method to which the present invention
pertains is a light source apparatus control method for
controlling cooling starts and the lighting of a light source
comprising light source units comprising light emitting units

provided with organic EL elements as light emitting layers and
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14 cooling nmeans proviged in the light emtting units for radiating heat
generated by the |ight@mtting units, and tenperatu detecti on neans for
measuring the tenperature of the cooling neans; wherein the organic EL
el ements are lighted at the point in tinme when the tenperature detected by
the tePpbiRg URRARR!REPY bRedrihstheaki@ht LBt ingptrEturerafter the
cool i ng neans have been started. In order to achieve the two objects noted
above, radatightheabugercnpped abYistkont tght rekoding Wikiteh tard present
invention pertains is a light source apparatus control nethod for
cont r ot¢émpgrabet ¢ ndetear ien anearhel ¢T ghed g big ath¢ gremperattere chpri si ng-
|l i ght source units conprising light emtting units provided with organic
EL el enkatsoabihgghears;tvhageinyehe erghnitodll nejlememss paowi deghtied t he
light emtting units for radiating heat generated by the light emtting
uni t s, atanthet popet ainr eidet eben ohherbempé vzt weasdet egtedeby entper at ur e of
the organic EL el enments; wherein the organic EL elenents are |ighted at
t he potatpénatune dbtacthenteepes ateacheet2cted bympehatteapeafiter e
detection neans reaches a set tenperature, after the cooling nmeans have
been sthaetedolingondenstbavehbesr $hartew. obj ects noted above, the |ight
source apparatus control nethod to which the present invention pertains is
a |lightnsonder appachieasecohérovo ne hecdts onotednalbove |} ngheobigimy st oppages
and the extinguishing of a light source conprising |light source units
conpr i sougcéi ghparattsi ogntuol t sephodi dedwinicln Onhgapres &ht el enemt sorms | i ght
emtting layers and cooling neans provided in the light emtting units
pertains is a light source apparatus control method for

controlling cooling starts and the lighting of a light source
comprising light source units comprising light emitting units
provided with organic EL elements as light emitting layers and
cooling means provided in the light emitting units for
radiating heat generated by the light emitting units, and
temperature detection means for measuring the temperature of
the organic EL elements; wherein the organic EL elements are
lighfed at the point in time when the temperature detected by
the temperature detection means reaches a set temperature;
after the cooling means have been started.

In order to achieve the two objects noted above, the light
source apparatus control method to which the present invention
pertains is a light source apparatus control method for
controlling cooling stoppages and.the extinguishing of a light
source comprising light séurce units comprising light emitting
units provided with organic EL elements as light emitting

layers and cooling means provided in the light emitting units
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15 for radiating heat nerated by the light emtting gnits, and

t enperat ure detection aans for measuring the tenpera e of the cooling
nmeans; wherein after reducing the drive current going to the organic EL

el ements, the cooling neans are stopped, and the organic EL el enments are
ext i ngicghediratting thtgsneratas wWiert hehd 198k &Mditiri@ ddeinddtSed B¢ t he
tenperature detection neans reaches a set tenperature. In order to achieve
the twl @I IARF e RS fght NeSEUTdE dafidr HEATPeEEHILS! Ofet hod to
whi ch the present invention pertains is a |ight source apparatus control
met hod thsy casdritvdIngans ic 6a1g aRj-ts tadfsay 9 daed Noh & hex drigie swinygngf a | i ght
source conprising light source units conprising light emtting wunits

provi dexd g K orgeniar Einia dfemtlemantls gitthee footliimg megyer «axand cool i ng
means provided in the light emtting units for radiating heat generated by
the |i gittopged t iangl wiie Hrgamic tEmsdemants datte @xtdmawaied et reb@suri ng
the tenperature of the organic EL el enents; wherein after reducing the
drive pumtenin dgoingy When e rgpapar FEu s cedmoded iy dde itegnpesatsirear e
stopped, and the organic EL elenments are extinguished at the point in tinme
when t hietteertpiermatmaan sdetesgtheth 3y sdte tempanaduateur e det ecti on neans reaches
a set tenperature. In order to achieve the two objects noted above, the

| i ght Ispunckernpparathuswoitireltwetdigedte weted awve,eddret limbént i on
pertains is a |light source apparatus control nmethod for controlling

cool i ngstard spparathes |dagitnialg mefthed itghtwhsiolr ddie gorgserdi ngivenghionsour ce
units conprising light emtting units provided with organic EL el enents as
| i ght epmrttdimg |isy/ex sliggitk source apparatus control method for

controlling cooling stoppages and the extinguishing of a light
source comprising light source units comprising light emitting
units provided with organic EL elements as light emitting
layers and cooling means provided in the light emitting units
for radiating heat generated by the light emitting units, and
temperature detection means for measuring the temperature of
the organic EL elements; wherein after reducing the drive
current going to the organic EL elements, the cooling means
are stopped, and the organic EL elements are extinguished at
the point in time when the temperature detected by the .
temperature detection means reaches a set temperaturé.

In order to achieve the two objects noted above, the light
source apparatus control method to which the present invention
pertains is a light source apparatus control method for
controlling cooling starté and the lighting of a light source
comprising light source units comprising light emitting units

provided with organic EL elements as light emitting layers and
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16 cooling nmeans proviged in the light emtting units dor radiating heat
generated by the |ight@mtting units, and elapsed t nmeasuri ng neans
for neasuring the elapsed tine fromthe start of the cooling neans;
wherein the organic EL elenments are lighted after a certain tinme has
el apsefosilagg mFH@SC@GPNﬁgeﬁe&ﬁstﬂérélggér?@éFtPﬁgoPHéFstéoﬁchieve the two
obj ects noted above, the Iight source_apparatus control nmethod to which
t he pré§éhﬁtﬂﬁ€eﬁﬁﬁ6ngeﬁéﬁﬁéﬁﬁsbystaelﬂgﬁgtsém#§§laﬁpaﬂaﬁﬁs apfitrol et hod
for controlling cooling stoppages and the extinguishing of a light source
conpr i §lAgskedghiimeove@s uyiings "eoRpr £9rnBeRFYRENENthei Rgaraailt $ipeovi ded
with organic EL elenents as light emtting |ayers and cooling neans
pr ovi dédomn thiee sitiagitt odnithei rgodangsmepss ;r abieaeiingtheaprgenécakdd by t he
light emtting units, and elapsed tine neasuring neans for neasuring the
el apseelemgptsf agm tlighsedppdgeroh thetedol tagenbaaselaheedi aiateer
reducing the drive current going to the organic EL el enents, the cooling
means &he sbopped, meadst werer ganirteBl. el ements are extingui shed a certain
time thereafter. In order to achieve the two objects noted above, the |ight
sour ce Iappadatrusoc actrielveapar dvos obgewtischotkd pbevent thenteghton pertains
is a control apparatus for a light source apparatus that conprises |ight
sour cesonirte eppariasiusg coinglrol erithbdngouwntishptbei gedsenthiovgabionEL
elements as light emtting |layers and cooling neans provided in the |ight
emtti pgrupins fisr ar ddightti sguireat agpperiuedcbptirhné meghod dépirtting units,
and tenperature detection neans for neasuring

controlling cooling stoppages and the extinguishing of a light

source comprising light source units comprising light emitting
units provided with organic EL elements as light emitting
layers and cooling means provided in the light emitting units
for radiating heat generated by the light emitting units,'and
elapsed time measuring means for measuring the elapsed time
from the stoppage of the cooling means; wherein after reducing
the drive current going to the organic EL elements, the
cooling means are stopped, and the organic EL elements are
extinguished a certain time thereafter.

In order to achieve the two objects noted above, the light
source apparatus control apparatus to which the present
invention pertains is a control apparatus for a light source
apparatus that comprises light source units comprising light'
emitting units provided with organic EL elements as light
emitting layers and cooliﬁg means provided in the light
emitting units for radiating heat generatéd by the light

emitting units, and temperature detection means for measuring
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17 the tenperature of e cooling neans, and that ill nates |iquid
crystal display elene with Iight radiated fronltheaiLrganic EL el enents;
wherein the |ight source apparatus is controlled so that, when |ighting
the organic EL elenents, the organic EL elenents are |ighted at the point
i n ti nehehtampezpturet Ré tbel raglavanBenhfe BREntbakr Lbduminatednperature
detected by the tenperature detection neans reaches a set value for
| i ght i hgguaddcryhénledispdayshingenhe Wighnléght rafdéasadsfremetieol i ng
means are stopped after reducing the drive current going to the organic EL
el emenpsgaand Ebheelemganse Fheckénehhe aighexspngaeshpdaaatubeipoint in
time when the tenperature detected by the tenperature detection neans
reachesoatgeflledl se ftbrtexwhrgulsghhgngl bher deganadcakhi evemehest wohebj ect s
noted above, the |ight source apparatus control apparatus to which the
pr esenbrgiantenEiLoelpaenasnarieslagbbrtr ek &ppapatios fior tamki ghensource
apparatus that conprises |ight source units conprising light emtting
uni ts pfeerdetdewcbbldngameenkl helvenbres asakitght tem tempgrhayees and
cooling neans provided in the light emtting units for radiating heat
gener atiedebyetihbyl ithlet teapetrbtngeudetectand meaper abackedetestton neans for
nmeasuring the tenperature of the organic EL el enents, and that
illum pallee fogquildghtyayal addspivagnekemingsivhtihgl kbt orgadiat Bd fromthe
organi c EL el enents; wherein the light source apparatus is controlled so
t hat, whenehitght thg tbeliakggarbasEkrel stepped tliteor gadiicikh ehenents are
lighted at the point in tinme when, after the cooling nmeans have been
drive current going to the organic EL elements, and the

organic EL elements are extinguished at the point in time when
the temperature detected by the temperature detection means

reaches a set value for extinguishing.

In order to achieve the two objects noted above, the light"
source apparatus control apparatus to which the present
invention pertains is a control apparatus for a light source
apparatus that comprises light source units comprising light
emitting units provided with organic EL elements as light
emitting layers and cooling means provided in the light
emitting units for radiating heat generated by the light
emitting units, and temperature detection means for meésuring'
the ﬁemperature of the organic EL elements, and that
illuminates liquid crystal display elements with light
radiated from the organic EL elements; wherein the light
source apparatus 1is contrélled so that, when lighting the
organic EL elements, the organic EL elements are'lighted at

the point in time when, after the cooling means have been
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18 started, the tenpergture detected by the tenperaturg detection neans
reaches a set value f | i ghting, and, when exti ngui‘ ng the organic EL
el enents, the cooling nmeans are stopped after reducing the drive current
going to the organic EL elements, and the organic EL el enents are
ext i nggitakégdat thendepmeratiuget deserkhed PiethenperReGREULE: BELEATAP Nt he
tenperature detection neans reaches a set value for extinguishing. In
order Meaachir@aehese a wetobpdees frst dd9RbaRE, BRE/| W§RE source apparat us
control apparatus to which the present invention pertains is a control
appar aeu$ ihgu ighiinghtt heo grganigppar gleBentst EHRpFPro44NYi BRENS0AKEe uNnits
conprising light emtting units provided with organic EL el enments as |ight
emi tti sgoppeer @ famd cedlucigantdes dFiye dedrentt Belnggihe taei ergagidnits for
radi ati ng heat generated by the light emtting units, and both el apsed
ti me mEdseliemgnmsansinidorthe wegemiicn§Lt ed emeapsedrei extiingmishedsaart of the
cooling neans and el apsed tine neasuring neans for nmeasuring the el apsed
tine from podndt dppdagameofvhiene theoltiempemadngse dedeched byl ftinei nates |iquid
crystal display elenents with light radiated fromthe organic EL el enents;
wher ei nemperatghte dedueotd oap peeatsu s eias hesntar slelteyaduet Katr, when |i ghting
the organic EL elenents, the organic EL elenents are lighted after a
cert ai exttiimguliash iglgapsed since the cooling neans were started, and so
t hat, when extinguishing the organic EL elenents, the cooling neans are
st opped naforglenr eguciahg eviee thar itwe obrjestis goitieg Bdoviee dhgadilghEL el enent s,
and the

source apparatus control apparatus to which the present

invention pertains is a control apparatus for a light source
apparatus that comprises light source units comprising light
emitting units provided with organic EL elements as light
emitting layers and cooling means provided in the light
emitting units for radiating heat generated by the light
emitting units, and both elapsed time measuring means for -
measuring the elapsed time from the start of the cooling means
and elapsed time measuring means for measuring fhe elapsed
time from the stoppage of the cooling means, and that
illuminates liquid crystal display elements with light
radiated from the organic EL elements; wherein the light
source apparatus is controlled so that, when lighting the

. organic EL elements, the organic EL elements are lighted after
a certain time has elapsed since the cooling means were
started, and so that, wheﬁ extinguishing the organic EL
elements, the cooling means are stopped after reducing the

drive current going to the organic EL elements, and the
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19 organic EL el enent re extinguished a certain tinmgg thereafter. For
exanpl e, noreover, th ontrol apparatus for the Iigﬁ source apparatus is
applied to a projection type projection display apparatus which takes
i mges di splayed on the liquid crystal display elenents and enl arges and
proj ecesgahém Bh glepestecarenckeaBIuBRhert PESERFPINONIDE THE DRAW NGS Fi g.
lis asinplified plan of a liquid crystal projector that concerns a first
enbodi kbareaftele present invention; Fig. 2 is a diagram depicting the way
| ayers are laminated in a light emtting unit having an organic EL el ement
as theFoki ghampiet t mpgebyger ; thegcogtirelaagpagatneshowi hgehdbinghtcool i ng
body is attached as cooling neans to a light emtting unit; Fig. 4 is a
si npl | 6pedcpl appefraduki gei dpplystatopaopeetertinat typenpeenschisecond
enbodi nent of the present invention; Fig. 5 is a diagramshow ng how a
cool i ndibpdwyi apahtrathsdwaschcbekeagimegas Gasplhiyghdt oenthei hgqundt; Fig..
6 is a diagram show ng how anot her cooling body is attached to a Iight
em tti ogysnil; dksglay iedemediagrat shbarggshendyprojgrothethemobyng body is
attached to a light emtting unit; Fig. 8 is a sinplified partial plan of a
| i qui dpeoyetalionplenect or that concerns a third enbodi nent of the present
i nvention; 20
BRIEF DESCRIPTIOQON OF THE DRAWINGS

Fig. 1 is a simplified plan of a liquid crystal projector that

concerns a first embodiment of the present'invention;

Fig. 2 is a diagram depicting the way layers are laminated in

a light emitting unit having an organic EL element as the

light emitting layer;

Fig. 3 is a diagram showing how a cooling body is attached as

cooling means to a light emitting unit;

Fig. 4 is a simplified plan of a liquid crystal projector that

concerns a second embodiment of the present invention;

Fig. 5 is a diagram showing how a cooling body is attached as

cooling means to a light emitting unit;

Fig. 6 is a diagram showing how another cooling body is

attached to a light emitting unit;

Fig. 7 is a diagram showing how yet another cooling body is-

attached to a light emitting unit;

Fig. 8 is a simplified partial plan of a liguid crystal

projector that concerns a third embodiment of the present

invention;
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Fig. 9 is a diagonal \wew that depicts the guide and nnector parts of
Fig. 8 Fig. 10 is a gonal view that depicts a Iiga emtting unit
structured so that it is can be replaced; Fig. 11 is a sinplified
cross-sectignal viewin the A-A plane ,  of Fig. 10; Fi % 1§ is a si rTBI ified
pl an of i%he NilSi [ ragna Y Vg tEAtt fPRGCHRI £hen IR ARG ERE CPPRESIFO
projector that concerns a fourth enbodi nent of the present invention; Fig.
13 is ®aGFpAtf Fd -di®igonal view of the configuration in Fig. 12; Fig. 14
is asinplified plan of the configuration in the_ vicinity of a light
enmitti Ag9unil® iif & MIdigansdt iVdevoft Pefre deP3Gih 2 MIGHTMERL tEANGhENBfesent
invention; Fig. 15 is a sinplified diagonal view of the configuration in
Fig. 1#tmmcuresl ise Fhathplh flisedadi H§r ARPIRCEHS configuration in the
vicinity of alight emtting unit in a liquid crystal projector that
concer Asda flilf tif entsodipfeifilast QUesSpEeSEALN{INYaeW dm; thieg A-A7 pilang
sinplified diagramof the configuration of a light emtting unit provided
wi t houtofa Fligns 1&ray, which contrasts with Fig. 16; Fig. 18 is a
sinplified diagramof a microprismarray that represents a nodification of
t he fi fitilg -ePodisnents igfpliifd e irdgancfi Ahentilgdnizy pifga 199hs a sinplified
di agram of the configuration in the _

emitting unit in a liquid crystal projector that concerns a

fourth embodiment of the present invention;

Fig. 13 is a simplified diagonal view of the configuration in

Fig. 12;

Fig. 14 is a simplified plan of the configuration in the

vicinity of a light emitting unit in a modification of the

fourth embodiment of the present invention;

Fig. 15 is a simplified diagonal view of the configuration in

Fig. 14;

Fig. 16 is a simplified diagram of the configuration in the

vicinity of a light emitting unit in a ligquid crystal

projector that concerns a fifth embodiment of the present

invention;

Fig. 17 is a simplified diagram of the configuration of a

light emitting unit provided without a lens array, which

contrasts with Fig. 16;

Fig. 18 is a simplified diagram of a microprism array that

represents a modification of the fifth embodiment of the

present invention;
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vicinity of a light egii;ing unit in a liquid crystal rojector that
concerns a sixth enbo nt of the present inventi onii g. 20 is a diagram
for describing differences in spectrun1 wavef orm dependi ng on the presence
or absence of a resonator  structure; Fig. 21 is_a diagramfor describing
d|ffer%h%esl?nlsd?r%éWPéhﬁF?@ydﬂéﬁéﬁﬂl%5 %%et%%nﬁ%%%%%Eép%rl%bQ@%ce of a
resonat or structure; g 22 is a graph that represents the relationship
bet weeHiChRiEHt AEs3 hhaNhceBAtFbR@dIRT VAR (R meldWid FFYREadni tting unit
that has an organic EL elenent as its light emtting layer; Fig. 23 is a
graph PRajeFEPFeSRAESCORECFRF ai HASHR perb%@%@%ntt%ﬁ n¥ el PYeseRle and
accunul ated drive tine in a light emtting unit that has an organic EL
el enening€ntignfight enitting layer; Fig. 24 is a graph that represents
the relationship between brightness and current value in a light emtting
uni t hBkgng20ahsorgdhngren &pendnschibing difherenresi by FB§EETUFig. 25 is
a bl ock di agram of one exanple of termnal voltage neasuring and control
ci rcui vayeformadepghdiagi eni hjeupresence orfj apsenceyesfar pespreter t hat
concerns a seventh enbodi nent of the present invention; Fig. 26 is a
fl omchatruofulPl processing in the seventh enbodinent; 22 Fig. 27 is a
sinplified cross-sectional view of the configuration of a |ight source in
an ei gRiyg.edbodsnendisframefor describing differences in

directionality depending on the presence or absence of a

resonator structure;

Fig. 22 is a graph that represents the relationship between

brightness and accumulated drive time in a light emitting unit

that has an organic EL element as its light emitting layer;

Fig. 23 is a graph that represents the relationship between

terminal voltage and accumulated drive time in a light

emitting unit that has an organic EL element as its light

emitting layer;

Fig. 24 is a graph that represents the relationship between

brightness and current value in a light emitting unit having

an organic EL element as its light emitting layer;

Fig. 25 is a block diagram of one example of terminal voltage

measuring and control circuitry for a light emitting unit in a

liquid crystal projector that concerns a seventh embodiment of

the present invention;

Fig. 26 is a flowchart of CPU processing in the seventh

embodiment;
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present invention; Fi 28 is a sinplified cross-sectignal view of the main
optical systemthat cbi gures a liquid crystal displ apparatus in a
ni nth enbodi nent of the present invention;, Fig. 29 is a sinplified
cross-sectional view of a |light source in a_tenth enbodinent of the
presenfignveédt iiena Bilgpliddied gresfpbrfiégnaloyseveefi 6hgl view of a Iight
source in an eleventh enbodi nent of the present invention; Fig. 31 is a
si npl i tPadigngatdont kd eonflighlr apusAeoinaanceagbihi emhpdémanpl efotha |i quid
crystal projector; Fig. 32 is a sinplified plan of the configuration of
anot hepresentennivendliossanpl e of a liquid crystal projector; and Fig. 33 is
a sinplified diagonal view of the configuration in Fig. 32. DESCRI PTI ON OF
THE PREEERRED ENBGDSNENISEikPdocecossemedidphay uppur afusbs memoer ni ng
preferred enbodinments of the present invention are described below, wth
r ef er enpé italt by sattmached doadiiggsesl B lhgquedbodystafisdidpdeyi bed bel ow, a
| iquid crystal projector is adopted as the |Iliquid crystal display
appar abpparAtiisr din @nindditie emboslimewtdescthbegdrasehtr éheeehdéento Fig. 1 to
3. The liquid crystal projector diagranmed in Fig. 1 is configured as a
r ear - pFajgeciong st wpe iafp ltirfiiplde clribgei-dectysnall vipew) e€t er 1igBtThosrtequi d
crystal projector conprises a cabinet 11. Inside the cabinet 11 are
provi daa threath embddimesitalofpahel pré2Bnt 13Genandn}t2B t hat perform i mage
di splays in red, green, and

Fig. 30 is a simplified cross-sectional view of a light source

in an eleventh embodiment of the present invention;
Fig. 31 is a simplified plan of the configuration of a
conventional example of a liquid crystal projector;
Fig. 32 is a simplified plan of the configuration of another
conventional example of a liquid crystal projector; and
Fig. 33 is a simplified diagonal view of the configuration in
Fig. 32.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Projection display apparatuses concerning preferred
embodiments of the present invention are described below, with
reference to the attached drawings. 1In the embbdimehts |
described below, a liquid crystal projector is adopted as the
liquid crystal display apparatus.
A first embodiment is now described with reference to.Fig. 1
to 3. The liquid crystal projector diagrammed in Fig. 1 is
configured as a rear—projécting type of triple liquid crystal

projector.
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bl ue, respectively, p | -formlight emtting units 13R 13G and 13B
positioned in corresp ence with the liquid crystal nel s, respectively,
panel -form cool i ng bodi es 14R, 14G and 14B positioned as cooling neans
for each of the light source wunits, a dichroic prism15, and a projection
| ens 1Bhis | hhquidoekyetahi PEo e WO iIIRRE R D)2 tFaP 1ngthtl e tXnSigl®uni t s
13R, 13G and 13B, and the cooling bodies 14R 14G and 14B. The |liquid
cryst ath@agebsnaPRll 123 previdel diredel 1dyid soifttel raneks (12k. the
light emtting units 13R 13G and 13B, and the cooling bodies 14R 14G
and 14B)GarangobiBi ohed peridmem image -dirbRygelritrd ofgxerRn siand surf aces
of the dichroic prism15 for each display col or conbination. The
proj echloe, | easpastivebysipamakdform t heght (pmitehinsiwnitsi R ofl3Ge
di chroic prism15. A transm ssive screen 17 is positioned on the
| i ght - 2nd s¥3Bnpss tieiofied hen profeespordéres Wi the al iyebtrétpstali st ance
therefrom The projection lens 16 is represented as a single lens in the
dr awi nganéls , ordspectively, wwahebeforemecopl big dopiieal 148, of4Germmes. This
liquid crystal projector is classified as a rear- projecting type. That is
because4Btpositidtypé abeceobhimy membarfed eaclyeof stipe o} eghtedsdumme t he back
side (the side where the projector is) of the transm ssive screen 17 which
is of anisszeaofliabpoic2priswhes, 4dmd aalprpjectigstbénprbs ecthoght
television, this screen is secured to the cabinet 11. 24 Here, the
sur f aceooncéhenktghbrsoconfiguded diy edled bightheemitging enitss al3hanel s 12R,
12G and 12B is called the back or

13G, and 13B, and the cooling bodies 14R, 14G, and 14B. The

liquid crystal panels 12R, 12G, and 12B and the light source
units (i.e. the light emitting units 13R, 13G, and 13B, and
the cooling bodies 14R, 14G, and 14B) are positioned on the
light-incidence side of the side surfaces of the dichroic
prism 15 for each display color combination.

The projection lens 16 is positioned on the light-emission
side of the dichroic prism 15. A transmissive screen 17 is
positioned on the light-emission side of the projection lens
16, at a prescribed distance therefrom. The projection lens
16 is represented as a single lens in the drawing, but
ordinarily it will be made up of a plurality of lenses.

This liquid crystal projector is classified as a rear-
projecting type. That is because it is a type wherein an
enlarged image is projected from the back side (the side wheré
the projector is) of the fransmissive screen 17 which is of a
size of about 20 inches. 1In a liqpid crystal projection

television, this screen is secured to the cabinet 11.
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back surface, and thatgdirection is called the back sigde, while the

| i ght-em ssion sides the liquid crystal panels 12 12G and 12B,
respectively, are called the front or front surface sides, as necessary.
The liquid crystal panels 12R, 12G and 12B are forned, respectively, by
| ami nalieng,atheubstfate, opokhei 2ightpanekceantdphaeeaoht pdsthpanel , etc.,
to formelenents in which a sandwi ched-in liquid crystal layer is

el ectrilcghliy driysénl spacklshdfRthéQGdi spay2Beds gaééad &hd bbtkeormages.
The size of each of the liquid crystal panels, stated as a diagonal size,
may beb3d8knsuffadei,nahdsthatodirexanpheisFoallibé thghbaeki stidag units 13R
13G and 13B, organic EL (electrolum nescence) elenents are used. These
or gani ghkle ¢éhemdightaemiteinadsidepanél shanliibavé anyskett panelsel d | i ght
emtting layer structure conprising organic thin films that handle the
em ssi @R 126d, agHdednp, amesbkue ivedht , areespetedvehy. fibne specrbdntal |y,
each of the light emtting filmportions of the light emtting units 13R
13G aBdrt3Be wdaspeGt avehyceasargi.agrasntdqundFegys2alcpapeilses2r, gl ass
substrate that is a transparent substrate 20, a transparent el ectrode

| ayer 22G,cangi stBngref farhednspaseptteletyri bal Lyméandaati ag thin film

| ayer fornmed on the glass substrate, a light emtting |ayer 22 consisting
of an subamrratehi poflakrizliagyepanhkat aemit phaed, cogteant pankliyeeteght, forned
on the electrode |ayer, and a 25 reflective el ectrode |ayer 23

consi stbn@oe @lemkaltlsi dnf whith a sandwiched-in liquid crystal layer

is electrically driven, such that they display red, green, and
blue images. The size of each of the liquid crystal panéls,
stated as a diagonal size, may be 33 mm (1.3 inches), for
example.

For the light emitting units 13R, 13G, and 13B, organic EL
(electroluminescence) elements are used. These organic EL
elements are formed in panels and have an electric-field light
emitting layer structure comprising organic thin films that
handle the emission of red, green, and blue light,
respectively.

More specifically, each of the light emitting film portions of
the light emitting units 13R, 13G, and 13B, respectively, aé
diagramméd in Fig. 2, comprises a glass substrate that is a
transparent substrate 20, a transparent electrode layer 21
consisting of a transparent electrically conducting thin film
layer formed on the glass substrate, a light emitting layer 22
consisting of an organic thin film layer that emits red,

green, or blue light, formed on the electrode layer, and a
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that doubles as a reflgctive mrror, |amnated so as sandwi ch in the
light emtting | ayer. light emtting film structur Tis forned by the
transparent electrode layer 21, light emtting |ayer 22, and reflective
el ectrode layer 23. The effective light emtting region of the |ight
sour cerefilectivef elpetirpdehdares dBagonaisting @g §3mﬁﬁﬁéll§r§al@r and is
positioned in close proximty to the back surface of the |iquid crystal
panel . tiht Hpgbileenast engefapetige warreryelamgpatad 89 BEukol i ght when
the electric field is applied between the transparent electrode |ayer 21
and t heandfiliebt iivetakedtigbtdeehayeing3laFer.t hd bighhi emphténgakslmsed to
formthe organic thin filnms, a material in which a red fluorescent pignent
i s addedrthiotareqlirndsl fbkoakedabynthentcanppexent ehectrkdei $aysed2ior red
(wavel ength = 610 nm, a quino-lithol-alum numconplex or the I|ike is used
for greeghtwenditedgghlayerd@2nnmpndandfieztnve ekazbkedeohpiex 2B.the |ike
is used for blue (wavelength = 460 nn). The light emtting units 13R, 13G
and 13Bher egfectiivel 1igas ediiagiagnedginnFod. tBe anghpr eviuded wnih a
sealing substrate 24 that is bonded to the back side of the light emtting
film skrdetrmed td haves at disgahailt sakk. oA ABt mih suchrastakrumandmisor
copper is suitable for the material of this sealing substrate 24. Each of
t he cogbisig ibo@ided n14Rosk4Broxiait4Btror ehpebarkebyurfase pfothded with a
t hermal conductor 25 that conducts heat away 26

liquid crystal panel.

The light emitting layer 22 emits red, green, or blue light
when the electric field is applied between the transparent
electrode layer 21 and the reflective electrode layer 23. For
the organic materials used to form the organic thin films, a
material in which a red fluorescent pigment is added to a

quino-lithol-aluminum complex or the like is used for red

(wavelength = 610 nm), a quino-lithol-aluminum complex or the
like is used for green (wavelength = 540 nm), and a zinc

oxazole complex or the like is used for blue (wavelength = 460
nm) .

The light emitting units 13R, 13G, and 13B, respectively, as
diagrammed in Fig. 3, are provided with a sealing substrate 24
that is bonded to the back side of the light emitting film
structure LT so as to seal it off. A metal such as aluminum
or copper is suitable for the material of this sealing
substrate 24.

Each of the cooling bodies 14R, 14G, and 14B, respectively; is

provided with a thermal conductor 25 that conducts heat away
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O fromthe sealing s trate 24, and with a panel -for el ectroni c cooling
el ement 26 that is bo d to the back side of the th | conductor 25. A
liquid or metal that is a good conductor of heat is used for the thernal
conductor 25. Exanples of such materials are silicon _grease having

out st addiofy theesad l idsh@vdisthate 2dd adde silvds ah@@ingd - fedmst andi ng t her mal
conductivity. Alternatively this may even be solder. It is preferable that
t he t h@legitroaidueaeling edapwmite 26f thiatthssabeindgdt éepdngt beek sfidset ween
100C and 200C. The el ectronic cooling elenents 26 are el enents that
utilizef tie Pdiarmerl efdnsbictior Whi.ch Bhddruiisl aysoefed dhatadisakedoaden an
electric current is passed. The heat-absorbing side of the elenent is
bonded domdegrtaid it dradie itshersesl foondiet dthe2BalFoonduicsore@$Son, t he heat
generated by the light emtting film structure LT that is conveyed to the
t her malExampdiest arf 2Bdhs magtesordied dne tshid igloac grerise teolingg el emrent 26, and
is then radiated away fromthe opposite side. The heat-radiating side of
t he el exttrsdranad igep|tihreg el le memd u?A ivayt yo perda tael hieyg ivaisuhalv inlgeat radi ati on,
but it is preferable that the heat be radiated away nore aggressively by
at t achiouy st anehitns itlermadt cholad)t.ivildgyat - Rddieatniartg. vieillys thficr mayaeplea, are
good for this purpose. It is even nore preferable, however, that a

radi at ibeg-sfalnierc.oollitngisf gr fidrialtl erenhatte tdes rahlelrmadncomeluortovd ted | n back
of the heat-radiating fins. This may be inplenmented either by providing

i ndi vi dulaieatofdivGsimatd i f@RSenlpir sfagle st @3 ddti@en i10 08I hngor by
provi di ng a heat-dissipating fan sonmewhere

200°C.

The electronic cooling elements 26 are elements that utilize
the Peltier effect in which heat is absorbed or radiated when:
an electric current is passed. The heat-absorbing side of the
element is bonded integrally to the thermal conductor 25.

For this reason, the heat generated by the light emitting film
structure LT that is conveyed to the thermal conductor 25 is
absorbed by the electronic cooling element 26, and is then
radiated away from the opposite side. The heat-radiating side
of the electronic cooling element 26 may operate by natural
heat radiation, but it is preferable that the heat be radiéted
away more aggressively by attaching a heat sink (not shown).
Heat—radiatiﬁg fins, for example, are good for this purpose.
It is even more preferable, however, that a radiating—fin
cooling fan (which may be. a small fan) be provided in back of
the heat-radiating fins. This may be implemented either by
providing individual heat-dissipating fans for each radiating

fin unit, or by providing a heat-dissipating fan somewhere
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27 i nside the cabin for the purpose of creating aig convection wthin
t he cabi net. The oper onal effectiveness of this en‘ii ment i s now
described. The light that is emtted fromthe red, green, and blue |ight
emtting units 13R, 13G and 13B strikes the liquid crystal panels 12R,
12G, ahfsigg theatcabénpbsferohbe Purropposft¢omatbhgeath eonvection
respectively. This incident light illumnates the |iquid crystal panels
12R, 1wGthandtheBcahiioht.di splay red, green, and blue i nages. The image
display light Ileaving the liquid crystal panels 12R 12G and 12B enters
the dTrbhlroperpriennlseffidcksvenabsned. tiThs sesbaddinedt| ighnovs nagnified
10 times, for exanple, by the projection lens 16. This magnified light is
pr oj ectledcombedt heTherahsghssthetstseemitti&d fnomhtbenmader graexpl amdi mage
havi ng a di agonal size of 330 nm (13 inches), for exanple, is displayed on
t he scbger lightTheiheahgt hatitssi1BRdi 486d &ndnidhestrijkesenhétinguidl m
structures LT of the light emtting units 13R, 13G and 13B during this

di spl agriystadnpeyedst @2RheleGel and b2HI esaRbaveaposheispadi hy substrates 24
and the thermal conductors 25. At the cooling bodies 26, the heat
conducbpgdosheiehofbg abshr bedor,r adsptetivahg. di Thipaiadidéhtuslighth this
active cooling, alnost all of the heat produced in the light emtting film
struct al@ambifatbbatheslignitihersghl pahelsng2Rayeks,2andi $2Bdwsscpated to
t he outside, without accunmulating in the light emtting units 13R 13G
and 13Bisplay red, green, and blue images. The image display light

leaving the liquid crystal panels 12R, 12G, and 12B enters the
dichroic prism 15 and is combined. This combined light is
magnified 10 times, for example, by the projection lens 16.
This magnified light is projected onto the transmissive screen
17. In this manner, a color image having a diagonal size of
330 mm (13 inches), for example, is displayed on the screen
17.

The heat that is radiated from the light emitting film
structures LT of the light emitting units 13R, 13G, and 13B
during this display is conveyed to the cooling bodies 26 via
the sealing substrates 24 aﬁd the thermal conductors 25. At
the cooling bodies 26, the heat conducted thereto is absorbed,
radiated, and dissipated. Thus, with this active cooling,
almost all of the heat produced in the light emitting film
structures LT, that is, in the light emitting layers 22, is
dissipated to the outside; without accumulating in the light

emitting units 13R, 13G, and 13B.
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28 That being so, d adation of light emtting perfgrmance in the |ight
emtting layers 22 du 0 heat generation is suppres , and the useful
life of the light source is |engthened. The brightness of the display
screen is also nmintained at high levels, so that stable, bright pictures
are pFbdtuckdingusrhedporadanipnopéctight desptayngpparfemmansepiovi ded t hat
can be practically inplenented, wherewith the difficulties associated with
the pritbe aigh&remdtbiogmbaphibe2@nilogi hg hbet gevanabges d$ |ighter wei ght
and snal |l er size afforded by mounting the light emtting units enploying
or gani sugpreekedrntsd tbgetthefuli 1 hfehefrtbeolighgtbsduese amd using the
organic EL elenents as |ight sources. Also, the light emtting units are
not |i ehgttheoedm t Thegbraghynehs spethéi displayssofeerdisgaken, and bl ue,
as described in the foregoing. They may al so commonly carry |ight
em ttimginthayedsathhtigenievalspnbonahabnsbébied, bgigkn, pacdubésieate ght ,
or light emtting layers that emt white |light containing these three
pri mar prodhoed. In such cases, in the configuration diagrammed in Fig. 1,
one only need insert separate wavelength filters that transmt only red,
gr een, Frarthbkrmerehetweenjebeidhclisptapr appatdtandis hproespedt tvet | i qui d
crystal panels 12R, 12G and 12B. It is al so possible conbine one liquid
cryst atapabel pwherecalliysifmpierdnted, @gheeawiandthéuéicbiounltieésers for
each pixel together with one light emtting unit having an organic EL
associated with the prior art are overcome while enjoying the

advantages of lighter weight and smaller size afforded by
mounting the light emitting units employing organic EL
elements, together with their cooling bodies, and using the
organic EL elements as light sources.

Also, the light emitting units are not limited to emitting
only the specific colors of red, green, and blue, as described
in the foregoing. They may also commonly carry light emitting
layers that emit a combination of red, green, and blﬁe iighf/
or light emittihg layers that emit white light containing
these three primary colors. In such cases, in the
configuration diagrammed in Fig. 1, one only need insert
separate wavelength filters that transmit only red, green, or
blue, between the dichroic prism 15 and the respective liquid
crystal panels 12R, 12G, and 12B.

It is also possiblé combine one liquid crystal panel wherein
is formed red, green, and blue color filters for eaéh pixel

together with one light emitting unit having an organic EL
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29 0 elenent structurgathat emts white light and a ggojection lens. It
is also possible to ir‘ement a projector structure wih uses a
reflective screen having a size of 100 inches or so instead of the

transm ssive screen. Wien a reflective screen is used, the inmages cast on
t he sceéemeatestiremedrer bhathemisanehstdel aght hangr aj pcodect dosecond

enbodi nent is now described with reference to Fig. 4 and 5. As with the
enbodi irens .descri bed in the foregoing, this enbodinent involves the
cooling of light emtting units which enploy organic EL el enents.

Confi glitatisomdloepessibie thatimplemehe sapeojgscoersstriiature wvhosk
described for the first enbodi nent are denoted by the sane reference

char acuees, a aedlebeidesscirptnohathageaf siseeothéfO0omnhthed or abri dged.
(The sanme applies to descriptions for the third and subsequent enbodi nents
her ei nihstead bduittlectyahamipsojectorednagr ahvrdai neFiigctdvessceeoafii gur ed
as a rear-projecting triple liquid crystal projector. This projector

di f f er 3sf needt, hehlei quiadesr yakal opr ehectoreeh the fiestderbonli erat in that
the cooling nmeans for the light emtting units 13R, 13G and 13B, in which

organi gahle eligeeaks theepesgeeyed. are different. Wiereas electronic
cooling elenents were used in the first enbodi nent, cooling bodies that

enpl oy aheatohadieaboagmeints iar aowsadschibkhi wienbediferahceTaot Regback
surfaces of the light emtting units 13R, 13G and
and 5. As with the embodiment described in the foregoing,
this embodiment involves the cooling of light emitting units
which employ organic EL elements. Configurational elements

that are the same as or similar to those described for the

first embodiment are denoted by the same reference characters,

and the description thereof is either omitted or abridged.
(The same applies to descriptions for the third and subsequent
embodiments herein.)

The liquid crystal projector diagrammed in Fig. 4 is
configured as a rear-projecting triple liquid crystal
projector. This projector differs from the liquid crystal
projector of the first embodiment in that the cooling means
for the light emitting units 13R, 13G, and 13B, in which
organic EL elements are employed, are different. Whereas
electronic cooling elements were used in the first embodiment,
cooling bodies that employ heat-radiating fins are used in
this embodiment.

To the back surfaces of the light emitting units 13R, 13G, and

13B are bonded cooling bodies 31R, 31G, and 31B, respectively,
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13B are bonded cool i nﬁodi es 31R 31G and 31B, respegtively, 30 as
naturally radiating c i ng neans. Each of the coolin bodi es 31R, 31G
and 31B is provided with a thermal conductor 25 forned on a sealing
substrate 24, and a radiating fin unit 32 is _bonded to the therma
conduc®8r N25urad 1y z3A4RkdAdi ROOELRI BeaRfe rBAFBt PAGERENCAALENS2 is for med
of a substance such as alum numwhich is a good conductor of heat. In
addi t i BRA1ERe 3 1R d8 16t aRE Padi afi R§OViAednrEtB2a0bp6sMAE FRBILAEPHRI
conductor 25, that is, the heat-radiating surface, has vertically oriented
undula?ﬁoﬁ§r@ﬁﬁ ORe avSERILAAN ERRENSRER o/ BRE PadRELRRANSI A1OnRR&t32 in
Fig. 5) consisting of a plurality of peaks and valleys forned therein so
that tRE 1é&r bosdedc ook ehaheshmalakesdsatarwdve f6r iapramsegr éfer abl e
that a heat-dispersing fan such as was described for the first enbodi nent
be proViided>-either at the back of the radiating fins or sonewhere in the
cabinet 11. Thus heat released fromthe light emtting filmstructure LT
w || b&heomedyading tfie uaditaBi2ngsf farmedt of2avsabshenseakiay asubstrate 24
and the thermal conductor 25, and will be dissipated by natural radiation
from t hé uméaun whiighi 1§ asgobdceondersot. oAshgatesulln, addakiing, wkhe be
effected in this second enbodi nent also so as to effectively suppress the
accunukadeop fothieeatadjendngt ddnbyntilie 3R ghpogaiet thg thersall3R, 13G and
13B. Furthernore, in this case, because the cooling neans are radlatlng
fins, ppgﬂgcmgrnésne§@a¢o1§npk@¢ heat-radiating surface, has

vertically oriented undulations (in the vertical dimension of
the radiating fin units 32 in Fig. 5) consisting of a
plurality of peaks and valleys formed therein so that the
cross-section thereof takes on a wave form. It is preferable
that a heat-dispersing fan such as was described for the first
embodiment be provided, either at the back of the radiating
fins or somewhere in the cabinet 11.

Thus heat released from the light emitting film strucfure LT
will be conveyed to the radiating fin unit 32 via thé sealing
substrate 24 and the thermal conductor 25, and will be
dissipated by natural radiation from the heat-radiating
surface thereof. As a result, cooling will be effected in
this second embodiment also so as to effectively suppress the
accumulation of heat generated by the light emitting units
13R, 13G, and 13B. Furthermore, in this case, because the
cooling means are radiatihg fins, there is no need to employ

an electric current, as with the electronic cooling elements,
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an electric current, with the electronic cooling el nts, 31 thus
af fordi ng the advanta of being able to nmake the pow‘msuppl y circuit
smal l er. Various nodifications are possible in the shapes of the cooling
bodi es 31R, 31G and 31B pertaining to the second enbodinent, as descri bed
i n the thovse@difiegdigg dree delyiacrtags 9L biegnds akd@ *o MekeetiepPeveThe
cooling body depicted in Fig. 6 integrates three of the nenbers descri bed
above, swpRlY alrcuitadimalil®y fins, thermal conductor, and sealing
substrate, thus formng a sealing substrate 33 that is equipped with
r adi at iVieg ioisngodiifi i giaiarist axe oSS iddgpdat tdenfshguest iodn ththe cool i ng
body depicted in Fig. 7 also integrates the three nenbers, that is, the
r adi at iqegp Ifiings badiesrad 1 Reorddiiot @nd 3@ pegdlaiimg ngulyst tdiee segonidn t he
configuration depicted in Fig. 6, yielding a sealing substrate 33 that is
equi ppeshbeidimentadiast idepdriiisd bt theyifieg eded ngentasy ey degri.cCedofint he
heat - radiating surface of the radiating fin unit nounded toward the
out si deFigs.0 Gasarnd Tgaifioraxanmsie.f adheacen l vy [bedetdamiated He RNiguef or m
shape. The purpose of this configuration is to further enhance cooling at
t he cert emtafgrdtieess rfraee of tthwe mepbers dasginibed tabowp,| aperelfyortimed by t he
organic EL elenent, where the |evel of heat generated is known to be
hi gher .rad itatiirmdy efirodi nehrernissl mow dieson beddiistea Irigfge rsarisd: nad-ehi ghug
through 11. This enbodi nent pertains to a replacenment structure for |ight
em tti rMpmmintes ausdiewyl orqaniles titated Sfertheit iFheeduiquiadl oviyst aladdredjiedt or
diagrammed in Fig. 8 is

fins. This permits a more compact configuration.

The cooling body depicted in Fig. 7 also integrates the three
members, that is, the radiating fins, thermal conductor, and
sealing substrate, as in the configuration depicted in Fig. 6,
yielding a sealing substrate 33 that is equipped with
radiating fins, but having the center portion CT of the heat-
radiating surface of the radiating fin unit mounded toward the
outside, so as to gain extra surface area, while retaining the
waveform shape. The purpose of this configuration is to
further enhance cooling at the center of the surface of the
planar light emitting layer formed by the organic EL element,
where the level of heat generated is known to be higher;

A third embodiment is now described with reference to Fig. 8
through 11. This embodiment pertains to a replacement
structure for light emitting units using organic EL elements.
The liquid crystal projecior diagrammed in Fig. 8 is
configured as a rear-projecting triple liquid crystal

projector. It comprises three liquid crystal panels 12R, 126G,
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configured as a rear- jecting triple liquid crystal rojector. It
conprises three |iqui Wrystal panel s 12R, 12G 32 ﬁ 12B, at the back
of each of which is provided a light emtting unit 13R (13G 13B) that can
be freely attached or detached, to the back of which light emtting unit
13R a agdollizky I3ddy-he4RaCI4GE MB)h g Whilegr 4| provaded. aThiightcool i ng body
34R (34G 34B) is configured as described above wth reference to Fig. 6,
except emiitt inige ugiite 18R t(H8Godde&d thedacian ber fweedy astaghkd skightly
smal l er than the area of the back surface of the light emtting unit 13R
(13G HeBpchesr,oted tthve bedde ofthath icdmédilgh toemtiys ibgcknditdé 38f at he | i ght
emtting unit 13R (13G 13B) is bonded a board 35, as depicted in Fig. 8,
10, andoblinphitmdyoardd®k 33 4dQundidiBgns.sasndeguiadéd bowdiedr. d@hieg i nstall ation
or replacenent, as wll be described below, and it also functions through
its | owsoldoge bady rdite (84 & 8dB)i dal confrigatriedn aw testirébpdwaboseappl y
circuit. This liquid crystal projector also conprises pairs of concave

gui des wdfthanc faferfvad tar & ipnsi6t,i @xeepan thaltatde sdzesbdwthe bondedt ual
opposition, for the purpose of guiding the boards 35, that is, the sets
consi staireg dfs E&drngid semast iteg benistl igihet 1y saadlliemg thady thienatcka wérti cal
direction. The positions of these guides 36 and 36 on the base are

est abl itslketask tsatfacemeh thebddight emiltedged unit L& l(ilget, asByting unit
13R (13G  13B) is positioned accurately in proxinmty to the back side of

t he | i quiodineY wdiealedqapnelhal? R efibd@s b2B)heabedcko stildat otfhehe light

emitting unit 13R (13G, 13B) is bonded a board 35, as depicted
in Fig. 8, 10, and 11. This board 35 functions as a guided
member during installation or replacement, as will be
described below, and it also functions through its lower edge
to make an electrical connection with the power supply
circuit.

This liquid crystal projector also comprises pairs of concave
guides 36 and 36 that are positioned on a base (not shown), in
mutual opposition, for the purpose of guiding the boards 35,
that is, the sets consisting of a light emitting unit and a
cooling body, in the vertical direction. The positions. of
these guides 36 and 36 on the base are established so that,
when a board is plugged in, the light emitting unit 13R (13G,
13B) is positioned accurately in proximity to the back side of
the liquid crystal panel 12R (12G, 12B), and so that the
optical axis from the ligﬁt emitting unit to the liquid

crystal panel is accurately established and made straight.
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optical axis fromthe(‘ght emtting unit to the |iqui crystal panel is
accurately establishe nd nade straight. 33 At pos‘ ons on the base
that are between each pair of guides 36 and 36 are provided connectors 37,
as depicted in Fig. 9. The configuration allows a plug 35L (cf. Fig. 10
and 11Rpt pesitdonst egr &lhley baget kBakoase BREWEPNegefhoPatKeoboanddess to be
inserted into the connector 37, so that it can be freely advanced or
r et r acBédangn 3én@rsi ggoyfidede cphngcssksi 8 7noaft dgpiatedr anBEITNY conpri si ng
a printed circuit for signal and power transm ssions to the light emtting
uni t 13Re( £3GLig¥BAtioHeadd owehenpaubadéL3bcft hAtgi-sl0aandnbilhati on of a
light emtting unit and a cooling body) is plugged into the connector 37
whi | e doirded byptelgeadlivdés 3beandwd®, esdeofr pechpofiethanbdosrdaaBSctecuits
(not shown) are electrically connected to the light emtting unit 13R
(13G ©beBlinsertred imhanthlei sonnketoonBi’gusat tbatand f£ancbeofiakbely are
simlar to those of the enbodi nents described earlier. Thus when it is
j udged atdvamnctelde dri glettrewitiedi.ng Opepher sadeeodf tha bilght 3801 tiki mguohed 13R,
13G or 13B has fallen below allowable Iimts, and that its useful life
has exp redmimal dNecompiritséngneepainitedpedtricans dpe peghainmedd any
individual Ilight emtting unit can be readily replaced. During
r epl ac poemelr, taringntilses iong Itioghheediighitngmunittings upakl @dRoyd 3G,t 03By her with
its board 35, and a new light emtting unit can be snoothly plugged in
usi ng tleacgyi ddehnurcbaces 36f (thatbdarda 8bmhndathengoifdesl3ghand 36. Hence
each light emtting unit

emitting unit and a cooling body) is plugged into the

connector 37 while guided by the guides 36 and 36, electric
power and signal circuits (not shown) are electrically
connected to the light emitting unit 13R (13G, 13B). Other
than this, the configuration and functionality are similar to
those of the embodiments described earlier.

Thus when it is judged that the light-emitting performance of
a light emitting unit 13R, 13G, or 13B has fallen below
allowable limits, and that its useful life has expired, or
when maintenance or inspections are performed, any individual
light emitting unit can be readily replaced. During
replacement, only the old light emitting unit is pulled out,
together with its board 35, and a new light emitting unit can
be smoothly plugged in using the guide functions of the board
35 and the gqguides 36 and 36. Hence each light emitting unit
can be easily replaced, méintenance and inspection tasks are
made less tedious and time—consuming, aﬁd any light emitting

unit can be replaced individually, which contributes to
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can be easily replace mai nt enance and inspection tagks are made |ess

t edi ous and ti ne-cons ng, and any |light emtting ui can be repl aced

i ndi vidually, which contributes to 34 reduci ng nmai nt enance and

i nspection costs as well as conponent costs. In particular, in a

col or - disspicayin@gainysinandeg@ing dngpegit 1opr goétsors Weddeias coghenenttti ng
units are installed in each of the three liquid crystal projectors, the
nunber adsérseof becones |arge. By being able to nake repl acenents easily,
however, one nmay avoid or reduce the nunber of occasions of unstable or
poor dilgplp@yr tquralliary, vimere wodjogeddisp layd ngr itwepledddgiutid grlyséakdown in

di spl ay col or bal ance. Electrical connections with the light emtting units
are samijedesour etheafaior rigpltacevidmtingofundger e angtatliadkdnt eachhe
accurate gui dance of the guides 36 and 36, light emitting units are easily
and aceur athel ythreest drieph itdo ardysitia 1p papdgec toptsi, ¢ &hep asimbiegn $ haefreef

repl acenment. The orientation and positioning of the replaced Iight

em ttingeaomdss laarmgenot Byaldedmey afrlemtwh &ia kieheg plecemeniter ebe idgpl acenent ,
so the way in which light is incident on the liquid crystal panels is

al so unaiwearear), amekimay iavqies Sirblreduc eefthec numbgir  difs plcaas ignal bty and
stability. In addition, the shapes of the boards that serve as gui ded
menber siranchHllee aqquipdiory diedierys qieddrtiybedheinn pirlog efcdoegoiang, dasvenel | as t he

way these are put together, can be variously altered within the scope of

t he i ntdmdpidfe tahdymadskmin in display color balance.
Electrical connections with the light emitting units are
safely secured after replacement, of course, and, thanks to
the accurate guidance of the guides 36 and 36, light emitting
units are easily and accurately restored to their proper
optical positions after replacement. The orientation and
positioning of the replaced light emitting units aré not
altered from what they were prior to replacement, so the way
in which light is incident on the liquid crystal panels is
also unaltered, making it possible to effect high display
quality and stability.
In addition, the shapes of the boards that serve as guided
members and the guiding members described in the foregoing, as
well as the way these are put together, can be variously
altered within the scope of the intent of the present
invention.

A fourth embodiment is now described with reference to Fig. 12

and 13. This embodiment concerns an improvement in the
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invention. A fourth e diment is now described with gference to Fig. 12

and 13. This enbodi ne concerns an inprovenent in th 5 directionality
of the light em ssions fromthe light emtting units in which organic EL
elenents are used..  The liquid crystal projector to which this enbodi nment

pert ai re€ﬁﬁP@f§1FHeoépFP€aﬂl§P aﬁ&éﬁﬁﬁ?nﬁlﬁﬁPQnﬁﬁﬁ Fﬁgﬁ geMibtiAg 13.
This optical .arrangenent may be enployed in a trlple I|qU|d crystal
proj ectSr-tSudR ¥ 148s ONIREdCi FLt R CREREGOPRE, ugedi-t nay be enployed in a
single liquid crystal projector. According to the optical arrangenent
di agr afied Ligudidy crys tadd prﬁae%Orreﬁ@ yPigh &Riss emHPéng&dpeagalns
directionality reqgulating neans, between the |iquid crystal panel 12R
(12G  erpBPYsndhenentigal amrenosgenti fllfsv?amge ip3Bygrhae éppl bys an
organic EL elenment. A plurality of mcrolenses 4la is forned
t wo- d|ﬁ@ﬁ§|@mﬁﬂoﬁloﬁrﬂﬁ@QEW§W¢-mﬁU|@§n€m9ﬂ9¥86flﬂhé trdpd eaddgyidl, which
is to say on the incident surface on the side of the light emtting unit.
Thi s ploryaitialy pafo jemtorolsaise s s 8gsics ibedmia Slieh Torggotihg pPEchtt herei n,
respectively, is in aratio of 4.5:1 relative to the pixel pitch in the
li qui d mewyy Srealempaipaiedi AR @12Engl2B) iqand cREstadr @FCii$cépri-m zed so t hat
moire either does not occur or is not promnent and is exceedingly fine.
To expresondiing d@arthie apbiclal, arfangemestadirgrgmmegdf inh&igni dRokads is
approximately 1 mm roughly coinciding with the Ilight emtting |ayer of
the |idht, emltensngrngivt ¢1 disd inyerposed, as directionality

regulating means, between the liquid crystal panel 12R (126G,

12B) and the light emitting unit 13R (13G, 13B) that employs

an organic EL element. A plurality of microlenses 4la is

formed two-dimensionally on the light-incident side of the

lens array 41, which is to say on the incident surface on the

side of the light emitting unit. This plurality of

microlenses 4la is formed such that the pitch therein,

respectively, is in a ratio of 4.5:1 relative to the pixel

pitch in the liquid crystal panel 12R (12G, 12B), and the

array is optimized so that moire either does not occur or is

not prominent and is exceedingly fine.

To express this quantitatively, if the focal length of the

microlens is approximately 1 mm, roughly coinciding with the

‘1light emitting layer of the light emitting units, and the

pixels in the liquid crystal panel are of a size P (where P =

33 um, for example), then the radius of curvature of the

microlenses 4la should be approximately 500 um, and the lens
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pixels in the liquid cgystal panel are of a size P ( re P= 33 um for
exanpl e), then the ra‘s of curvature of the mcrol es 4la shoul d be
approximately 500 um and the | ens 36 pitch should be 4.5P (150 m for
exanple); that is to say, a curvature and lens pitch in this nei ghborhood
are degpiitabl shoulkdr behids SPedd46A, umhefprghkampiled edthagmisheol fght enitting
unit 13R (13G 13B), used as a planar light source, will <contain a

consi denabheugeanhndt Y epk pamdanliyy ehienhedghbghbhoodoapendetsrabhe.
directionality of these |light conponents is regulated by the mcrol enses

4la of rolte thess reasay ,4the hoydeeemianddi deahl yheostigat ehercshyi ke the
liquid crystal panel 12R (12G 12B) as nore or |ess parallel |ight beans.

Accor diupgly 1 3m0gt3ef, 1B®)l,i alkdeast hed1bnam tLhghki gburesi tiing unit 13R
(13G 13B) will be incident on the liquid crystal panel 12R (12G 12B)

Wi th geeatafihi i edey idrkeabillt bRawasty. of Thaadpmeyestsedegaadayhen in the
bri ghtness of the display screen. Looking at this from another angle, by

the measwpenchitat. | i@l astrelkesnhhetli adi dhesgstiaghpabehpowehbspasal | el
directionality and good efficiency, the less light-emtting power wll be

needed AdaRutihe <@ BFNitheElhiereTenses WhhCBfmeass 1epseargaly stithat degradation
inlight-emtting performance due to heat generation, which is to say the

shor t emioR@vel ,t heldr idesahy moiskeorcanehesprexentaed. 1kgutRecrpsealanong the
light emtted fromthe light emtting unit 13R (13G 13B) or the |ight

i nci depfanknon 2&RNg 1bens 13BHaus hbret Ber eewks! baka1sene 1pgnti eeagk.t he i ght
conponents (cf.
Accordingly, most of the light emitted from the light emitting
unit 13R (13G, 13B) will be incident on the liquid crystal
panel 12R (12G, 12B) with good efficiency and little waste.

This prevents degradation in the brightness of the display

screen. Looking at this from another angle, by the measure
that light strikes the liquid crystal panels with parallel
directionality and good efficiency, the less light-emitting
power will be needed in the organic EL elements, which means
precisely that degradation in light-emitting performance due -
to heat generation, which is to say the shortening of their
useful life, can be prevented. |
Furthermore, among the light emitted from the-light emitting
unit 13R (13G, 13B) or the light incident upon the lens érray
41, there will be some portion of the light components (cf.
arrow a in Fig. 12) that will be totally reflected by the
surface of the lens array 41, either on the light-incident
side or the light-emission side, due to the contribution.of

the microlenses 41la.
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arrowa in Fig. 12) t will be totally reflected by ghe surface of the

| ens array 41, either the light-incident side or | i ght-em ssi on
side, due to the contribution of the mcrol enses 4la. 37 When t hese
totally reflected Iight conmponents return to the Ilight emtting unit 13R
(13G, ¥BBp, theey épéaﬂéﬂlé@ﬁé&cﬁﬁdt&#Ehtb?oﬂﬁén?éﬁﬁeéﬁFVéneF@ctg@de | ayer
of the light emtting unit, and thus recycled as Iight that is incident
upon t Béghgnemijiting anitFdBRt HildGreddBn, thevdaproyréAecstrdt ke tens array
41 al so further enhances the efficiency with which the light emtted from -
the |i it tei reifdgciiivie ied egttirbideedayAarnedi thed lighth emithiisgf voith

enbodi nent is diagrammed in Fig. 14 and 15. Wth the optical arrangenent
enpl oyeddi fhulsi secyedied s flagmt &hpti $m ancageat uponntbepdssd as
directionality regul ati ng neans, as diagrammed, instead of a |ens array.
Thi s perirsayadiday #2rhadis pleasahit yhef depiloyopnitsps 4he flensedrray

two-di nensionally on its incident side. As with the lens array, it is

desi r alllle aflsat ftulre heirz enhlasicglst theoedfiexieang piitbhwhetd. thef 1igbt

m croprisns 42a be established so that there is very little total

refl ecemintetl firoo ddwet lliighit elyitthegboundarny striflaces .t hereof, and so
that, to the extent possible, parallel light is emtted toward the liquid
cryst ah padelfdiedByfoirivesd rmbdiss fohetbpembbdanent esf dibigremmsd gai ned i s
simlar to what is gained when the |ens array described earlier is used. A
fifth edgodildemndwllsl. nelitihe tdesopithed)l wrrhngefrenéneapfloyed in this

modified form, a prism array 41 is interposed as
directionality regulating meahs, as diagrammed, instead of a
lens array. This prism array 42 has a plurality of
microprisms 42a formed two-dimensionally on its incident side.
As with the lens array, it is desirable that the size, height
to apex, and pitch, etc., of the microprisms 42a be
established so that there is very little total reflection of
incident light by the boundary surfaces fhereof, and so that(
to the extent possible, parallel light is emitted toward the
liquid crystal panels. By these means the operational
effectiveness gained is similar to what is gained when the
lens array described earlier is used.

A fifth embodiment will now be described, with reference to
Fig. 16 and 17. This embodiment concerns improving the
efficiency of light emissions from light emitting units using
organic EL elements.

The liquid crystal projector to which this embodiment pertains

employs the light emitting unit diagrammed in Fig. 16. This
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Fig. 16 and 17. This egbodi ment concerns inproving th efficiency of |ight
em ssions fromlight tting units using organic EL enents. The liquid
crystal projector to which this enbodi nent pertains enploys the |ight
emtting unit diagrammed in Fig. 16. This 38 0 light emtting unit may be
enpl oytdghh amittpng vhpghiMagrhstenpleyefethor, tohirle hguid erpitaled in a
single liquid crystal projector. The light emtting unit diagramed in
Fig. 1BreofprPSesod iyl may bebempihored3imsatphenglanspawehtcsydsak ate, a
light emtting filmstructure LT (consisting of a transparent el ectrode

| ayer BEoJactpght emitting layer 22, and a reflective electrode |ayer 23)
| am nated on the glass substrate 43. In this configuration, on the

en ssi Bhesliighteembhtihe unght deagsaimedsiterdf.the ghmpsisedhsirate 43 is
formed a lens array structure in which nmultiple dome-shaped | enses 43a
are arghagedsubetdatensdBoasl tje Thenppacénofsebssrate) tapleghtens array is
optimzed so that it is extremely fine, and so that the emtted light is
em ttednitboihgefekmestrupbssebl®, (avbhdst ingnpt et etrafseatémn (cf. arrow A
inthe figure). To express this quantitatively, when in the lens array
struct alecthedéehilekaes3lpf at héght assistubsyrbaeed322 s dnd nan and t he pi xel
pitch for the liquid crystal panel is P (where P = 33 pm for exanple),

t he radefiteofivarghboteodé lhager| 2h3 U3misdoed dobhetB30gEiss and the | ens
pitch 4.5P (150 pun, for exanple); that is to say, a curvature and | ens
pitch sabshrate 43. In this configuration, on the emission surface

on the light-emission side of the glass substrate 43 is formed
a lens array structure in which multiple dome-shaped lenses
43a are arranged two-dimensionally. The pitch of this
multiple lens array is optimized so that it is extremely fine,
and so that the emitted light is emitted, to the extent
possible, without complete reflection (cf. arrow A in the
figure). To express this quantitatively, when in the lens
array structure the thickness of the glass substrate 43 is 1

mm and the pixel pitch for the liquid crystal panel is P

(where P = 33 um, for example), the radius of curvature of the

lens 43a should be 330 um and thé lens pitch 4.5P (150 um, for
example); that is to say, a curvature and lens pitch in this
neighborhood are desirable.

Hence, with this lens array structure, for the light emitted
with the entirety of the light emitting layer 22 as a planar
light source (the way in which light is emitted is represented
only in part in Fig. 16, for the sake of clarity), there will

be little total reflection over the whole surface, as compared
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nei ghbor hood are desirgble. Hence, with this lens arr structure, for the
light emtted wth't entirety of the |ight em'ttin%ayer 22 as a planar
|l ight source (the way in which light is emtted is represented only in
part in Fig. 16, for the sake of clarity), there wll be little total

ref | ect? ohh®veasehef whogbassrseeetrake ¢ engR a3t thightase of a gl ass
substrate 20 having a flat |ight- incident surface as diagramed in Fig.

17. | ninehdentosdsfacehes efiagramesd wit iF i ch/{ i gt eEheiiviards t oward t he
liquid crystal panel 12R (12G 12B) will be sharply increased. Hence
there the¢lebitespcyasithiwhidle 1ight isheemittedrtowakd the ghtqiesd will be
hi gh, a bright screen picture is obtained, and display quality can be
enhancedystalipanttol 2RncE2§abl 281 owibl rfreonshdzple durmeaheped Hanwe over
the entire light-em ssion surface of the glass substrate 43 in Fig. 16.
That wobédebeillshdvhasageasse hovever]light thizdat the emitised at e woul d becone
quite thick at the mddle of the substrate surface, w thout tota

refl ecbrbghbeesg willtbathighicha riedighkd. sdhesn thectens bs raytsimertt ur e
descri bed above is nore suitable to the present invention. A nodified form
of thisndidisptapoquakntyicsanlibgremmenced. Fig. 18. In this nodified form
a mcroprismarray 43b is enployed instead of the mcrolens array 43a. The
| i ght &M isiagsancoéncenviébis todidredodorhaadsodawpshapsd alepassveubst rat e
43 as the transparent substrate, and alight emtting filmstructure LT
(consi shéengnbira lightpemessiehestirbaee | @afjerthlglass igibstrate 43 in

Fig. 16. That would be disadvantageous, however, in that the
substrate would become quite thick at the middle of the
substrate surface, without total reflection being all that
much reduced. Thus the lens array structure described above
is more suitable to the present invention.

A modified form of this fifth embodiment is diagrammed in Fig.
18. In this modified form, a microprism array 43b is employed
instead of the microlens array 43a. The lighf emitting unit
in this modified form also comprises é glass substrate 43 as
the transparent substrate, and a .light emitting film structure
LT (consisting of a transparent electrode layer 21;.a liéht
emitting layer 22, and a reflective electfode layer 23)
laminated on the glass substrate 43.

In this confiquration, a prism array structure in which
multiple triangular prisms 43b are arranged two-dimensionally
is formed on the light—emission surface on the light-emission
side of the glass substrate 43. The pitch in this multiple-

prism array is optimized so that it is extremely fine and so
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emtting |ayer 22, and reflective el ectrode [ ayer 2 | am nated on the

gl ass substrate 43. | his configuration, a prismar structure in which
multiple triangular prisns 43b are arranged two-dinensionally is formed on
the light-em ssion surface on the |ight-em ssion side of the glass

subst r &M@ t43 toTRAierdientn posiss gl t epil&Legr L4@har cap iegesgei Witzkduso t hat
it is extrenely fine and so 40 O that, to the extent possible, emtted
| i ght dE@inamtfeldivt Fefiledd@idng Becardyngdyl, eghed moddéaedi Agiry, ofhe
modi fied formof the fifth enbodiment represented in Fig. 18 yields the
sane $dea foff tdrieghoshineinfy giepreyeasedndnsiidget dBe ydieddsamired seme Fig. 17.
A sixth enbodiment will now be described, with reference to Fig. 19 to 21.
Thi s ersadi wghtemgsisdom e I igrignest iasn tdies pitaypctagpgadibgs ammad d¢onpri ses
light emtting units which enploy organic EL el enents and accommodate
resonatfarg .stlffuct ures, and. it al so concerns inproving thereby both the
directionality of the light emtting units thensel ves and the spectrum
wavef oAms ixith tewdddigqendt erijdt alowpbej detsor ibedwhwdltht Irief eeednedi rent
pertains, as diagrammed in Fig. 19, a light emtting unit 13R (13G 13B)
i S posiftiigondd  separlat elThien erbediaek tsicdacefrnsha plrogeicd iony gsttablpgnel 12R
(12G 12B). The light emtting units 13R 13G and 13B, unli ke those
descr i lagghagmrtiuse rthato mpmpsd. s ese daghtco emdtiiaguned.t swwihdlke hl @mpéoyhave been
under intense developnent in recent years. Exanples of such resonator
st r uct wresirtiltatElared dmeovrs ianel adeomnosiatéi selsoseadoirn steukniucals, and

it also concerns improving thereby both the directionality of

the light emitting units themselves and the spectrum waveform.

In the liquid crystal projector to which this embodiment

pertains, as diagrammed in Fig. 19, a light emitting unit 13R

(13G, 13B) is positioned separately on the back side of the

liquid crystal panel 12R (12G, 12B). The light emitting units

13R, 13G, and 13B, unlike those described earlier, comprise:

resonator structures, which latter have been ﬁnder intense

development in recent years. Examples of such resonator

structures that are known include those disclosed in Technical

Report OME 94-79 of the Institute of Electronics, Information

and Communications Engineers (IEICE).

More specifically, the light emitting units 13R, 13G, and 13B,

respectively, are formed by laminating, onto a glass or other

transparent substrate 50, a half-mirror layer 51 consisting of

a dielectric multi-layer film, a spacer layer 52 consisting of

a transparent dielectric film such as SiO,, a transparent

electrode layer 53 consisting of a transparent electrically
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Report OME 94-79 of thgalnstitute of Electronics, Infqg tion and

Commruni cati ons Engi ne (IEICE). More specifically, light emtting
units 13R, 13G and 13B, respectively, are forned by lam nating, onto a
glass or other transparent substrate 50, a half-mrror |ayer 51 consisting
of a GPBABEFLVE FufRi SREheRStiTH (ANAPHRetIP 9%+dBYr cANPEETNg of a
transparent dielectric filmsuch as SiQ2, a transparent el ectrode |ayer 53
consi stPAGCHLCR LR¥AREpatefPnefebiRgcal 1§ q9anigohlylRt fHEmf¥h#% such as | TO
(indiumtin oxide), a hole- injection |ayer 54 consisting of an organic
thin fFPRFFRARtEEOREr ?%@?‘é§l€ofé¢b@th%h‘¥ i eRESTight @nd5ghbnembttigmht
emtting layer 55 consisting of an organic thin filmthat emts |ight,

and a teyeBcbpveoBfeEtibdecCfagrrosgarsfstBinnglbn Bhaktamite 1ightn in that
order, as diagrammed in Fig. 19. In this configuration, the light emtting
fil msapdcaureflgctiveorhedtrodem anerhab fcomsidringyef Simesphkie | ayer
52, transparent electrode |ayer 53, hole-injection |ayer 54, |ight

em ttifAglm, ayertBat anderef fecdiggrammedrbueFigyetd66. 16 heésa resonator is
configured by the half-mrror layer 51 and the reflective electrode | ayer
56, ontgnfhaurptghn, ebhet ddghbyemhetinghfibmi stiagtingekT55s hfeimedt he

wavel engths determ ned by the resonator length (that is, the optical

di st anfeobetheehal femharbrniayer bhyespddenntlayqe pef| eranypareintect r ode

| ayer 56) is resonated and emtted to the outside wth good efficiency.
Thi s eelectdotipghaybecbaeshohe-Lngactiohatayer upd nat éght hemityung cryst al
panel s 12R, 12G and 12B.

layer 55, and reflective electrode layer 56.

Since a resonator is configured by the half-mirror layer 51
and the reflective electrode layer 56, only that light emitted
by the light emitting layer 55 having the wavelengths
determined by the resonator length (that is, the optical
distance between the half-mirror layer 51 and the reflective
electrode layer 56) is resonated and emitted to the outside
with good efficiency. This emitted light becomes the light
that illuminates the liquid crystal panels 12R, 12G, and 12B.
Almost none of the light components of other wavelengths aré
emitted to the outside.

The resonator length that determines the light emission
wavelength in the middle of the spectrum can be changed by
altering the thicknesses of the spacer layer 51 and
transparent electrode layer 53. The resonator length and
light emitting layer matefial, etc., are optimized according
to which color the center light-emission wavelength is set to,

that is, whether red, green, or blue.
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Al nost none of the lig conponents of other wavel engt are emtted to
the outside. The reso or length that determ nes the ght em ssion

wavel ength in the mddle of the spectrumcan be changed by altering the

t hi cknesses of _the spacer |layer 51 and transparent electrode |ayer 53. The

resonalBrFigngth are PLPghedefPeEtRE™I WvrinRnerPRFalRed. Poth &R i i zed
according _to which color the center |light-em ssion wavelength is set to,
that iBIYOVAGLREr apddwhgRreBAt BFOBLEGENI4DNE 11ghE gnidping cuplbt 18R spectrum
wavef orns obt ai ned _both when providing and when not groviding the |ight
enitti hg38ni 13BB3RWith3the18850RREALt RETHEEBRAL o S sPitished &8 published in
Applied Physics Letters, Vol. 68, pp. 2633-2635 (1996). Conpared to the
curve Appihedt Phpsonat betseract Vipd; "68hePRur¢@33=%p3h (&89hat or structure”
exhibits a narrower half band width and a sharper peak. Therefore, by
enpl oyfegpahkedr Egohheoruryer ivitheutnrepenptght SerEENhg, Unthe IGR(4 3G,
13B), one can enhance the purity of the light (i.e. light of red, green,
or Dbl twitbl oesonatpecstveryyre exbibitanat herrpygar kalfthagduvwidthitsel f.
Hence the quantity of superfluous wavel ength conponents outside of the
desi r edndawebbagphri peabduc@derafdrehi gh- guployyngotbe desphaysrare nade
possible. Fig. 21, which appeared in the sanme publication, plots the
di r ect sonafttuyebdnhthkehightvedingingdunkhenl ABt ( pPGvi dBRY, t fre Faght
emtting units 13R 13G and 13B with the resonator structure. Conpared to
t he di eebehorakheypuwmitiioof tbsohagbt (i.e. light of red, green, or

blue color, respectively) emitted from the light emitting unit

itself. Hence the quantity of superfluous wavelength

components outside of the desired wavelength is reduced, and

high-quality color displays are made possible.

Fig. 21, which appeared in the same publication, plots the

directionality both when providing and when not providing the

light emitting units 13R, 13G, and 13B with the resonator

structure. Compared to the directionality "without resonator

structure," the directionality "with resonator structure" is

sharper in the direction of the front surface of the light

source. For this reason, by providing the resonator

structure, it is possible to obtain pictures of high frontal

brightness.

A seventh embodiment will now be described, making reference

to Fig. 22 to 26. This embodiment concerns a mechanism for

judging degradation in light emitting units that employ

organic EL elements.
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structure,” the directjgnality "with resonator struct " is sharper in
the direction of the f t surface of the |ight souraif For this reason

by providing the resonator structure, it is possible to obtain pictures of
high frontal @ brightness. A seventh enbodi nent will now be descri bed,

maki ng Teflsy e tthat ¢ Lighto efe ttifi%s Uaifodimeslt s8eHO¥endta mechani sm
for judging degradation in light emtting units that enploy organic EL
eIenenﬂ%ﬁg@E¥Q)é£tehQQQGﬁmMi%Huﬁr%gqq%ﬂﬁ NG Ui @Swidi dlrtaFpiloys an
organic EL element will gradually deteriorate, as a natural phenonenon, as
t he totedlenamanqhatas tthmasdedn tdmes dhatadduh@sathesn sadvemat t he
brightness thereof will gradually decline. This decline is represented
qual i t @&damulatesHi @and Xhatwidie hibightmess itdhegiesth ed ldgaingsiuaddiyve ti ne,
with both the vertical and horizontal axes graduated |ogarithmcally, as
in Fi gdexdineshe ddtild reddomnes mapgdsentiatesiualvdradowvely igi Adg-t he |ight
emtting |layer structure of the organic EL elenent is ordinarily driven

Wi th a ZonstWiren durigifinesshels malattiesh sdapnsdt Wiy edrtiive t Wit habvd thhe
voltage on the termnals of the light emtting |ayer structure can be

r epr esarited euialdalatance | homizant Hi pxe23. graduatisst hgadsithas caliy drisve ti ne
i ncreases and degradati on advances, the termnal voltage gradually

i ncr easigs.Fikthe &Xacthevaded Ininghitsdrontdse s@uygtdpertinegarendMoplestviesd i n Fig. 22
and 23 change will differ according to the organic material used (i.e. the
col or since the light emitting layer structure of the organic EL

element is ordinarily driven with a constant current, the
relationship between drive time and the voltage on the
terminals of the light emitting layer structure can be
represented qualitatively as in Fig. 23. 1In other words, as
the drive time increases and degradation advances, the
terminal voltage gradually increases. The exact way in which
these property trends plotted iﬁ Fig. 22 and 23 change will
differ according to the organic material used (i.e. the color
of light emitted).

The qualitative'relationship between light-emission brightness
and the current applied to the organic EL element light
emitting film structure is plotted in Fig. 24. When this plot
is made on vertical and horizontal axes dgraduated
logarithmically, as in Fig. 24, the light-emission brightness
will be seen to increase roughly linearly relative to the
current. |

In view of these circumstances, in the liquid crystal

projector that is the projection display apparatus to which
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of |ight enitted).'ﬂiifualitative rel ati onship betwegn |ight-em ssion

brightness and the c ent applied to the organic E | ement |ight
emtting filmstructure is plotted in Fig 24. \Wen this plot is made on
vertical .and hori zontal axes graduated garithni al | as in Fig. 24, the
(ot - EHiSe PBTOHiRGHENEEE CaunFr  bECSBERSEESRREF6abE FRUGRPY |1 near] y

relative to the current. In view of these C|rcunstances inthe liquid
cryst aP1IGRditadt ragrammed fReFpfoj 82t +BnCAPBRFESIapPaFAEusi®BE whi ch 44
this enbqodi nent pertains, the neasurenent and control circuitry diagramed
in Flgem2§t9§gcéﬁﬁécﬂ§8 ﬂé3§he1ﬁﬁght ReRPRELARLORPETEBR %EBE%Ylé%)lSA
constant-current sup 60 is_ connected between the el ectrodes_of the

i ght ERPDEChGs Pﬁﬁ]wegflr Gbeupéectrafdesnef| thRt léahtt pRgtEAng I3 (13G

13B), providing a constant-current drive. This constant-current source 60
i s madétsEctnge LheodohbEahtigblir PEAETYRBUBNEENIBR (4BFer 23Bby control
signals. A voltneter 61 is connected in order to neasure the term na

vol t agPreatiidayd ehesastpattrogesntMiasurenefhisi gAAFEANEOANLEANS Vol t net er
61 are converted to digital values by an AAD converter 62, and input to a
CPU 63SOT&Cen&0CRS B3des seofihast 8HehBPRSAANERCBATERAL VAbHRT FaB MAen it i s
time to_replace a light emtting unit and a D/A converter 65. The CPU 63
per f or @8 tefedpbyc €99itiHgldsagranfed in Fig. 26, turning the LED 64 on and
off, while, at the same tinme, sending control signals via the DA

conver Pevogbmeserhé lc d8scapnesteden order to measure the terminal

voltage between these electrodes. Measurement signals from
this voltmeter 61 are converted to digital values by an A/D
converter 62, and input to a CPU 63. To the CPU 63 is
connected both a LED 64 that notifies when it is time to
replace a light emitting unit and a D/A converter 65. The CPU
63 performs the processing diagrammed in Fig. 26, turning the
LED 64 on and off, while, at the same time, sending control
signals via the D/A converter 65 to the constant-current
source 60 so as to control the constant-current value.

One example of a control operation of the CPU 63 is now
described with reference to Fig. 26. This control operation
is executed at set time intervals for each color, by, for
example, an interrupt routine once every hour.

The CPU 63 first reads in the measured voltage value from the
voltmeter 61 via the A/D converter 62 (step S1). Then,
referencing a table for the curve shown in Fig. 23, it
performs a reverse computation to find the cumulative value of

the drive time that corresponds to the voltage value measured
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source 60 so as to co ol the constant-current val uegOne exanple of a
control operation of CPU 63 is now described wt eference to Fig.
26. This control operation is executed at set tine intervals for each
color, by, for exanple, an interrupt routine once every hour. The CPU 63

first (eadp &m)thenarasuretlevoht dge yataleléroon ttice d@tteedledwidliyi a the
Al D converter 62 (step Si). Then, referencing a table for the curve shown

in Figrig3, 20} iPepbproBmé &e¥ev&es6odPhh@ta©iod ordiNthd hengunul ative val ue
of the drive tinme that corresponds to the voltage val ue neasured 45

(step S2lghtRxts BeE6reaSHOHdENY abbethOrciMEl StIVE SADVE bh tidg. 22, it
perfornms a reverse conputation to find the brightness B corresponding to

the cugpiabi vem¥al yeepfsthe drive time (step S3). Next the CPU 63
det erm nes whet her or not the brightness B so found is equal to or stil

eXCGEdﬁeﬁtpEﬁé?&P@|B@“@Q%@rm?ﬁégh&H§€§e¥a$§en5¥)ﬁﬁée@rfﬂﬂtnééstﬁmééﬂsmer i's
NO, that is, if B < BO then the brightness has fallen below the all owabl e

val ue apdntihgscab@hiPtst yresthayecdackgned, psosibea iR ai Il be
i mredi ately lighted, giving notice that it would be better to replace the

l'i ght ﬁgl%ébﬂggwbélﬁét B Potep ORYET SEEYenélahdieANSYRNo! NLBAEPiSA 1S YES,

then t j udges whether or not the color bal ance bet ween red,
green,ifaﬂd<bhve L astﬁstbrégggﬁegg Rié OPATESS &l 48Scheratheudibiee

col ors (step S6J. Vﬁen the co bal ance is not as set (NO, then the CPU
63 doeg, fuEeYRASEREORBYLAL 9PchPedehebd 88rkbfed, so the LED 64 will

be immediately lighted, giving notice that it would be better
to replace the light emitting unit (step S5).

Conversely, if the answer in step S4 is YES, then the CPU 63
judges whether or not the color balance between red, green,
and blue is as set, based on brightness values for the three
colors (step S6). When the color balance is not as set (NO),
then the CPU 63 does a reverse computation to determine the
value of the drive current needed to obtain the desired
brightness, referencing a table for the curve plotted in Fig.
24 (step S8). Having done thaf, it sends controi signals for
obtaining that drive current value to the constant-current
source 60 via the D/A converter 65. In this way, the value of
the drive current is corrected, and the desired brightness
value for the color handled by the light emitting unit 13R
(13G, 13B) is obtained.

By monitoring the voltage on the terminals of the light
emitting units in this manner, notification can be made,

automatically and accurately, when it is time to replace the

46



val ue of the drive curgent needed to obtain the desir bri ght ness,
referencing a table f the curve plotted in Fig. 24 tep S8). Having
done that, it sends control signals for obtaining that drive current val ue
to the constant-current source 60 via the DA converter 65. In this way,

the val yghofemtbeifyi ¥RiEH] rRAkinG KOIHCEhSike dods 1de, desd reebbid Oty ness
val ue for the color handled by the light emtting unit 13R (13G 13B) is

obt ai ngdeoBYiARALL PrbRgghPep YOt hA8e Ofn téhed i €fdh Natise Gdolde bdHHce €M tting
units in this manner, notification can be nade, autonmatically and

accur at &l Yut¥h80ikh11§ tbPRelOelePtaRCrhdetdbnindl 0hb1 €44 tyADuaNi ts,
maki ng mai nt enance easier, and providing a continually bright picture. In

addi ti PRust PRoGOLORgPA! aPREinh 81 Byt OPRLI kY KGR eghet: £§ oM dherd er m nal
vol tage value, thus providing a continually stable and high-quality

pi cturey, tllu@h%PécQEQﬁﬁésbﬂgggiaﬁﬂé&‘”]i‘ﬁdf'i@, F 8- a8 @PS-HE5641 Pednd the

foregoing, t reverse conputations pertaining to Fig. 22 through 24 need

not neggss ihg,reﬁgggggsggébégﬁ%u£9§1@ﬁg,péP@aiﬁgﬂgiearﬁigpnzﬂay be made

so that valuesare y ulating fromthe approxinmate curve

(StraiQHEOL'He?4 ﬁeeafxse ﬁEEB£§£ﬁ£f§hPéﬂQPeH@¥ gl5Pebe Ygeleadihersd n,

wi t hout —exactly finding the brightness value, the cunulative drive tine

SU”‘ichﬁfﬂguiégﬂ?hhﬁa%eﬁaiﬂ e VoL L 88t Veh Uges WA ENsogHALULAL i Ve sum s

conpared against limting values of drive tines determ ned through

experi enegy1§08R i@QoﬁhghgsgﬁﬂkokiﬁgteOéuf@@ |sohLigREtiing) |l aygy to be

determ ned nore expediently
even simpler technique may also be used, wherein, without
exactly finding the brightness value, the cumulative drive
time sum is found from the terminal voltage value, which
cumulative sum is compared against limiting values of drive
times determined through experience, enabling the useful life
of the light emitting layer to be determined more expediently
from the comparison results.
Moreover, it is also permissible to combine and implement, as
expedient, some of the configurations and means of the several
embodiments described in the foregoing, and thereby further
enhance the various benefits described in the foregoing, such
as achieving smaller sizes and lighter weights in the overall
liquid crystal projector, obtaining pictures of high
brightness, and simplifying maintenance and inspection
operations.
An eighth embodiment will now be described, making reference

to Fig. 27. This embodiment concerns a light source and a

method and apparatus for controlling the light source. Fig. 1
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fromthe conparison regilts. Mreover, it is also per sible to conbine
and i npl enent, as expdi ent, sone of the configurati B and neans of the
several enbodi ments described in the foregoing, and thereby further
enhance the various benefits described in the foregoing, such as achieving
smal | eissazesmphif ieghteosaesght sonal t heewvef athe ¢ogliguraysemlohr oj ect or,
obt ai ning pictures of high brightness, and sinplifying maintenance and

i nspecthenligperatunne. An ei ghth enbodi ment will now be described, naking
reference to Fig. 27. This enbodi ment concerns a |light source and a

nmet hodAahilghppanattusnountont 00l Ls ngotheghrght ssobrckeat Fag. 1 47 is a
sinplified cross-sectional view of the configuration of the |Iight source.
A lightrensparagtuaiéctfOdestoomf i gRr ebasutbrhdatha ahodaspanent el ectrode
film102 that forns the anode, an organic light emtting layer 103, and a
met al | begehéct i odrt émiotiNd Lbgerf o0Bp &he sahbodel ot eebequesdeal |y

| am nated onto a glass substrate 101, and this is sealed with a sealing
substraiem1064 Thetpfepmas sheecathbhiesatégbégeanhtiahyy UDahind©8d Wi |1 depend
on the object that is to be illumnated, but it may, for exanple, be nade
on theoptdea g1aS8§ subxtZaténiolThendeshisfgisubsilatiewilOh afsédBihdgght
emtting unit 100 is provided with a heat sink 106 with an intervening

| ayer stbsgreasel1009 exhebplangrgsodet bertniscobghet émityindoudre heat
sink 106 is attached, across another intervening |ayer of grease 109

exhi bi t0ogwgddddépendaabnconduebijettythatfiattpabel i1luminated, but

it may, for example, be made on the order of 30 mm x 25 mm.

The sealing substrate 105 of the light emitting unit 100 is
provided with a heat sink 106 with an intervening 1ayér of
grease 109 exhibiting good thermal conductivity. To the heat
sink 106 is attached, across another intervening layer of
grease 109 exhibiting good thermal conductivity, a flat-panel-
shaped electronic cooling element 107 which utilizes the
Peltier effect. The sealing substrate 105 that configure; the
light emitting unit 100 may also do double duty as the heat
sink 106. The electronic cooling element 107 is air-cooled by
a fan 108.

A thermocouple is imbedded into the heat sink 106 to serve as
a temperature sensor 110 to measure the temperature of the
heat sink. Something other than a thermocouple, such as a
thermistor, may be used as the'temperature sensor 110. Also,
the temperature sensor may be attached to the heat sink

instead of being imbedded in it.
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shaped el ectroni c cool jgag el ement 107 which utilizes the Peltier effect.
The sealing substrate 65 that configures the 1|ight 6tti ng unit 100 may
al so do doubl e duty as the heat sink 106. The el ectronic cooling el enent
107 is air-cooled by a fan 108. A thernocouple is inbedded into the heat
si nk 106 HEHPSEAFILES SV tCONFArSldite C8BNEEL VE1 8o CRBAEALePPRE Renperature
of the_ heat sink. Sonething other than a thernocouple, such as a

t her mi 3EGNLiRgy svd teded las fofe Lighsera: ane S&h4HLULEHINE,s8Nd Bhe
tenperature sensor nmay be attached to the heat sink instead of being -

i thedd€@0ildnat swAgch Aldedpar SUBPAYIWGt OF SUtEdNg €4k grr¥en&ndocbher ol
both a lighting switch 112 for |ighting and extinguishing, and a cooling
swi t ch eleftpenisyseoliing eledenti Ad 7of f Toer PORL tiyet kermanadt pénrcPEool i ng
el ement 107. The positive termnal of a DC power source 113 is connected
t 0 t he Powedrs sauaiee dildctisogennegitiede tohé heefaane@arent gdlecthedeef s
connected via the lighting switch 112 to the netal electrode film 104. The
posi t i W idleedtheodegsit 1y eDCegovea ls ipgrgofl1 5 si sopseséeded iadithect |y to the
el ectronic cooling el ement 107 while the negative termnal thereof is
connectléghriiag sevidedl ildg dwi ttdle metalt elelsrodectfidmi d 0dool Thg el enent
107. When DC voltage fromthe DC power supply 113 is applied to the

t r ans paosiitt islee etleodaodd mfl@2 DEngovies supallyellddt iedeohinegitedos, the
organic light emtting |ayer 103 emits light, and the emtted light 116 is
radi at eld rteowdiyd te dihes e 1lsgitgiondice co@ling element 107 while the

negative terminal thereof is connected via the cooling switch
114 to the electronic cooling element 107.

When DC voltage from the DC power supply 113 is applied to the
transparent electrode film 102 and the metal electrode film
104, the organic light emitting layer 103 emits light, and the
emitted light 116 is radiated toward a glass substrate 101.
The organic light emitting layer 103 may be a single layer or
it may have a laminar structure made up of an eiectron-
transport carrying layer consisting of an organic film, and an
organic light emitting film.

A method of controlling the light source apparatus is next
described.

First is described a procedure for lighting an organic EL
planar light source for illuminating the body to be
illuminated.

Before lighting the light-emitting unit 100, the electronic
cooling element 107 is first activated by closing the cooling

switch 114. The electronic cooling element 107, thereupon,
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The organic light emtjng |ayer 103 may be a single Igyver or it may have
a |l am nar structure up of an el ectron- transport rrying |ayer
consisting of an organic film and an organic light emtting film A

met hod of controlling the Iight source apparatus is next described. First
i s desdriibed hyptbeellr power tughivnglan grgdnatl¥lcoplantinelhemt source
for illumnating the body to be illumnated. Before |ighting the |ight
emtti agnunilo6160d the éligbtremittingohnny &Pement 107 is first activated
by closing the cooling switch 114. The el ectronic cooling el enent 107,

t her eupba, té@pératinreenfbyhehbe®C podnkr186ppsymddbtogeddoml tyecool s the
heat sink 106 and the light emtting unit 100. The tenperature of the heat
si nk l@émpermbnireosedsby thé. tRtpthatpoensensotidéOwhéh the peatit in tine
when the heat sink reaches a certain set tenperature, say 10C, for

exanpl g nkt B@al:hQEt hngesthliaNsdi2tbapetReupEganhe Ebodd] andy¥ L esource.
is closed by the temperature switch circuit 111 By cI05|ng t he Ilghtlng

The. DC-Boabi SREIPE SIS 118 HUEPERE orifniOPel! BheSiOh bR, APt g, T
' thelé' 'ﬂas%ﬁ‘ Hy @ﬂe“'ﬂ é?ch? 'EQE‘ESH 9?%8{1& ili‘as been adeq“ate'y

cool ed; ere Wi nounce rise nperature of the organic

EL el egptglf,gslﬂgt QﬁeOﬁqaﬂltﬁnEstflcsmizw Ly cbegip ggwgfgigdguwlfeéhort

t1me,
to the light emitting unit 100 from the DC power source 113,

and the light emitting unit 100 radiates light.

If the light emitting unit 100 is lighted before it has been
adequately cooled, there will be a pronounced rise in the
temperature of the organic EL element, and the organic EL
element will begin to degrade in a short time, with its
brightness declining.

If, on the other hand, the organic EL element is excessively
cooled, dew will form on the front and side surfaces of the
organic EL element. This dew will alter the radiation pattern
of the emitted light, and cause changes in the properties of
the organic film which are readily altered by.moisture.

When the organic EL element is lighted, even if the light
emitting unit 100 is being cooled by the electronic cooling
element 107, the temperature of the organic EL element will,
due to the heat generated by the organic EL element, reach a
steady state at a temperature that is higher than the
temperature of the heat sink 106, so that no dew forms on the

light source.
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bri ght ness decl i ni ng. , on the other hand, the organgc EL el enent is
excessively cool ed, will formon the front and si‘ surfaces of the
organic EL elenent. This dew w Il alter the radiation pattern of the
emtted light, and cause changes in the properties of the organic film
whi ch Next readiescribed el pyegrRdwiqIrf@r \Hrdn IHE Dy igithith eElor@agien i s
lighted, even if the light emtting unit 100 is bei ng cooled by the
el ect rpkaraxcblginy seiegrenin l@men Heo tsiqieribtlnminft ik Wygdeidy EL el ement
will, due to the heat generated by the organic EL elenent, reach a steady
st at e eirgtehperimaredt hat is higher than the tenperature of the heat sink
106, so that no dew fornms on the 1light source. 50 O Next is described a
proceduiest ovf ext1 nguiis hdungree weiganisnpEl igd dmartie gimgagoier deidht order to
stop illumnating the body being illumnated. First of all, the current
bei ng swpptieg lay¢hel @3 gaomtiduming Ere tigiy lenyidrt 08 woitf ilfér iisg t he
light emtting unit 100 is reduced, |lowering the brightness of the |ight
bei ng esdtted, ldvepshg sthnelbaingousiss wif theowergng bdiendranghtteess of the
emtted light, the cooling swtch 114 is opened, stopping the supply of
power Abmdde eimcltamécucbplwith elementnd Chearkk syphtrnessriafatilig cool i ng. At
this time, the current flowing through the organic light emtting |ayer
103 needioneéyg biglenpugtie tcombkeg tdhel orlgani £ id igheneaiy tstiogpimyarheshi ne
slightly; the light emtting unit

supply of power to the electronic cooling element 107 and so

terminating cooling.

At this time, the current flowing through the organic light
emitting layer 103 need only be enough to make the organic
light emitting layer shine slightly; the light emitting unit
100 need only generate enough heat to keep dew from forming on
its surface.

If, at this juncture, a large current is passed through the
organic light emitting layer 103, the temperature of the light
emitting unit 100 will rise because the cooling has been
terminated, so that, as a result, functional degradation of
the light source will be accelerated.

At the point in time where the temperature of the heat sink
106 has risen to a certain set temperature, say 10°C, for
example, the lighting switch 112 is opened, terminating the
supply of current to the organic light emitting layer 103, and
extinguishing the organic EL element.

When, instead of implementing the procedure just described,

the light emitting unit 100 is extinguished simultaneously
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100 need only gener at eggnough heat to keep dew from f ing on its
surface. If, at this j\@cture, a large current is pas -t hrough t he
organic light emtting layer 103, the tenperature of the light emtting
unit 100 will rise because the cooling has been termnated, so that, as a
-resul t wifumdtemmiala thiegy aded iedreafrortilve dooghings elregenw (110 7he thec dleatat ed. At
the point in tinme where the tenperature of the heat sink 106 has risen to
a cert aimksdi0a enpdr attirld, tsaycdl@G, amar thex arepesattilom loifg teiartg bywitheh 112
is opened, termnating the supply of current to the organic light emtting
| ayer IOG3yhtarehitexdtnigigiliesdunty 1dte hasgdeen Eleralievseid, derthd wsigaadcof

i npl ementing the procedure just described, the light emtting unit 100 is
ext i nguIs kdeersintulwtidne aesahiledOand dew ariliinglorig oinhe tel ectroni ¢ cool i ng

el ement 107, the heat sink 106 will still be cold, and the generation of .
heat byIrdstead ldfyhihiegrddsiy Wermmnit G0 inmerhesrd eotweaiedhes kit ;
organic EL elenent will be chilled and dewwill formon it. Instead of the

grease shifk i drfd itHeerqensiech Petumar adtee 1@atb £ Shek 1106 tars ittha ngeal i g
substrate 105 of the light emtting wunit 100 in the |light source _

confi guirditd Qro0 nid Ritfe antti MIHrce idon S gAStilkine in0 tihilselRPTR iheTREet
exhi bi.ting high thermal conductivity. Wien this is done, it becones easy

to renoite id i «yigan adElifdaitsd ighthesauiesd i i Mildte thedinagi Nk 106,
thus meking it easy to repl ace the organic EL planar light source 100.
conductivity. When this is done, it becomes easy to remove
the organic EL planar light source 100 from the heat sink 106,
thus making it easy to replace the organic EL planer light
lsource 100. |
A ninth embodiment will now be described,lmaking reference to
. Fig. 28. This embodiment eoncerns the application of the
eighth embodiment to a .projection display apparatus. Fig. 28
is a simplified cross-sectional view of the main optical
Systems thet configure a prejection display apparatus.
‘With respect to this projection display apparatus,
configurational elements that are the. same as or similar to
those explained in connection with the first embodiment are
indicated. by the same reference characters, while, with
respecn to the apparatus for implementing the control method
for the light source apparatus, those confiéurationallelements
that are the same as or similar to those explained in

connection with the eighth embodiment are indicated by the

same reference characters, and the description thereof is
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A ninth enbodi ment wi ljanow be described, making refergnce to Fig. 28.
Thi s enbodi nent concer the application of the eigh enbodi nent to
a.projection display apparatus. Fig. 28 is a sinplified cross-sectional
view of the main optical systens that configure a projection display
 appar agusheyw onhitbsgeet abridgedprdfeet$ame dippl 89s appadatesiptions
configurational elenents that are the. sane as or simlar to those
expl ai fied thecbentibtand snbseqhent i esbodnhenttsremeraie. indi cated by the
sane reference characters, while, with respect to the apparatus for

i npl enEh¢i igagbe dosplayededhothefovedtdesplghingoligeidppaystalk, those
configurational elenents that are the sane as or simlar to those

expl ai penelnl2Rohhettddsplath tbéé eomghdhervbinhgen; anethadyredred by the
sanme reference characters, and the description thereof is 52 either omtted
or abrdigptlayIhe Iageiappryesal opaesTripsiomst &dsplaest@nédnand subsequent
enbodi nents herein. The inages displayed on the red-displaying liquid

cryst atompaneht 12Ragbal ah&pbayshe epl conpdnshayingoesqubdd ¢hesgaken-

di splaying liquid crystal panel 12G that displays green conponent i nages,
and onpahelblze- dhapl ayspyats gulde ceympahenpatielgd2Bat Batomlb spéadyisy bl ue
conponent inmages are conbined by the dichroic prism15, then enlarged by
‘the prohecéiionrdesspibsmand, dt 5ph ayetla oged Ney seieeprd Ject foh heensit 6 est  of

clarity, the structures of the liquid crystal panels and projection |ens
are noandransplayédt basehecoopesenis. are depicted as bl ocks. Either a
reflective or a transm ssive screen can be enpl oyed

- In the interest of clarity, the structures of the liquid
crYstal panels and projection lens afe not drawn, but those
components are depicted as Eloéks;

Either a reflective or a transmissive screen can be éméloyed
for the screen 17. |

The red—displaying liquid crystal panel 12R is illuminated by
a red-light emitting unit 100R that emits red 1ight;and that
is positioned at its back. The light emitting unit 100R has
the structure diagrammed in Fig. 27, for example, and is
cooled by a cooling mechanism that comprises é.heat sink 106,

. electronic cooling element 107, and fan 108, as shown in the
same Fig. 27. 1In Fig. 28, in the interest of clarity, the
grease, temperature sensor, and température switch circuit

- depicted in Fig. 28 are omitted, but the control method

" described in connection with the eighth.embodiment is used to
start aﬁd sﬁop the electronic_cooling'element 107, and to

control the lighting and extinguishing of the organic EL

planar light source.
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for. the screen 17. Thegged-di splaying liquid crystal panel 12R is
illumnated by a red-\@ght emtting unit 100R that e s red light and
that is positioned at its back. The light emtting unit 100R has the
structure diagranmed in Fig. 27, for exanple, and is cooled by a cooling
mechaniSdmitlaatl ycofpri $be grieeat-dispkaydeg lelkweddr emystedobangleldfent 107,
and fan 108, as shown in the sane Fig. 27. In Fig. 28, in the interest of
claritwpnd tbe plessdispdayengt digqusdnsoystaddprasepeidBure gweesh circuit
..depicted in Fig. 28 are onmtted, but the control nethod described in
connectliightwiemi ttthageughitth 160todhaenemis sugeeeno Lighar tisapdsstdpnete

-el ectronic cooling elenent 107, and to control the lighting and

ext i ngaits ltihieg batckt bé - ahgagireebBldigpdaginki ghtjusducecgstal pabeii LaGly, for
t he green-displaying liquid crystal panel 12G and the bl ue-displ ayi ng

| i qui dandy st dllugaddight?Bmiztdhgennilti gloOBerhbti egitsi blh€ODiyhat iemits
green light is positioned at the back of.the green-displaying liquid
cryst alpopdndontdGat ahe dakkuefl itglet benet-disgluagiinglQ@ButiBatresths bl ue
“light is positioned at the back of the blue-displaying liquid crystal
panel paBelandst,handeshectriegpeatdari orghnipl anaplhingltt 13gurcesurther ef or-
are cool ed by a cooling nechanismlike the one described in connection

W th t htegiegbirh agebedoredt byAat eobl iagbadiciantisw |Llikeowhbeodescri bed,
maki ng reference to. Fig. 29. This enbodi nent concerns a |ight source and
a net hdéscandedppar eousekbaionortitdl khegetigdthi ghbosomepe.. Fig. 29 is a

A tenth embodiment will now be described, making referenge to
Fig. 29. This embodiment concerns a light source and a method
and apparatus for controlling the light sourcé. Figf 29 is a
simplified cross-sectional view of the configuration of fhe
light source..

. Except insofar as the position of the temperature sensor 110
is different than it is in the configuration of the light
.source in the eighth embodiment diagrammed in Fig. 27, all of
the configurational elemenﬁs are the-same.

The temperature of the light emitting unit 100 is detected by
the temperature sensor 110, and a temper#ture switch circuit
111 is pro?ided which, in response to that temperature,
controls either the lighting switch 112 for the light emitting
unit 100 or the cooling switch 114 for the electronic cooling
element 107. |

The light source control method is described next.
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sinplified cross-sectiggal view of the configuration the 1light source.
Except insofar as the asiti on of the tenperature sen 2110 is different
than it is in the configuration of the light .source in the eighth
enbodi nent diagrammed.in Fig. 27, all _of the configurational elenents are
t he safférsthe t?’@nﬂéloﬁle@ﬂéeoﬂsleﬁewme@htlléﬁfittlfllgnﬁhGnPFQEO@Ci ELdelererl by
~the tenperature sensor 110, and a tenperature switch circuit 111 is
‘provi dé@ widelx, tion ildsponaset shehkpdyetpebst dléumingherdols either the
lighting swtch 112 for the light emtting unit 100 or the cooling switch
114 fodesiegidedst roni c cooling elenent 107. The |ight source control
nmet hod i s described next. 54 First, the procedure used when |ighting the
or gani Beflore drigmt ingn tiveddrighs Emiggiingt anthe 188dy the. ebectkpoatnated is
described. Before lighting the light emtting unit 100, the electronic
cool i ngosllémgntelEdienits 1f0i7r dts ddiristated ivitedel eFheorilectgoolicng el enent 107
is driven by the DC power supply 115, whereupon it gradually cools the
heat sicoolli0fy adckmemne [1i0ghtis emitvenngyutine DOOpoVke seppéyaflibe of the
light emtting unit 100 is nonitored by ‘the tenperature sensor 110. Wen
the t enpheraapon dft tgraduadity cewilist ithg et $00kr d@6hesdatber faghtset
tenperature, say 10C, for exanple, the lighting switch 112 is closed by
t he t ermmertatiorge wwitt di9oci rcuit 111.

The temperature of the light emitting unit 100 is monitored by

the temperatufe sensor 110. When the_temperature of the light
emitting unit 160 reaches a certain set temperature, say 10°C,
for example, the lighting switch 112 is closed by the
temperature.switch circuit 111.

By closing the lighting switch 112, power is Supplied from the
bc power supply 113 to the light emitting unit 100 and the
light emitting unit 100 radiates light.

Next is described a procedure for extinguishing the -organic EL
~element in order to stop illuminating the object being
illuminated. |

First of all, the current being supplied to the organic light
emitting layer 163 configuring the light emitting unit. 100 is
reduced, lowering the brightness of the light being emitted.
‘Almost simultaneously with 1owering.the brightness of the
emitted light,_the'cooling switch 114 is opened, stOpping the
supply of power to the electronic cooling element 107 and so
terminating codling. At this time, the current flowing

‘through the organic light emitting layer 103 need only be
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By cl osi hg the |ighti switch 112, power is suppli ed fromthe DC power

supply 113 to the lig emtting unit 100 and the |Ii .emtting unit 100
radiates light. Next is described a procedure for extinguishing the organic
EL .elenment in order to stop illum.nating the object being illum nated.

Fi rst &hoalgh toha&laker t&et oserngCsdpphtedmisting dryani hiinght emitting
| ayer 103 configuring the light emtting unit 100 is reduced, |owering the
bri ght ’dsghdlyrhéhiei gmgabdicngLlemilemeat neegosnlyi ggneaateushgught h | oweri ng
the brightness of the emtted light, the cooling switch 114 is opened,
st oppi Mgatthéo ke@ep deof fpoweformingeoal ber sniréaceobifnghel éaght 107 and so
termnating cooling. At this tinme, the current flow ng through the organic
| i ght emitttiimg lanigr 1003 need only be 55 enough to nake the organic
light emtting |ayer shine slightly; the. organic EL el ement need only
gener atrd temo wyio 1 imga thatso bleeap téewinatedf, othenheatt sheksubbaweldf the |ight
emtting unit 100. After cooling has been term nated, the heat sink 106
will  sthilll be cooling tthe liight eniitting unit 100 ffor a Littlle while, but
when the tenperature of the heat sink 106 begins to rise, the tenperature
of thewhidlet, éutt theg dhe ttdPemaltral od thegheatosingelOAt behénpotat in
time when the tenperature of the light enmitting unit 100 has risen to a
certai riset, ttémpeenpearatureapft tOE€, lfighteraipténgt hailki ghoi rgliwalsh 112
wi |l be opened, the _
begin to rise.
At the point in time when the temperature of the light

emitting'unit 100 has risen to a certain set temperature, say
10°c, fof examéle, the lighting switch 112 will be opened,.thé
Supply of,current to the organic light emitting layer 103 will -~
be stopped, and the organic EL element will be extinguished.
In the eighth and tenth embodiments, the temperature sensdr_
was attached either to the heat sink or to the organic EL
element, that is, to only one of the two. It is alsd
-possible; however, to attach_it to both, aﬁd thus, while
monitoring the temperatures of both the heat sink and the
organic EL element, to control the timing of the initiation
and termination of cooling, and of lighting and extinguishing
the orgénic EL element.
'An 11th embodiment will now be described. This embodiménﬁ'
céncerns the appliéation of a control apparatus for a light
source apparatus in_a projection type liquid crystal display

apparatus.
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supply of current to t organic light emtting |ayer (103 wll be stopped,
~and the organic EL el nt wll be extinguished. 1In ‘e eighth-and tenth
enbodi ments, the tenperature sensor was attached either to the heat sink
or to the organic EL elenent, that is, to only one of the two. It is also
possi blfe, ohbeeverrdse &hkadhtht embolomantamnd thesapphitetiopnofothag the
tenperatures of both the heat sink and the organic EL el enent, to control
t he ti menghokmbbhdimenti &bi anprajdctéon daspbayoéppaoktung, and of |ighting
and extinguishing the organic EL el enent. An 11th enbodinent will now be
descri bed2thhiesbendtimdnnentill aowcbendesbeibpgdl i making oéfarenoér vd
apparatus for a light source apparatus in a projection type liquid crystal
di spl ayigappar.at this5embbdamkar wondernthe lightesbadceesahdi & wbehod
application of the tenth enbodinent to a projection display apparatus. .A

12t h eamhddiappatatuk| foewcbatdestingedhenbkyng seftiecencerig. Bogis38. This
enbodi nent concerns a |ight source and a nethod and apparatus for

cont r olsliimpg itfhed cgbssseeteeonhilgdidQram af 5h§pbbﬁk§ﬁu§é@§§n36€t&0na|-

di agram of the configuration of a |light source. In this configuration, the
t enper atiuhe sengee.110 and the tenperature switch circuit 111 in the |ight
source of the eighth enbodinent diagramred in Fig. 27 are renoved, and in

their phac@is tomEigartedbh,l2hel Seppeyhtade IBAsethero ag@ntheurational
elenments, that is, the light emtting unit 100, heat sink 106, electronic
cool i ngemperamriurOéwided tafcuit 111 in the light source of the
| eighth embodiment diagrammed in Fig. 27 are removed, and in

their place a timer circuit 121 is provided. The other .

configurational elements, that is, the light emitting unit

100, heat sink 106, eléctronic.cooling element 107, and fan

108 are the same as in the eighth embodiment.

The timer circuit 121 controls the lighting switch 112 of the

‘1light emitting. unit 100 or the cooling switch 114 of the

electronic cooling elemént 107;

A light source control method is now described.

A procedure ié first déscribed'for lighting the organic EL

planar light source in order to illuminate the object to be

illuminated.

Before lighting.the light emitting unit 100, the eiectronic

cooling element 107 is first aétivated by closing the cooling

switch 114. The electfonic cooling element 107 is driven by

the DC power supply 115, and the heat sink 106 and organic EL

planar light source 100 are gradually cooled. -
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108 are the sane as i he eighth enbodinment. The tingg circuit 121
controls the lighting itch. 112 of the Ilight -emtti unit 100 or the
cooling, switch 114 of the electronic cooling elenent 107. A light source
control nethod is now described. .A procedure is first described for

l'i ghti maet Remerganireull 1QhaBé@ihbgﬁba§QH&ﬁ§ bmagéeertiﬁelkkaﬂleﬁée the
object to be illumnated. Before lighting the light emtting unit 100, the

el ect r gBmentceolkl BBoeliagERY 110 134f iESt1askbivat g8 BYecheshBIihheigeo!l i ng
switch 114. The el ectronic cooling element 107 is driven by the DC power

suppl ywhta, send tbe heak phBkel@fsandsghaantheEbioBhiagaks! Lght source 100
are gradually cool ed. 57 The tinmer circuit 121 begins nmeasuring el apsed

tinme f6@6&1%@9swﬁQ@ﬁnﬁlﬁhetﬁgohhﬁﬁtiﬁbtEai%éﬁ H§ZC£H§€d AbohREcPEyNt in
time when sone set time has el apsed since the closing of the —¢oo i ng

swi tchill4net he h&ga&a@glagnhﬁatllaotQ@tcuésgennected Lo the light
emtting unit 1 0 is close By closing the lighting switch 112, power is

Supp"%ghEQOEE%g Eh%hiagﬁt%gb gyiRkh 1glgh &hﬁngupp geg8p£§a113 and

t emtting un |ates y - measu or ehand t he

vari at hg htnfﬁg%taﬁ§EEBEEU&@ootr hhepk! 88! p ahktgﬂgp 9931 00ahGOphLhe start

of coo it ta or th | rght

enltthg%4nnbhliggn uhgaoEO?O% g&ggasegaghenperature after the cooling

sw tch is closed can b nthat tinme, it is
By measuring beforehand the variation in the temperature of

the light emitting unit 100 from the etart of cooling, the
time that it takes for the temperature of the light emitting
unit lOO to reach a certain set temperature after the cooling
.sw1tch 114 is closed can be found. Based on that time, it is
possible to set the time from the closing of the cooling
switch 114 to the ciesing of the lighting switch 112.

Next, a procedure fer extingnisning the light emitting unit
100 in order to stop illuminating the object being illﬁminated
will be described.

First of all, the current being supplied to the organic light
emitting layer 103 configuring the light emitting unit 100 is
reduced, lowering the brightness of the light.beiné emitted.
~Almost simuitaneously with lowering the brightness of the
emitted light, the cooling switch 114 is opened, ‘stopping the
supply of pewer to the electronic ceoling element 107 and so
terminating cooling.

At.the'noint in time where some set time interval has elapsed

since the opening of the cooling'switch_114, the lighting
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possi ble to set the ti fromthe closihg of the cooli switch 114 to the

closing of the lighti witch 112. Next, a procedure r extinguishing the

light emtting unit 100 in order to stop illum nating the object being

illum nat.ed i.ll be described, . First.of all,.the [Lr ing_supplied to

the " or GHHEET R DR Ry PaylE To9nRonmis g “PHE EP8ndSRPeTERE uni

100 is__reduced,. lLoweri.ng .t he br.i ghtness .of t. l.ight being emtted.
dn&lﬁeaﬂé'gﬁs f '%nc[ nIgO\%lrlitné St Xt l%gug’g%ed'

Al most 28 . e bri"ghtness of the emtted |ight,
the coqlin i_t.ch 114 is.o , i th I f th

e o BBl B8 e, 2LPEL0 N TRBYARHGRNE thE Lot 1
ti wh toti [ h l. d_ si h in f the
ool | ngESRPen B FLEMERY (A g hes CEETERL ™y D5 GO TeBFed LEo ehe. | | gh
emttin ni 1Q0 i s ,opened, .the Light itti i i ti, i shed.
By moadUeEy Bertgr SRIRITIRE GRANGATon tRE Compererure of PenBroaPyan ¢ EL
i ot SENERod S G ATe SGPGaReE WENREFERIRE A3 PEacRosBRETa8 OF |
tenperature after the opening of t%lhe cool.ing .switch 114 and the

t er mi n&tio T oG Wb IS¥idBddéd angh tH SR agero@T FPOdNFossPRFEt 0 set
the ti f th ' )f th .| itch 114 tq th [ f th
[ aht i (8 SHECH e Pamt e Jorlf: SERBLEOR o CRE Int B6uTcem Aeni o,

enbodi ment,.. in f .the gr - i nter n the h Lk
106 opéﬂingfofﬂéﬁgjé%ofid% w%%%% %Q% Eot%h%p%%%nqggm%% tﬁ'xee eat si

lightiné switch 112.
.In the qonfiguration of thellight source in this embodiment,
instead ;of the grease 109 interposed between the heaf sink.106
and.theiséaling substrate 105 of the light emiﬁting unit 100,
it is possible to interpose a éheet exhibiting high thérmal
conductivity. When that is'done, it becomes easy to remove
the heat sink 106 from the light emitting unit '100, making it
easy to!replace £he light emitting unit 100.
A 13th embodiment will now be described. This embodiment
‘concerns the application of the 12th embodiment to a
"projection display:apparatus.
In the i3th embodiment, in other words, an example is
'describgd wherein the 12th émbodiment is applied to the
projection display apparatus diagrammed in Fig. 28.
In the foregoing, descriptions have been given for the light
source épparatuses and fof_thé methods and apparatuses_for'

cohtrolling the light source apparatuses of the present

inventiqn, together with descriptions of display apparatuses
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-~ and . the; sealing subggrate 105 of the light emttinggunit 100, it is
possible to interpose- heet exhi biting high thermal nductivity. Wen
that is done, it becones easy to renmove the heat sink 106 fromthe |ight
~emtting unit 100, nmaking it easy to replace the light emtting unit 100.
A 13t hiBnwbdrhehhonel FopsHobemgEbedFbaBd FRP3TaRBEAFNBRE 2BBhEREns t he
application of the 12th enbodinment to a projection display apparatus. In.
the 13&k éfrbbaFmdkie te ecneeiver 8, ManYedafpreens caeiegnbrblWA®rein t he
12t h enbodinent is ‘applied to the projection display apparatus di agranmed
i n Fi gandgconprphenesnedsi Agr dbiEcipgi 6he haMéngeefi §heehlgbELlRGeCT| ght
source apparatuses and for the nmethods and apparatuses for controlling the
| i ght ¢berdaghppararasespphrehyspradenhe tAnangi o, coodéndeinwpr@er
descriptions of display . apparatuses 59 o in which those control nethods
and apper sufifesienglgppbipédthel brgenposEibeéementenwbiile sfippuaysingf er ent
configurations and control nethods for shifting the timng of the lighting
of theéhei gormatuione odpdemabos thrdorbenticnEhgedemeotki nghiiahoidea to
sufficiently cool .the organic EL el ements while suppressing the fornmation
- of dewmadnt bejecgapifc tBe plresentsinwknthons aFomaenanpjlect oo the present

i nvention. For exanple, one can conceive of a configuration and control
met hod coheedivie bdt b @onifilgeraciioourndagdni&rpénpetardr whewetiohbethcait are
provi ded, wherein the tenperature switch circuit is enployed when

| i ghtindgmer cigeaniic Bibdelaeempezadutrkeswiitteh ciircuiit mye provided,

wherein the temperature switch circuit is employed when
lighting an organic EL element and the timer éircdit_is
employed when extinguishing it.

It is also possible to provide é humidity sénsor, and to vary
either the set temperature or the set time according to the
humidity;

The industrial potential of the present invention will now be
discusséd.

By implementing the projection display apparatus of:the
-present invention, as described in the foregoing, it is
possible to émploy organic EL elements as light emitting
layers, to provide éooling means therefor, attachment means
permitting free-attachﬁent and detachment, means for
regulating’the directionality of the emitted light, means for
raising the efficiency of the emitted lighﬁ, and means for
autbmatically determining.the useful life, and to gmploy-a
resonator structure, wherefore a projection display apparatus

can be provided in which light emitting units based on organic
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enpl oyed when extinguighing it. It is also possible tgprovide a humdity
sensor, and to vary her the set tenperature or t et tinme according
to the humdity. The industrial potential of the present invention wll

now be discussed. By inplenenting the projection display apparatus of the
presentEll rlendms ae dagdidyker iwhildhe ifsondgoitndn keilght ,pegsilhl ent o enpl oy
“organic EL elenents as light emtting |ayers, to provide cooling neans

t her ef arizet taghrefabIRans pafaddtildalg inpdemdntacivent aaad wdgcachment , means
for regulating the directionality of the emtted |light, nmeans for raising.

t he ef fovairtmefprida &iF tired ldr@htvergNd irTgFarRe 1Ok o W @ineC alikn
determning the useful life, and to enploy a resonator structure, _
wher ef aime priraf eatd.on di spl ay apparatus can be provided in which |ight
emtting units based on organic 60 EL elenents are enployed, which is

light ith Weirthiculss! by Nnsta8,indN&0eanaly eedhsPicaaipraalinigtp! enent ati on,
and which overcones problens that are very difficult to overcone wwth the

prior afectdbridl dddllidly dlenditis2ldr MEatQPladig c1RANT @AM $hd
el ectronic cooling elenents or heat-radiating fins’in the light emtting

units, JitgHtS MRS BIL driSUPReSS $Readald @) sppHedll weFesia®on
performance caused by heat generated by the organic EL el’'enents, thereby

rer;; .G%'rﬁqg usfftllen ifsBion YAidrane@ Rau@idn@ss heard gepRldRedl by $8euring
' organic EL elements, thereby extending useful life, |

stabilizing brightness, and continually séduring maximum
brightness. |
Also, by providing attachment means for attaching the light
emitting units to the base on which the liquid crystal panels
and light emitting units aré_mounted, so that they may be
freely attached or detached, it is possible to make the light
emitting.units comprising organic EL elements t§ be
individually indepéndent, and to easily feplace them in
conditions wherein their electrical.connections and optical.
:positions ére definitely secured. :Thus the replacement
.operation'is made more efficient and maintenance and
.inspection are simplified.
Furthermore, 'by measuring the terminal voltage across the
:electrodes of the light emitting film structure, determining
the life expectancy of the light emitting film structure from .
‘that terminal voltage value, and, when the useful life is -

judged to have expired, announéing that fact, it is easy to

determine when it is time to replade the light emitting uhits,
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brightness. Also, by pggviding attachment means for atfaching the |ight
emtting units to the e on which the liquid crystalg@anels and |ight
emtting units are. .nounted, so that they may be freely attached or
detached, it is possible to nake the light emtting units conprising

or gani anflL takeepRt $ot anbarei Adigti duallliyyi pdependeatspaadst aneasily repl ace
themin conditions wherein their electrical connections and opti cal

. posi t ifaeg 1atatdemaintenynsecuhadinpuattiba.repl acement operation is made
nore efficient and mai ntenance and 1nspection are sinplified.

FurtheM@Q@anerbybye?&uquanha1k@&ﬁhaably@ytagguaatgﬁg inB8ns. Shert sodes of
the light emtting filmstructure, determning the Iife expectancy of the

l'ight eenkt aRgakis! Brsbiriehuaerhyemot kayullaesi sak ¥okbageoxal ue @ﬂd when
the useful life'is judged to have expired, announcing that fac¥ -

easy te@nedetight efivhed ifrolstheN®ibatr eplideenhhenktghtoethhti g unlts 61
o and thereby to insure high quality picture displays and facilitate

Mai Nt eraees N E&%B@@tbQQStB@rEQM%is bxherezkebegonallty of the
directionality-regulati ng"means such as |ens arrays or prismarrays to

regul ag ghle jdiciaehitoBal ithe q&qulaec&yghgleghhbgg From the hiight enitting
units so that it faces the liquid crystal panels, the directionality of

~ the Ib&hktuﬂ@lq%aksoaohg%l%aﬁgl@raaxakatham@héntgoehhhselaﬁ tovegitting
units conprising organi c EL el enent's can be inproved, the efficiency of
light ipel derGei@dckhe sl hq4nd ¢h¥shdhcBaBal ¢he 1iquid crystal panels
can.be enhanced, and pictﬁres exhibiting high stabilized
brightness can‘be presented.

Furthermore, by integrally forming microlens arrays or
microprism arrays on the light-emission surfaces of the
transparent substrates of the iight emitting units, it is
possible to raise the light-emission efficiency from the light
emitting units comprising organic EL elements, and thus to
present pictures exhibifing'hiéh étabilized brightnéss.
Moreover, by proViding, in the light emitting léyer.structures
'Qf the light emittihg units, resonator structures that
selectively reéonate and emit light of specific wavelengths,
the directionality and efficiency of light incident on the
liquid crystal panels can be Sharply improved.

‘The light source apparatusés according to the present
‘invention comprise.organic EL-elementS-and cooling mechanisms
for cooling them, and either ﬁemperature senSoré_attached to

the organic EL elements or to cooling means, or,

62



——

. —_

can be enhanced, and p'h tures exhibiting high stabilizgd brightness can be
presented.-. Further .by integrally formng mcrolggs. arrays or

m croprismarrays on the Ilght em ssion surfaces of the transparent
substrates of the light emtting units, it is _possible to raise the

i ght - SH-SENGH WWEivei &ddPTSHr 67 ChEY Ehkt orgapdf By GHERENESnBRPsPRg.
organic EL el enents, and thus to present pictures exhibiting high

st abi | [CPEFNSLIGE Ads CONBF@O@@PtebVS&PSV gﬁnﬁooﬂﬁnﬂh@eﬁpéht enmitting |ayer
structures of the light emtting units, resonator structures that

sel ect (& Petdosh &fe coRd rediling gﬁlte 4L Ibe SPHTE L\ APRREAGHRS OF the
~directionality and efficiency of light incident on the  liquid crystal
panel s FE&F §Wdﬁ@¢}qnnpﬁ@#6@erFﬁéehl@ﬁtC§é€ﬁ€ée596§ﬂabusé@eaéééﬁdlng to
the present invention conprise organic EL elenents and cooling nechani sns
for codihiatg theefpimdmg dotheoft eppdiaduss agédsgr angt saepedngoandhefor gani c
EL el ements or to cooling neans, or, 62 o alternatively, tinmers, so that
t he or darghd img @inemenrts. nead Siid ndc Gier SIrgedicnE: pdehed dtghs §9pﬁge§he
cooling neans. The nethod of controlling the Iight source apparatus of the
pr esentis mhdrfitiesh, efirherebypmenitordngr &dtee tierpe gy uriee ofaghe t hat t he
timng both of cooling starting and stopping and of [lighting and

ext i ng@irgdm§ e drag@nite Mith Aeaperaghies §eNeess i 9rshiyf mednserther by
nonitoring the tenperature of the. organic EL elenents with tenperature
sensor §imaTrspy . TW@@ngtoﬂS19Q@§ﬂ§1eTNGSSuﬁfﬂ§lﬁé§§WbP@0ﬂot§Gfprgaénply c00

the organi c
EL elements while suppressing the formation of dew thereupon,

so that degradation in the organic EL elements can be
suppressed and their useful life extended.

‘The control apparatus for the light source apparatus of the

present invention, moreover, is characterized-by the fact that
it céntrols the timing both of cooling starting and stopping
and of lighting and extinguishing the organic EL planar_light
sources, either by monitoring the temperature of the organic
'Et elements with temperature sensors, or by means of timers.
_Thus it is_possible to suffigiently cool the organic EL
elements while supp:éssing the formation of dew thereupon, so
that degradation in the organic EL elements can be suppressed
and their useful iife extended.

Furthermoré, if the method and the apparatus for cdntrolling
the light source apparatus of the present invention is
implemented, the display éppératus of the presént invention
can be made significantly smaller than a display ap?aratus.

which uses an electric discharge lamp as the light source.
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EL el ements while suppigssing the formation of dew t heggupon, so that
degradation in the org c EL elenents can be supprediid and their useful
|ife extended. .The control apparatus for the |ight source apparatus of the
present invention, noreover, is characterized by the fact that it controls
t he tilhay bothlaimedoling starting and stopping and of lighting and
extinguishing the organic EL planar |ight sources, either by nonitoring.
t he tenperal ure HIPXhEeot yemi ¢isElay| PRI ILYH tFPRRPBIBA Ur e sensors, or by
means of tiners. Thus it is possible to sufficiently cool the organic EL
el ements whil e stppremissive hbiquideeiystal pRvelsherkapohisplay t hat
degradation in the organic EL el ements can be suppressed and their useful -
i fe exmageed. Furthernore, if the nethod and the apparatus for controlling
the light source apparatus of. the present invention is inplenented, the
di spl ay appar at ukiglit t Seupcresenits nvizat i ane pesitbhromedieorsitgne fhadnt |y
smal |l er than a display apparatus.. which uses an electric discharge |anp as
t he |ighdesofirs@id 6Biqthad ¢sy$tial neanéebs dnd Alpaoj eopoiseli sjpdly appar at us
conprising: transmssive liquid crystal panels that display images; |ight
sour ceemitt $ng hat i s epposidedmedtmnordren backl. slervemts sas dlighui d crystal
panel s and that conprise light emtting units provided with organic EL
el emrenémitsihgghéyersi and ngod himg smeamms cood v dedreamss pidvidgdt i n said | i ght
emtting units for radiating heat generated by said |ight

emitting units for radiating heat generated by said light

emitting units; and
a projection lens positioned in.fronﬁ of said liquid

crystal panels for enlarging images displayed on said liquid
crystal panels and projecting them onto atscreen.

2. The projection display apparatus according to Claim
1, wherein said cooling means éxhibit a strgcture wherein -
there are electronic cooling ﬁeans utilizing the Peltier
effect positioned at the back of reflecting electrode layers
positioned at the back of said light emitting units, and
thermal conductors that conauct generated heat are interposed
petween(%aid reflecting-e;ectrode layérs and_said.light
'emitting 1ayers

3.. The projection display apparatus acgording'to.either
Claim 1 or Claim é, wherein said cooling means comprise
cooling'bodies.pro§ided with heat-radiating fins that conduct
and radiate the generated”heat, provided at the back of
reflective electrode léyers positipned at the back of said

light emitting layers, and sealing substrates that seal off

'ﬂus SHEET HAS BEEN
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emtting units; and a ggojection |lens positioned in frgnt of said liquid
crystal panels for enl ing i.mages di splayed on said quid crystal
panel s and projecting themonto a screen. 2. The projection display
apparatus according to Claim 1, wherein said cooling nmeans exhibit a

st ruct (€ WETRS (Oferld ddite eBIiESENGNITd 1B ST NG tE8Ss thetl ilarAgdehe Pel ti er
effect positioned at the back of reflectin% el ectrode | ayers positioned at
t he badleist r&fil®atiig edmctriods dAavess andd thatmintegmatet 6addt hat conduct
generated heat are interposed between said reflecting electrode |ayers and
sai d. | i@ Lnghistibisid atepe B d3 safe cperdilact Pod igiSsspl ay apparat us accordi ng
to either Caiml or aim2, wherein said cooling nmeans conpri-se - cooling
bodi es providded vileh predectddinadilsgliynaprphzetesnadgerrdand tadcaaeémt he
generated heat, provided at the back of reflective electrode |ayers

posi t i Snedhgretime syadlacsf aggiag olfi ghtldeepti-ngdliagdng, fand séakang
substrates that seal off 64 the portions of light emtting filmstructures
t hat i eolaldeg deidd asefdrectfionged sot thas tagecsntemdpolationst edr akédsai d
seal i ng substrates and said cooli-ng bodies. 4. The projection display
appar atlighdc eoviditiga einGitsi mre3 lawlgereithaguthac endr pastabnsaictiereof.

heat -radi aring fins of said cooling bodies are forned so that the center
portions 5sai d Thiei ghro Jewittibinngispiley appalratger achamdtihg €ndCpariti ons

t her eof . . The projection display apparatus according to Claim 1,

wher ei d,ﬁh@r@i@aﬁiaddEpr@Ia@d:snﬁg slenenssentrs ehemegesethbe generate

_white light.
6. .The projection display apparatus according to Claim
1, wherein said.liquid crystal panels comprise three liquid
crystal panels fhat separately display images in red
components,” green componénts, and blue components, said
organic EL elements comprising three orgénic EL elements thgt
separately generate red, green, and blue light, exhibiting a .
_structure wherein a dichroic prism is interposed in the
opticai path between said three liquid crystal panels and said -
prdjection lens.
7. A projection display apparatus comprising:
transmissive liqﬁid crystal panels that displaf
'images; | |
light emitting units positioned in back of’said
iiquid cfystal'panéls aﬂd provided with light emitting layers
comprising organic EL'eleﬁents; and
attachmenf means for attacﬁing said light emitting

units, such that they can be'freely attached and detached, to
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white light. 6. The preﬂ-ction di spl ay apparatus according to Claim 1,
wherei'n said liquid cr]lfal panel s conprise three lig crystal panels
that separately display images in red conponents, green conponents., and
bl ue conponents,. said _organic EL el enments.conprising three organic EL

ol enentd LRASE SBEAPAFSAONEcREr &t BaFEASNGYBERD ARA BPUBLFGRRLS exhibi ting a
structure wherein a_dichroic prismis_interposed.in the optical path

bet weer 194itd FﬁVéEaﬂi&Gpﬁlér9§9aﬁabgnéthEngmééFangpPB?Eﬁtion lens. 7. A
proj ection display apparatus conprising: transmssive |liquid crystal

panel s that8dispﬂé? PFH§§€§%OPiaﬁﬁpéﬁYt?PH@rﬁHPFsaESQF@FBﬂeHOiﬁl%h%k of
said liquid crystal panels andtg{ovided with light emtting | ayer

_ s
conpri dirnyhergani 2EE ALghEneBitaARJatPALANERATPRRERS PBRTAEt BRAFNg said

light emtting units, such that they can be freely attached and detached,
to 65meuntabotdaedechsoger irgAESorhathidpdyachhFéhdat éghbupmélitsngd
liquid crystal panels and said light emtting units. 8 The projection
di spl ayaappar ands tegeépallagthetcrapnrlectiperdild sangertgat tenfaidng units
conprise: boards that nount both el ectrode |ayers that sandwi ch said Iight
em tti mgectapdes layerser Whadkes sehdt akkacemestr neansFyceBrRégeeboth said
el ectrode layers, while said attachnment neans conprise both connectors
that pkegnesteirsalthani pdugntersandlbadatporntensald base portions, -
'shch that they can be freely plugged and unplugged, said
terminal units having mounted in them the terminals of said
boards, and guides that guide said boards in the direction of
connector plug-in, when said.terminal units of said boards are
~inserted into said connectors.
9. The projection display apparatus according to Claim
7, compf%ﬁing: light_source units which comprise cooling peans
for radiating heat generated by said light emitting layers,
‘and light emitting units containing said light emitting
layers.
10. The projection display apparatus according to-Claim
9, wherein said cooling means comprise heat-radiating fins
that are provided on the back side of reflective electrode
layers positioned at the back of said light emitting ;ayers,
‘which conduct and radiate said generated heat.
11. A projection display apparatus comprising:

fransmissive liquid crystal panels that display

images; and
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such that they can beni.iely pl ugged and unplugged, said termnal units
havi ng nmounted in the e termnals of said boards, d gui des that guide
said boards in the direction of connector plug-in, when said term nal
units of said boards are inserted into said connectors. 9. The. projection
di spl ay apparatus according to Claim 7, caonprisjng: .l.ight source uynits
whi ch conpri se cz]oltq SRS NG Yy étqsrfdllt?é’zﬁd (j’gné:rhﬁ é’(f‘ogﬂl ofais@ i ght
emtti g.Igﬁgrs; aqg light emtting units containing said light emtting

| ayer s. DHH LT BT G e RABH-%i spl ay apparatus according to Caim 9, wherein
sai d cooling neans, conprise heat-radiating fins that are provided on the

‘back side of reflE@dyEBEATDIRY FaydridPoghas dedng tisithack of said

light emtting layers, which conduct and radiate said generated heat. 11.
A proj RO SR Sfipdeatts Torffrdadt iy EL S Lefshatssiare nrqyiiges wat al
panel s that display .inmages; and 66 light emitting units, positioned at the
back of tEHITPAY§Hui PRIy AtBSipanel s; light enitting | ayer structures having
light emtting |ayers made up of organic EL el enents are provided on ' -
transparent substRRAEs: IRl tdlSsiligtnenyisghore fifsiceensnf iagieency are
formed integrally on the light emitting surfaces of said transparent .
subst r afEEnet NHiepya gt Ahiths g i teitingrigaigfesiascidfopadidspl ay

apparatus according to Claim ) ) o :
" transparent substrates of said light emitting units.

12. The projection display apparatus according td Claim
11, wherein said means for raising light-emission efficiehcy
are microlens arrays formed two—dimensionally on said light-
emission surfaces.

13. The projection displéy ap@aratus according to Claim
11, wherein said means for raising light-emission efficiency
are microprism arrays formed fwo—dimensionally on said lighf—
-emission surfaces.

14. A projection display appératus comprising:

.light emitting units positioned at the back of
liquid crystal panels and having light emitting film
‘structures, the light emiﬁting layers of which are organic EL
'elements; provided on transpargnt substrateé; |

voltage méasuringlmeans for measuring voltages on
terminals between electrodes of said light emitting film
structures;

useful-life assessmenf means for assessing useful

life remaining in said light emitting film structures; and
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11, wherein said nmeans gor raising |ight-em ssion effigiency are mcrolens
arrays forned two-dine onally on said light- em ssi surfaces. 13. The
proj ection display apparatus according to Claim 11, wherein said neans for
raising light-em ssion efficiency are mcroprismarrays f.orned

t wo- di mensi onal | y, %Buﬁ@bﬂehkgﬂkﬁngnké§'Qﬂnéuhééﬁsssalé n8ePl®) egELON

.di spl ay apparatus co tting unrrts positioned at the back -
Of“wg%wmﬁwﬁﬁw%m&%&@%%%ﬁwﬁwa%tm

ht emtting |ayers i CR-are organi c nts, provided on
transp%r%%hlsgq§trates vol t age neasuring nmeans for neasuring voltages on
ter nlnals bet ween ‘el ectrodes of said | i ght enlttlng f|In1 structures;

ot 'e'm’I?i a 1) %‘é@%?ﬁ?wfn‘)@é%‘%ﬁ“'§9a¥§% AR

uncenen
f hav
s R IRl g e
to claim 14,. wherein sald usef.ul - |If% ass ssment ns_are agg for
assessiPR§ eSS T UerfE Ly lESn@@rFlﬁg §§ﬁ&gt39ﬁlngﬁr96p?$g¥ 8Pties to

R R e

. reference values.
16. The projection display apparatus according to Claim
14, comprising:.colorfbalqpqe assessment means for assessing
red, green, and bldé color balance on basis of terminal
voltage values measured by said voltage measuring meaﬁs, and
color-balance correction means for automatiéally corrécting
color balance on basis of results of assessment by said color-
balance.aésessment means.
17. -The projection display apbaratus éccording.to Claim:
1, 2, 3, or 4, wherein said light emitting structure for said
-1ight emiﬁting.units comprises a resonator structure that
selectively resonates and emits light of a'particular
wavelength.
18. A light source apparatus comprising:
light source units comprising light emitting units
provided with organic EL elements as light emitting layers and
cooling means peridéd in said light emittind units for-
radiating heat generated by said light emitting units; and
température detection means for measuring

temperature of said cooling means.

THIS SHEET HAS BEEN -
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.14, conprising: col or- ance assessnent neans for assgssing red, green,
and bl ue col or bal ance basis of term nal voltage va s neasured by said
vol t age neasuring nmeans, and col or-bal ance correction nmeans for B
automatically correcting color balance on basis of results of assessnent
by said col or- bal ance. assessnent neans. 17. The projection display
appar at us accor difhgt Y P CISHHRCa aBParatys Czﬁleﬁfesr]é'qu said light enitting
structure for said, .light emttin wﬂts.congigﬁﬁa.resqnator;nructure.

[

that sel ectively YEENnatUE S BES IR S Y i NPl tengt h. 18,

A light source_ apparatus conprising: light source units conprising |ight
em tti RFUAID Proyi YetP G FFIOreg]aeg?%ntlﬁ? & rglt’s SRLGSE Janans #@d ayers

and cooling means provided in, said-light emtting units for radiating
heat getREIRY MSARHIRFIVHIRD ehh 1334ty Lirdht's; Sidd- Y EhpEtdiurfe et ect i on
means for neasuring tenperature of said cooling neans. 68 O 19. A |ight
sour ce B BiRG ROMprIiRted gt St et Ut (Gt SIHigF 37 fd emit ti ng
units provided with-organic EL elenents as light emtting |ayers and
cool i ng means pr oveRRRK 3 FIERI R EePHo e M hf UnIRRATHrING adi at i ng heat
generated by said I(imght emtting units; and tenperature detection neans for
measur i FRIPEEFPRF AL UF eSdEd SR OFY Fi MM ehents. - 20. A 1ight source
appar at us cor‘rg)ri si ng: _ o
- 20. A light source apparatus comprising:
light source units comprising light emitting units
provided with organic EL elements as light emitting layers and
'cooling means provided in said light emitting units for
radiating heat generated by said light emitting dnits; and
at least one or other of elapsed time measuring
means for measuring elapsed time after start of said‘cooling
means or elapsed time measuring means for measuring elapsed
time after stopping of said cooling means.
21. A light source apparatus control method for
controlling cooling starts and lighting of a light source
comprising:
light source units comprising light emitting units
provided with organic EL elements as light emitting layers and
cooling means prdvided'in said light emitting units for
‘radiating heat generated by said light emitting units; and
temperature detection means for measuring
temperature of said cooling means;

said organic EL elements are lighted at the point in

time when temperature detected by said temperature detection
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| i ght source units co ising light .emtting units provided with organic
EL elenents as |light e ting layers and cooling nean rovided in said
light emtting units for radiating heat generated by said |ight emtting
units; and at |east one or other of el apsed tine measuring neans for

measur i I tlne af t er Star f s oQli.ng . .means_or el apsed tine
neasurF%%n%eg%gg negg&rlngpefaggg ?F%e% é? gPSggPﬁnganaﬁgvgooling
nmeans. %e étgl ht. source apparatus control nethod for controlling cooling
starts an& I Hg of a light source conprising: |ight source units

conpri sing ght ing units rovided w r EL el enents as Ilght
enmitting Ia gl %50%0H§Cﬁe§R§aEP39Fd88n%ﬁogaﬂﬁthpah% “Enitting units
for radiati heat genera [ ht em_tti nits; and

t enper £OHE© &gg@ CORHEENS Ganégg &Fﬁb%lpgnﬁérétgggg5fSQHFGecooI|ng

- means; said.organic EL elenents are lighted at the point in tinme when
-tenper&P@Pélﬁ Cted by said tenperature detection 69 o nmeans reaches a
set tenperature, after sai d cooling nmeans have_ been started. 22. A |light

sour ce appar at us é@ﬁFrSPuEEFhBGlFErCo@Bﬁﬂﬁépﬁlﬁ@gEGOFWﬁ§t§95r9§15ﬁd

~lighting of a |i source conprisin | i ght source units_conprising |ight
enittlﬁgodﬁpﬁg W P&Q&n%FtﬁLoPéﬁﬁﬁegﬁLaéléﬁﬂHPse&éttﬂﬁﬁtléﬁﬁfﬁlﬁa dl'ayers
and

cooling means provided in said light emitting units for
radiating heat generated by said light emitting units; and

| temperature detection means for measuring
temperature of said organic EL elements;

" said organic EL elements.are lighted at the point in
time when temperature detected by said temperature detection
means reaches a set temperature, after said cooling means have
been started.

23. A liéht source apparatus control method for
controiling cooling stoppages and extinguishing_of a light.
source comprising: |

light souree units comprising light emitting units
provided with organic EL elements as light emitting layers and
cooling means provided in said.light emitting units for
radiating heat generated_by_said light emitting units; and

temperature detection means for measuring
temperature of said cooling means; wherein after reducing
drive cﬁrrent going £o said organic EL elements, said cooling

means are stopped; and
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cooling neans providedain said light emtting units fgr radiating heat
generated by said |igh\gemtting units; and tenperat detecti on neans for
measuring. tenperature of said organic EL el enents; said organic EL

el ements are lighted at the point in time when tenperature detected by
said tenperature tection . means, r S S t.enper.at ur.e ter said
cool i ng neans havsgaei(%é)eﬂr?ars}ilé:rted.e.lf’%.%%igl i gﬁt %té(gulrn e%ﬁ%&?r gtltu?h@ont r ol

met hod { ar. ntr.ol | i cqQal in tQ S an xtingui shing of a light.
our e FSI 191 g Bk St e CE st By It TEMPRERR TN f e

provided wi th organic EL elenents as_ light em tting |ayers and cooling
neans f)feg' TP Ay rﬁaémeserﬁ tstel%né:e(q%etrg ¢ radiati ng heat generated

by said light, em tting units; and tenperature detectio ans. . for .
nmeasuri ng E@ﬁpefﬁﬁdﬁ&“b§Q¥59§ @8&%ﬁ%§9ﬁe§ﬁ§?rﬁﬁeP&tﬁogfEEF reducing drive

current %i n t.0 said.organic EL el enents, said.c Qlingf means _are stopped,

and 708 ERL 1% FPPAFES | TS S "Oh @ T Gi A IRY ti me when
tenperature detected by said tenperature detection neans reaches a set
t enper WES SLTPAYS IR’ sour ce apparatus control method for controlling
- cool i ng stoppages .and extingui shing of a-.light . source conprising: |ight-
source units.congﬂi tnéqqﬁﬁ% Wﬁﬁpﬁtpﬁ&pﬁﬁﬁﬂgg ﬁﬁ@%ﬁd@&Lﬁﬁﬂﬁng@& c EL
el enents as ] ight, ?pittin | a ers and . L ' _
provided with organic ‘elements as light emitting layers and

cooling means provided in said light emitting units for,
radiating heat generated by said light emitting units; and
temperature detection means for measuring
témperature of said organic EL elements; wherein after
jreducinq drive cﬁrrent going to said organic EL elements;;said
cooling means are stopped; and |
said organic EL elements are extinguiéhed at the
"point in time wheﬁ_temperature detected by said temperature
detection means reaches a set temperature.

25. A light source apparatus control method for
.controlling cooling starts and lighting of a light source
domprisingé

. light source units comprising light emitting units:
provided with organic EL elements as light émittihg iayers and
cooling ﬁeans provided in said light emitting units for
radiating heat generated by said light emitting units; and

elapsed time measuring meéns for measuring elapsed

time from start of said cooling means; wherein said organic EL
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cooling neans providedgn said light emtting units fog radi ati ng heat
" generated by said |igh mtting units; and tenperatu detecti on neans for
measuring tenperature of said organic EL el ements; wherein after reducing
drive current going to said organic.EL elenments, said cooling nmeans are

Stopp%leﬂ\t%g&%aia@eorﬁ tedh (2leeMBNLe 268 Xl BOHLSNRY A8k g s oBRI N 1 1

ti me whén eratureé-detected by sal tenperature ction neans reaches

a set ten S%%%ﬂﬁfﬁg%éﬁ“é Ueggts%%gE%%_gpparatus control nethod for

controlTi'ng cooli starts and lighting of a |ight source conprising:

l'i ght sourc%ani%§lg%h Hégdy%e:%%gkgggkgtEggtﬁghtﬁétﬂggvkggd wi th organic

EL el enents "as | ight “em tting cooling neans provided in-said

light em tti .units far radiati t rat.ed . al d | emtting
units; 3 r&rl Fd O e e ;%ﬁrplpr?&%%eragﬁ@ F%%qﬁlggégﬁl% é&a%sel&%mti me from

start of said cooli.ng neans; wherein said organic EL 71 elenents are

| i ght eFXFE AP *ti me has el apsed since said cooling means were

started. 26. A l'i.ght .source apparatus con%&pl'qgﬁh défg&t.controlling
cool i ng spoppageé'_ ¢ SAITGUINSHI g SR g% — Sl &8 cpﬁﬁﬁlgpﬁﬁf | i ght
o1 ermon S A PR L Lo g eSS S 83T S4% 11 ght
em tting ynifts for s Ladiating feal, {9PNS Ao a5 iU (2P tting units;
radiating heat generéted by‘said light emitting units}

elapsed time measuringimeans for measuring elapsed
time from stoppage of said cooiing means; wheréin after
reducing drive current going to said organic'EL'elements, said
cooling means are ;toppéd; and

said organic EL elements are extinguished a certain
- time thereafter.

27. A control apparatus for a light source. apparatus

that comprises: |

light source units compfising light emitting units
provided with organic EL elements as light emitting layers and
.cooling means provided in said light emitting units for-
fadiating heat generated by said light emitting units; and

temperature detection means for measuring
temperature of said cooling.means;

that illuminates liquid crystal display elements
with light radiated from said organic EL'eiements; wherein

said light source apparatus is controlled so that, when

lighting said organic EL elements, said organic EL elements
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el apsed tine neasuring geans for nmeasuring elapsed ting from stoppage of
sai d cool i ng neans; wh in after reducing drive curr going to said
organi c EL el enents, said cooling neans are stopped; and said organic EL
el enents, are extinguished a certain time thereafter. 27. A contro

appar at#e ﬁqgh%ehlgmttﬁgubggn%p&araaué whBal, aewRL 3834 Lbehtpgource units
conprising light emtting units provided W th organic EL elenents as |ight

: ewrttl&@ah@y%@%eaﬁéencgqbk@@dweeaﬁp@&gtugéddb@eé%be bi,98Ligm tting units
for radiating heat generated by said light emtting Units; and tenperature

det ect i.@m @%%@%r%oHe%%@%ﬁbhnﬁeahgnEﬁﬁéhgéeaOEe%abg 6eoleh,ng Eg gn?that

|Ilun1nates liquid crystal display elenents |ght ra fom said

organic EL el emegi,s;nuher gy §§Eanh9FBlﬁ§uEﬁ?daBgaéﬁEHSELS controlled so

that, when |ighting sai'd organic EC eleme , said”organic EL el enents 72

are "%ﬁ%ﬁ%n%% { 4218081 Ag! MIBAENERe %géggghggggO%eHQClﬂsaa§ jpave been

starte tenperature et ect €d by sal ectron’nmeans ‘r eaches

a set yahye tor ghkbngalaoo&gahchEEngﬁé@gﬂgg'S hAg said organic EL

el enent's, said ICoori ng feans a ter reducing drlve current

going to said OrgaﬁhcoﬁbﬁﬁEE”%?tElewﬁﬂtéahgeoégénhg gép tgg %ﬁeare

exti ngui shed at eratur y said

‘tenpergpyre qekﬁﬁk'%ﬂeﬁe%gﬁpe?ﬁ%ﬂﬁé ae%setgalg§ £95 qexLhpayishino.

.detection means reaches a set value for extinguishing.
28. A control apparatus for a light source apparatus

that.compfises: |

light source units comprising light emitting units
provided with.organic EL elementé as light emitting layers and
cooling means provided in said light emitting units fof
radiating heat generated by said light gmitting units;

temperature detection means for measurihg
tempefathre of said orgaﬁic EL elements;

that illuminates liqqid crystal display elements
with light fadiated from said organic EL elements; wherein.
said light source apparétus is.cont#olled_so that, when
lighting said ofganic EL elementé, said organic EL elements
are lighted at the point in time when, after said cooling
means have been started, temperature detected by said
temperature detection means reaches a.set value for_lighting;

so that, when extinguishing said organic EL
elements, said cooling means are stopped after reducing drive

~current going to said organic EL elements; and
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28. A control apparat for a light source apparatus hat conprises: |ight
source units conpri si light emtting units provided th organic EL
elements as light emtting |layers and . cooling neans provided in said
light emtting units for radiating heat generated by said light emtting

L EThrr ALl fq Sl O Al 0 s TEAS UL Othol AIRES Al TG OT sal d

?rgﬁnlc EL el enen l'im nates Tiquid cryst IS Iay enents wth
aLSa?aé%‘?ﬁ?tsf%o%rm?ﬁ%g ARG e S TR %%?%@oré%?%%ﬁ% erent's,

o0 ohgRgLE B BT OLE L S e BT A en, e S

coolln% enperature aid tenperature

det ection eaches set _val ue % ht so t hat Pg

ext i ngui shi g sa dc%?gﬁﬂfca%far%F%%e 5, sg %ﬁ ??EF & st opped
after reducin drlve current going to said organlc EL el ements; and 73
sai d 0£535|S° TEPEREnts are extinguished at the point in tinme when

t enperature dete ﬁ erature. dete on neans. reaches a set
val ue for exting ' Fné?uﬁﬁe $P£€%t$%wp5b%b?%tﬁ%g?Bre%}T?b%? Wittrte
apparat u t conprises ht. source units _conprisin t emttin
ny T DBBIBRA PR HOEFBRAF cELSbERRRT o7 %sﬁ%h?gfaﬁh?%gi SEF Hith
coolin ans provided in s id i % htln ltS for_r dlatlng heat
Coner APeBTbyS SHPANE | BHevenee: hgs it Lrbhe ! BRLEELAS dfes " ASE

radiating heat generated by said light emitting units;
elapsed time measuring means for measuring elapsed
time from Start_of said cooling means; | |

elapsed time measuring means for measuring elapsed
time from stoppage of said cooling means;

:that'illuminates liquid crystal display elements
with light radiated ffom said.organic EL elements; wherein.
said -light soufce apparatus is controlled so that, when
lighting said organic EL elements, said organic ELhelementé
are lighted after a certain time has elapsed sincé-said'
cooling means were started;

so that, when extinguishing said organic EL
elemeﬁts; said cooling méans are'stopped after reducing drive
current going to said organic EL elements; and

~ said érganic EL elements are extinguished a cgrtain
time thereafter. |

30. The control apparatus for a light source apparatus,
according to Claim 26, 27, 28, or 29, applied to a projecﬂion

type projection display apparatus that takes images displayed
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cool i ng neans.; el aps i me measuring neans for neas ng el apsed tine

from st oppage of said cooling neans; that illumnates TIquid crystal

di splay elenments wth [ight radiated fromsaid organic EL el enents;

wher ei o sad @y liahtid PREFAIUS, 15 olJ : en lighting
n U5 P QUG A RALAI R & d _Isgﬁtn%

said organic EL etenents, sal c EL elenents are ed after a

cert ai i : .féﬁ% i ing neans were started; so that,
when 'e%ﬁdﬁﬁﬁnrgénggﬁﬁdaors%a CCQI%LOql é%gl%nt s, said cooling neans are
stopped after reducing drive current going to said organic EL el enents;

and said organic EL el enents are extinguished a certain tinme thereafter.
30. The control -apparatus for a |ight source apparatus, according to Claim
26, 27, 28, or 29, applied to a projection type projection display
apparatus that takes images displayed~ 74 on said liquid crystal display

el enrents and enlarges.and projects themby a projection lens. 75

el apsed tine nmeasuri ngﬂeans for measuri ng el apsed ti& fromstart of said
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