“;eéeA<<=4>4?@E@HAV“@§1 DESCRI PTI ON 5 SELF- LUMLI VOUS | MAGE DISPLAY APPARATUS
TECHNI CAL FIELD The present inventionlrelates to a self

di spl ay apparatus 10 including an output section for dlspla @%Qmﬁﬂ“mgﬂﬁ
reflection section provided on the rear side of the output s the
reflective surface thereof facing the output section, and a |ight¥®¥itting
section provided on the rear side of the output section. BACKGRCUND ART An
organi c el ectrol um nescence di spl JYESCRIRYION ter referred to as "organic EL
15 20 25 display") is an application of the phenonenon that thin
filmhaving a thickness of about 1 pmemts light when a c mmm EM@@WIW"
injected into the organic thin film and it has been active

and devel@gged UMM@@&WAQ?EBISKA afrjgct ure of the organf58‘59EL

display is a {“ayered structure |nc udi ng an out put-side substrate 10', a
reflection-side substrate 20' and an organic EL light-emtting |ayer 30'
i nter posed between the substrates 10° and 20', as illustrated in FIG 7.

The put pultﬁé%ﬂg%,&tgﬁni te 10' includes an output-side substrate body 11', a

transpare 2' made of ITO (I'ndium Tin Q(l Si de) provi ded on the
i nner side of the,output-side subs bOdéfi %

i nj ection/transf e B é?nt1'§ve’5’r°8vf %WBP“%H‘H@E% ISPIAY EPRACEBSr ent
electrode 12'. The reflectiop-sjd substrate 20' .includes a refl ectipn-side
subst r at éntltaéfygﬂ ' OULPHY SSCHAR rdapiadt%%l%ge ﬁdﬂ%ecé‘P“aF%Itﬂ“nllfﬁtV‘dP o fhe
organi c EL display having such a structure, portion, of ght fromthe
organi ¢ Egaf Sll‘éfn@ %Wﬁﬂ“ﬁgeq@?é‘flthébe reﬂﬁl‘it‘%s‘éfﬁcﬁ shqr?‘é‘tftw‘t)%rﬁieo‘i’m@étsie@t%b ly,
that travels toward the output-side substrate 10" is output directly from
the out pindgilight-smissing sectionprovidgd ancthe iesr Ride opBrerquiniit sectice | i ght  t hat
travels toward the reflection-side substrate 20" is 2 output indirectly
frol@the output-side substrate 10' after being reflected by the netal

el ectrode 22' having a mirror surface, thus efficiently taking out the

l'i ght eniBAGKGROUNDhARGrganic EL light-emtting |ayer 30'. An organic EL
di splay has a problemas follows when it is used ,under the 5 sunlight or
in the presence ofn orpanicleleghblunasescenca displdyafhlersinatier pdfeme toas "bipanicilde.
That is, when anbient |ight such as the sunlight or roomlight enters the
organi ¢ Hisplayplisgh dppliottidn éfhthe phérouiensh dieat aulsganid thin filhe havihg @nhickneghit i s
reflected by the netal electrode and is output through the output-side
subst r at eof aB6Gk 1 peh e@Ns light whdn 4 berréent gaimjectdd inth thel arygaris tHin\imhesand it has
significantly by the anbient Iight reflection. 10 To address this problem
Japasese Heah dctiepNrebedretivd didllevelapdddn rident Peads| IBiypildas cinaser® of ke @panit si on
of a circular polarization plate including a |inear polarization plate and

a retardaty, G[bﬁ)[&lyaik% Rered Qtrhétanspalgng £ 6’pHtoHR GibdRatel108N eifeaidrtsilie
di spl ay, and Japanese” Lai d- Open Patent Publication No. 9- 127885 di scl oses a

l'ight em d;bithfe d6Varcar SroWhit H1. & Ht%lt@fngnﬁ’*e@r%z MidrpBsedBRASeenMhé bisHshfied
| i near polarization platée and: a wave plate 15 is provided on the

l'ight - outguibhd Bgr ?é’fllﬁ:@&ﬁe&hﬂ@l A}CC%Q'oﬁﬂmE %d%?@iﬂ’géci@% &e@%n%ﬁ@%ﬁmde

publ i cations, ent light is b by a | near l'ari zation

pl ate. Ttt%btttz{agagt%g% Bhipinl Udhtodliat B0l BRI LAGARF @t151fdg>e%amtent

l'ight transm I'near polarization p te I's tur into

cirgylarl gy ﬁ%'lﬂérzsfd% of tﬂ@oué% Shde s sul&s%f @dﬁd rach'&é‘ jEch &Iﬁtg{r{ ﬁe‘?‘f@J hght)

by a retardation ate hen J5Es
t ranspar

gt o Spf%@stjoocé’leme?é@?f 5”#“'(&1“ j ttf:ﬁ%#ar‘%{‘ %f’e%gt ?# 5 S%"ri?e:ﬂ‘ée B8Rk 7o
t t t
Pot 2t Bt oMl tneluing artlction Hac sqisre o 4 g fets! ﬂSttaqd.e Amatene of

the reverse directiqQn is turn into |inearl olarized |i
r et ar dat | YralynuEL o Iniagcorganic %gv@slﬂ% é‘““gﬁb\ét/grsm‘tqﬁ@ ﬁ(ﬂo %‘{?@hqﬁiﬂ‘ s of
t he

the organic EL light-emitting layer 30', which emits light omnidirectionally, that travels
25 toward the output-side substrate 10' is output directly from the output-side substrate 10',

while another portion of the light that travels toward the reflection-side substrate 20' is



.25 linearly-polarized |ight has been rotated by 90 with respect to that of
the original linearly-polarized |ight, 2nhereby the linearly-polarized Iight
is bl ocked by the |inear 3 polarization plate. Therefore, all of the
anbient light incident on the organic EL display is blocked by the |inear
pol ari zation plate, thus preventing the reflection of the anmbient |ight
fromentering the viewer's eye, thereby preventing the contrast from being
| ower ed Ryitgubendirdetl¢fromhi b toutitlsidet substrat® 10N afibe beinp ereflb@adi byi the anetal gani ¢
EL display provided with a linear polarization plate and a retardation
plate or cfeckbfe PEMRVRIZA Rirrdtaffad tﬁdﬂ%lfﬁéiglmy fak 2B dub eheBlghk et edeforh theng

| ayer is also bl ocked and | ost by the linear polarization plate, thereby

reduci ng %h‘?}i N RGE: figras conpared to a case where these nenbers

are not |ootrr wéd%g],h_@gg%ﬁgﬁ%%ﬂ nr organic EL display will require tw ce as nuch

power as an or gaarCo%_alnﬁ' ?l@l 1aY/"frdsa %Qol}lé}ﬁsﬁ_lﬂﬁgggr\%eﬂri? i QledPluRiet @Rd 11
a eve f 0 a em

order to obtain an e . F'um™nance. dress this probl:e

Jepanese et AR ER ol e B 1 PPN BELRRR. St e o
tigl I . Wh i h f | ari [ th larizati

olat o | s s g, TEpmhae e Hane of S EbIERbIB 115 SaeRCarL ) ihgement

to 15 obtain an organi ¢, EL panel with a high visibility that is glare-free
and capathwugh ﬂtﬁ%‘gp‘&yﬁ“#gs@ pHEAL th?rﬁﬂg’s?.m dd Fteﬂé’ﬁéﬁ%%taﬁé’:k’t‘}y &Adbat ent
Publ i cati on No. 4-218025 disc|oses a reflection t%/pF liquid crystal display
devi ce i ngpu@rhthreugh e rtpityideubsete, and ibe entrast af piei ergemc Shbdisplay és
opposi ng each other and a |liquid crystal material interposed therebetween,
a 20 pol dewersd isigniffsiantie by theandient dightergBpctiinde of the liquid crystal cell,
and a reflection plate provided on one side of the liquid crystal cell,
whel®i n a pol ari Zatdddrespithis problem, dapaneseolpid&pead atint BubligationNoo8-32438ksed as
the polarization plate on the reflection plate side, thus inproving the
overal | hliscigsentdesprogiSionlcf@LaDSWRE paariZatfon] NAENTIGNng\a lineprcpalaridation plate esent
invention is to provide a self [um nous image display 4 appar at us

capabl e ahdraetdtaddhtyorpplatd di e ratmpatent elettradet sidéiof enporgaraatBIngisphg, and
reflection of the ambient [ight from being output fromthe apparatus. In
order t o Japdnesy Baidi@pabPateit Publicdtiont Ko ab02788 5t disclges adight emiteing idevicpimvi des
a linear polarization device whose degree of polarization is greater than
70. 0% i n vFHiclotir@lr pol&eationmes idtiuding adinder galirsdation platd di”reby wave plate
significantly inproving the contrast fromthat obtained by using a |inear
pol g i zatii Prow@ri 6f tWhiEat-apntiag Rlrfde side.zahteiding t60the WitoshRSSS these
Specifically, the present invention provides a self |um nous inage display

appar at Uublibdilonsi Raf ¥F tRe!laRibliens Qight & bioekedlib§Pd divke4iOpdlarizatidgeplatd. The
reflection section 10 provided on a rear side of the output section with a

reflectiVesty.hamfiztd REROSS tﬁ@?érﬂﬁnih?%a%fﬁ% afBfdnt APkt Pdmitdd @RSuRAThd ti Ng
section provided on a rear side of The output section, wherein: the output

section il%?ﬂ;ﬂ%ﬁfrﬁa{ﬂnpeﬁﬁtepgl AlrhdAtindn cHeMhGRpBRAYEAENE AedS HighCRE] @

di spl ay sur or transmtting only predeterm ned |inearly-polarized

Li aht of Cant i . and . . .

| O HRBREOoc Al i 0Ff { RBEAR G bl T DAL ST Lo skl
h . oolari i > . . . nola .

Lhead | neahlolighQthitid cleditbad afBThiED fils hinetiaty Eﬂﬁlalrfyggﬂ{rlzgﬁ 1i3hd grhé O

device in I'rc riy-polarize I near ari zat’l on device
has a degree of.polarizati.on, areater.than.70.0% I I I et i al so
provi des '8 &8 FlfFfﬂﬂnng R 8‘?%“3?’99" aﬁ%%e%aﬁ éﬁst b%}ﬁ%l ﬂ@?ﬁg%%)nwc{}ﬂ@ﬁl&?@si de
substrate, a reflectiogn.side substrate provided,sa as to oppose.the 20

out put - si FEuRFH %HZ&S gﬁﬂfj&sl gl geg't?.{:t[eﬁi ﬁb Z}naﬂgvnlﬁwgv?@gé&%o ki, tﬁ%

i nt erposed between the subsfrates, wherein_ light fromthe light-emtting

| yer s HFRBB-RAHEEAIENT PO R ERRIOR iy Bitus i Hnee SR lteed dept by
indirectly fromthe output-side substrate after being reflected, by the

refl ecti dhe Jededatignsplatet er thind/biwpvet pateoyiawever, dbespalaizatips #¥ciofidee a

| i near polarization device provided so as to cover a display surface for

t r aB%ni t tlinegripmolarized Jightidwerheen aatatechbur 9§7- pitharaspesd toj gat obfthe rasigans
light, and a retardation filmprovided closer to the light-emtting |ayer
t han t he lineadgqpolacized ilight,i wherdby ithe linearly-polaiingd dight is Hlocked by the linear




linearly-polarized ITght transm tted through the |linear polarization device
into circularly-polarized light; and tBe |linear polarization device has a
degree of polarization greater than 70.0% Wth these arrangenents set
forth above, the linear polarization device and the 5 retardation filmare
provi ded on the output side, thereby preventing the reflection of the
anbient |ight frombeing output fromthe apparatus. In addition, since the
degr ee opolptikAionzaite onThérefore alli afehe ambiear lighttinadend emithe ofganigrdadeplayhan
70.0% the apparatus reliably exhibits a high contrast equal to or greater

than a pysagibticdl by eéelinedf polarikatidnhslatel Gfe PreveRMaR theoreflettion 6f fheedreiemd t hat
the degree of polarization of the 10 |linear polarization device is 78.0% or

more. W {iBuStHGh effdring IRNGENE Meye] thereBy BRYS1tieaE BortARY fré@ RRingdbivERAbyequal
to or gre1 ter tﬁanrl%, m?\gﬁr iege’coﬁgi}égred tgqbe a very hi gr{pggual [ tyyi n

practi cal, Uss.; : féﬂ gpent invention, it is preferred that the degree of

pol ari zak}}e(L)hn 5$At'?]ﬁép I E{Satar "pol arization device is 99.0%or |less. Wth such

an arrangenent, | umi nance. i [: 0 Oy QI d : red to
Ddng e BNGS il b o Bl TR Mo Mol K0 Qo Tifear BO1HOMTRA

a case where a |1 rizat1on viCe rization is

The' | om RS 4iadeiol ARRE Prad i aRb b el StES bk B ror Bbbe ™

pol ari zati on .deyi c d the retardation film. In order to jnprove the

| uni nancL’{yeT {18 ialsopglé’f’agﬁ"dr éEfftIBStu the Il'inﬁ%raPOIﬁ%’Faé'rof’zEmeoﬁhedgt?)i cf%‘RWﬂgs ®degr ee
of polarization is 85.0%or less, in ich case the 20 | um nance ‘i‘s

i mpr oved lusginanss iy BEdG@HFomRATE] to3 CassSFRidetoMEMBES @re Rl Paodded, ard puch

pol ari zati on device whose degree of polarization is substantially 100.0%is
used. OnarieegainBE display, wilhradnise twicgers gpucheRpvess agfan eams Ebt disla woiezo. o
to 99.0% the lum nance inprovenent varies by only |less than 10% wher eas

t helOcont these membieessre net provideds incarderdpoptaiman ¢guaklanel of hnpivagge. degr ee of

pol ari zation. Thus, in order to obtain a verz high contrast 25 while al so

i nprovi ng the | uffonaddress ghis peotlemn Japanese, Laid-Qpenp Pateat r Beblications eNe,

| i near pol arization device whose degree of polarization is 90.0 to 99.0%
nmore preR@0bBFE530HisOloses a fHted HoO%n enganindslt penef mchiding 871/ waveoplaB¥sa The
sel f lum nous i mage di splay apparatus of the present invention is

par ti cul polayizstidne ptatey endl oan appiglat inyes whadinptliendegrey afnplaarizaion sefnitheght ,
such as apparatuses whose display node is an el ectrol um nescence displ ay
nmode or @ofatiedtibnepiatesis G0 t0li79P4, ayid StavescRat itisr gossiblet With abetcan edrangemesttnce

di spl ay node includes both the organic el ectrol um nescence display node and
t hels nor gBnir a8l eganiol BN pumsk evitte adhighl wyibilivglehatOshgharefipe and, cdpebleuotes,

and advantages of the present invention wll beconme apparent fromthe

fol |l ow ngi[ggﬁ@ﬁ{giéhhi ithaggken in conjunction with the acconpanyi ng draw ngs.
10 BRI EF DESCRI PTI O THE DRAWNGS FIG 1 is a schematic cross-sectional

view illustrati nm&eow,gh?bﬁesgmaﬁﬂ-@@b@m%t PBligatien 6. 4-DYSUBSI Gifclofek G 2
illustrates the positional relationship between a |linear polarization plate

15 and ay e%tilﬁ‘@‘(ﬁ)emc@dacr §thGisplal 8eﬂc<9frf%mir%é 3 H&ﬁiﬂ%Wsﬁllélcgm,eizélghﬁkia%hﬁhi p

between the degree of polarization and the |'um nance. . is a graph
|| 1 uSt T b aohd B ToBbaling Bt RGP qlif enffl ififert iRBlpBidMbicaitvags 4 he
| um nance i nprove t.
20 polarization plate provided on each side of the liquid crystal cell, and a reflection plate
provided on one side of the liquid crystal cell, wherein a polarization plate having a low

degree of polarization is used as the polarization plate on the reflection plate side, thus

improving the overall brightness.

25 DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a self-luminous image display



.20 FIG 5is a graph‘i |l ustrat i ng the rel ationship between the degree of

pol ari zation and the contrast. FIG 6 i4 a graph illustrating a portion of
FIG 4 on an enlarged scale. FIG 7 is a schematic cross-sectional view
illustrating a conventional organic EL display. 25 BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON An enbodi ment of the present invention will now be
described in detail with reference to the drawings. FIG 1 schematically

i |1 ust r atapparatus 'c@psbls of tdliablyqfrovidingr 4 highacobdradiveiplegyreventingithd réflectiors of f

| um nous 1 mage di spl ay apparatus of the present invention. 5 The organic EL
di spl ay "t’héﬂﬁﬁi@ﬁﬂ?%ﬁ?ro%e%’éO&Fﬁiefrcﬁﬁlﬂ%dp%h@tdsom put section) 10, a

refl ection-side substrate (reflection section) 20 opposing the output-side

substrate 10, ang,apd rtag%ﬂié‘veﬁhe lobfebt %a? Rt mﬁ%lomg%gesgﬂgi A MBI b Vil a

section) 30 interposed between the substrates I n ot her words,

° 30 Lnterposed et trates i e .
out put ! éafs%%%’e%?‘%g%%%g?@ 5{&88% Rt Ao BB ERaRR RO P Ot ¢
' 1 i h i EL Light - e tti Oy, T
out p -5 T BB PRVERTD it radt 7 Slsbilrand) b e S boriyal 0

. 2l t electrode 12 bei nd a hole
Py oct omthindis b ApR s PR GH feticenreod, SR G it B0t gf e

out put - si de substrate body 11, and a 1/4 wave plate (retardation film 14
and a | i nesr pol ari zation plate (linear polarization device) 15 15 | ayered
in this order on the outer side of .the output-side ?ubstrat e. body ,1][. The
out put - si de substSpaeifically, i the frsesegt dpveatipmPravides agwlf-lpmanqus imags r dsplay
el ectrode 12 on the inner side of the output-side substrate body 11 is nade
of | TO (lapgiratvs, Theludirg sindeytpubseqtia farkdisplaviagi an 1wage. ng deflecighnescidan j nt o
the hole injection/transfer |layer 13. Moreover, the transparent electrode
12 1Gcl ugeevidedburaateat gidefof 2g putpel sestiew witicre seflgetivngpsirce Ahegeofafaging dhe
pattern and each defining one pixel. Each pixel electrode is provided with
a swi t chiaupudeseitoe, sod b lmght-emiffg cation pEovidedremagean 9d¢ of theumitput isectingani c
EL display Ais an active matrix node. The hole injection/transfer |ayer 13
i s made ofhereiphtheadunmt aedtiva iccdugesuniineaa polarizatmni deveceiprevideshpoamig, cover a he
like, and is for transferring holes injected fromthe
display surface for transmitting only predetermined linearly-polarized light of ambient
light, and a retardation film provided closer to the light-emitting section than the linear
15 polarization device for turning the linearly-polarized light transmitted through the linear
polarization device into circularly-polarized light; and the linear polarization device has a
degree of polarization greater than 70.0%.
The present invention also provides a self-luminous image display apparatus,
including an output-side substrate, a reflection-side substrate provided so as to oppose the
20 output-side substrate, and a light-emitting layer provided so as to be interposed between
the substrates, wherein light from the light-emitting layer is output directly from the
output-side substrate and is output indirectly from the output-side substrate after being
reflected by the reflection-side substrate, wherein: the output-side substrate includes a
linear polarization device provided so as to cover a display surface for transmitting only

25 predetermined linearly-polarized light of ambient light, and a retardation film provided

closer to the light-emitting layer than the linear polarization device for turning the



.+25 ‘transparent electrode 12 to the organic EL light-emtting |ayer 30. The
1/ 4 wave plate 14 is provided in the fggmof a filmand is a device having
a 8 function of changing the phase difference by 1 /4 the wavel ength.
Moreover, the linear polarization plate 15 is provided in the formof a
filmand is a device having a function of transmtting only light of a
particular oscillation direction (polarization axis direction). The 1/4

wave pl af 38 igie ltRidl Z28fdugR Rhell BnehP PoRrigaticNgEslico intrat the
slow 5 aﬁlg‘}r@f ﬁ?ﬁre&éla/ih mvgfaglglgte 14 ang t he pol ari ?ati on axis

(transm sgion.axi 8):,0f 1LHE bl 1RTinoR! RidrBalid P Benbehss 4 3edlet Rtpopiizaie] € of
45, as i ﬁ%&@lﬁlg;ﬁé’?ﬂlzg Il—lkgf abl'j QF%EI'F %?ﬂ mng?ﬁ?r?n%arl y- pol ggr:’ezed pIoi glﬁt l
transmtted thﬁou?(g I he linear polarization plate 15 can be turned into

ci rcul ar I8SBHIHHM 728 i ght by the 1/4 wave plate 14. A linear polarization

pl at e whose degreg, of polarization | reater, than 70, 0%.10 iS.Us t he
| i near pol ari zat ﬁxﬁh bhese arrangemeris i E"M?V?’tth? Enepﬁ’B?g‘aBF%h%oder%éﬁ%iaglgltges
obtain a high contrast equal to or g{reat.gr Eha@ta Bracti al tie el gf 5. For
exandl e, ratagdasan fdmadTgIREoYIdetyan dhe aUtpplytidey thereldt Bie ’Eﬁt%ltz‘? reflectiop o 4hg y
defined as a range in which a contrast of 5 or Enég.can he oﬂﬁﬁined, gnd

t he cont rasshientehgt fsgm eings outpst frashMSRPPATINYShadn GAdIHPINTIACE HiE IS AER as
newspaper. Thus, it is a level at or above which the display will h Ye no
pr obl em Ig®lirizapemof thedineas polaneatiopdsviceiiy gregtepbhan &%eﬂ*é‘rﬂpﬁrét‘{ﬁsréhag’ Yinear
pol ari zation plate whose degree of polarization is 78.0%or nore, in which
case it iexhibitsailiglecdntrastemiualze on goater throta pragiigkl level ®f Sgr eat er t han 10,
which is considered to be a very high quality in practical use. The
contrast |evel oflnlfe ipsesantviavgntionght ispadferrsd that the digsed ofypelppzatian of.the n
order to inprove the lumnance, it is preferred to use a linear

pol agi zatfifear Fblaﬁmitdﬂcr&eiodeg 78e%br motear iWah isach &DarrangeMeYdtas possle tand
nore preferably 85.0% or less. On the other hand, in order to obtain a very
hi gh contfeaisde adrtRstodqual forirePetitetghdrn k0, vitnaroesidered tabe & aeny lglynedity i t i s
preferred to use a linear polarization plate whose degree of polarization
is 90.0 tjq pPsbtiedhuseore preferably 95.0 to 99.0% and nost preferably 97.0
to 99.0% The reflection-side substrate 20 includes a reflection-side

substrate body 21j,25e pidst AveMRmS itk Preferrad thad theeiédrec b polafigrioa2oftthe ng a
cat hode and conmmon el éctrode | ayered on the inner side of the

reflecti ?lﬁﬂe%f g?]laﬁk'gﬁ)tnr ﬁzgqg@ﬁ.o@{l or les® TWahRERhn ahrésdeniale tBe ibiinhhee ik nner

si de of er ection-side substrate body 21 is nmade of al um num

magnesi u r@meqqgvr{dklgr | doksSr rrlo?%,fag BB ardh 44 2 RasTWHePE a FHES FoRrizatich deévideQhhose
g €lectr

injéectin ns into the organic EL light-emtting |layer 30. The

organi ¢ Byed LN s AalibAS dByheialf) 100.0% ihdedl WhifelPiif ot igdiRenselpf 5
about 1 ~NARd nade of oan organi ¢ “phosphor such as "an aromatic cyclic

conmpound or_a hgterocycl i 0 i ol hiaakien of
ol cot r ons B Hiscb GG Gy T RONaR s RPN E phditn UPER, INRRCRBLAANGR

el ectrode, 12 an he hql e igmlectyq I : l jof o EL
di spl ay AIVAGA tbﬁ{:%argﬁtlo rﬂ]énngellr?eogéé,r tggﬁ r%{s%{}f\%ﬁ{nénéaglc?, s‘ﬂiﬁirbg%'g‘f‘?@gj Sﬁgt ween
the nmetal . el ectyaode. 22 node

bei . .
bei ng a clif%bae ,ar‘éfl‘técﬁ‘tqeaﬁ‘{fn‘gll’%gi ﬁ?rgﬁtoggggﬂ%%%tn hé@%@g@%ﬁ@éﬁ ﬁ'%cﬁt% ggem&ltg ting
| 30 t he tal electyod whi | e hol injected,into.
or 521 o ELTIPYIE TP EYEG, PagRotsth Sinvie it ARERSA LRt Srscr Paad B0

t he hol e in]j ection/transfer |

13, .and t.h | ect d the h
r econbi neBolRgEtoRLevics Whase dFé%%E’f B?la’él%gﬁogd%gﬁim%ﬁ%l@om%@?"e’ﬁb‘f‘fefl.' %&F?gﬁt

15 emi ssion is omidirectional, and a ?ortLon of %55 Ii%?@)thﬁ%]tnavels
toward t hetheuthpnd,-igi the rengssef degrea of ipolasization fignt 4B 19 748 0 UPEREE- si de
substrate 10, while another portion of the light that travels toward the
ref | ecti oimpriodementbarienby oply iess Ban JOve whereaethe|cpnirash yaf¢iedwis S&gﬁt@%ti%
substrate 10 after being reflected by the netal electrode 22, thus

ef fi ci ent irytheakinagampetoftdegreeiofipplacimitiane d Thpsrin ohder o gbtainca w\ry higlheandigstt t i ng
| ayer 30. 20 Moreover, half of anmbient |ight such as the sunlight or room
lights i s hihilekesh hyprobingl thedaminantatse aatertain péguee it s prefisrted tohwse a linear

|l i nearly-polarized light of the remaining half of the anbient |ight passing
t hrough' t bglalizARAT deRRearlicsadegRe pF poleriddbion$s QO ned9.0%E, anore preferably 95.0 to
circularly-polarized light (e.g., right-handed circularly-polarized |ight)
by the 1/4 wave plate 14, and then passes through the inside, after which
it is turned into 25 circularly-polarized Iight of the reverse direction
(right-handed circularly-polarized |Iight being turned into |eft-handed
circularly-polarized light) as it is reflected by the J~ 10
mrror-surfaced netal electrode 22 facing the output-side substrate 10.

—y Y o - o o - o o e



.5 of the original linearly-polarized Iight, whereby the linearly-polarized
light is blocked by the Iinear polarization plate 15. In this way, all of
the ambient |ight incident on the organic EL display A is blocked by the

| i near pol arization plate 15, thus preventing the anbient light reflected
by the netal electrode 22 from being output. Wile a specific enbodi nent of
the present invention has been disclosed 10 herein, the present invention
may be cog 09eandutbst prefémibl 00 66 beo%nays without departing fromthe spirit
or essential features thereof. Thus, the enbodi mrent set forth above is
nerely illustratyne deff-16MeHans’ REARC UispRpdaggaeathgl sfothdrésahterinaatibn nist i ng.
The scope of the present invention is defined by the appended clains, and

not by tﬁ‘&i&ﬂﬁ EfRLdRR fé@éeppfa%&ées ﬁ&@?ﬁfi-mvaﬂtl‘ﬁﬁﬁf&ﬂ% sudlyhtVéich ak bppgathbsat ar e

equal or" equi ent to the clains fa in the 15 scope of the present

| Tvent | OnaEoRs PRI iy MY I & AR RBALL o afnaRE X 667 eifSdoRRisbllg ool |

. W,
| um nous P ay apparatus In nment above, the presen

i nvention i.s n limted to this, but terpati vel '

| nosgani BogE. atderizy, g pledeiltmiespitis iRy BoB8 kit dBaRE bl
light-emtti di ode di.sp] ay rt like.. Particul.arl th 0. present

i nvent i oﬁle@éﬂg'ﬂé’eﬁ%eélﬁe Q’fsg i ﬂ?dglﬁedmg{ﬁa{nggfv%rgglmé ‘f‘%"é‘?"& R srlngéf"di spl ay
that is used primarily.under the synljght. over, while. the.organic EL
ioplay A s an abisHR D AR v EHAsSS AT HeentaBeyBion WU hoR R
invention is not limted to this, hut r@é al ternat. veli¥ bE used in a

passi ve ARRAFeN; femether folowingnemtcription take igprriuastion Jith, the afegmpanying
injection/transfer layer, which is not provided in the enbodi ment above,
may al t edreadingsel y be provi ded between the netal el ectrode 22 and the 11
organic EL light-emtting |layer 30. EXPERI MENT Tested Sanples 5 The
follllowi ng ten different |inear polarization plates having different degrees

of polarization were used as sanples to be tested. - Sanple 1 A |linear
pol ar i zaBRAEF PESCRIPAIONGOB THEYPRAWINGS| ari zati on of 99.9% was used 10 as
Sample 1. - Sanple 2 A linear polarization plate having a degree of

pol ari zati on of 98;9P4sviesheraetic aosSseoporal Fiewl BlustrBimgrneorgani\EL; dispdgy of
pol ari zati on plate having a degree of polarization of 97.6% was used as
Sanpl e 3the3ftesenSawphtiord A |inear polarization plate having a degree of
pol ari zati on of 95.0% was used as Sanple 4. - Sanple 5 25 A linear

pol ari zati on pl aFeGhaylivigates GrgscsRionk] retakianishipbetorenh lidar3dlankratiors pliteas

Sanpl e 5. 12 - Sanple 6 A linear polarization plate having a degree of
pol gy i zahh®h 12f wiw RAdenas used as Sanple 6. 5
FIG. 3 is a graph illustrating the relationship between the degree of polarization
and the luminance.
FIG. 4 is a graph illustrating the relationship between the degree of polarization
and the luminance improvement.
20 FIG. 5 is a graph illustrating the relationship between the degree of polarization
and the contrast.
FIG. 6 is a graph illustrating a portion of FIG. 4 on an enlarged scale.
FIG. 7 is a schematic cross-sectional view illustrating a conventional organic
EL display.
25

BEST MODE FOR CARRYING OUT THE INVENTION



.- Sanple 7 A linear pol ari zation pl ate having a degree of polarization of
77.9% was used as Sanple 7. 10 - Sanplg 8 A linear polarization plate

havi ng a degree of polarization of 71.3% was used as Sanple 8. - Sanple 9
15 A linear polarization plate having a degree of polarization of 63.0% was
used as Sanple 9. - Sanple 10 A linear polarization plate having a degree

of polarization of 55. 7% was used 20 as Sanple 10. Test Method - Lum nance

and Lum nance | mahQspesdIthent BFahe QfesérﬁQnJ'énﬂSﬁ”wm(ﬂoWbezéédcﬂﬂed)ina&eﬁﬁl @ith
Sanples 1 to 10 was used in an organic 25 EL display simlar in structure

to that {:gfer%g&tgrfﬁg %ﬁgs above, and was neasured for the |um nance of the
di splay surtace te that the neasurenent was perfornmed under

1
condi ti ons where = sianal. cure u I ce in
t he absence of tﬁf@ lgerma%lgﬁlgsf iﬂz Erflt\oég%p‘fqg esgegﬁgn %ﬁ rl](?qgan\t/l\g%“ 8'1@%1? gr}\l .e.,
t he | um nance of e organi c ight-e 519500d/n12 The
i rrprovem‘é’ﬁfc(fl ’ﬁalsﬂh'll‘ffﬂwe S%@%&Wé’&%ﬁ%b‘éﬁﬁﬁﬁw Emples 2 to 10 5
with respect to the | um nance of as ar, ence., t he
1/ 43wave pl ate uggﬁomgwaﬁli ‘&pl\ﬁkﬁ\%‘“gﬁ‘éﬁ%“w&@tﬁ‘? E’?‘é%?? @}ﬁ%ﬂtée‘é’t‘?&?%
exhi biting a retardatjion of 135 nmfor_|light having a wavel ength of 550 nm
- Cont r a3feflecfonsidsfubsiste (feflestipa feation hphaRRASS theQUipHYeSY ﬁtr?tFéﬂ{ angf  an
organi ¢ EL displ %Om mlar in struc_ture to that of the enbodi ment above in
an or di nar yorganic e hightramittingrayer clighteemmitiigs serion 3dintwspesedt between thei nous
intensity of the organic EL light-emtting |ayer was 195.0 cd/nz. Moreover,
the bri ghubtsgstss d ande0r odmothiey ordvasheantparse &d- kghttemittingHayer 3tis gervideds 2. 0
in the absence of the linear polarization plate and the 1/4 wave plate. 1 S
The condbhitheiseareside s€tthes outphiaside sebstratet 1@ sandnthasneflestontsidea substrate A0nsd
under an environnent where the intensity of light emtted fromthe organic
EL 1di spl pyovidedton the rear side of the organic EL light-emitting layer 30.

The output-side substrate 10 includes an output-side substrate body 11 being a

glass plate, a transparent electrode 12 being an anode and a hole injection/transfer layer 13

layered in this order on the inner side of the output-side substrate body 11, and a 1/4 wave

plate (retardation film) 14 and a linear polarization plate (linear polarization device) 15

15 layered in this order on the outer side of the output-side substrate body 11. The
output-side substrate 10 is for displaying an image.

The transparent electrode 12 on the inner side of the output-side substrate body

11 is made of ITO (Indium Tin Oxiside), or the like, and is for injecting holes into the hole

injection/transfer layer 13. Moreover, the transparent electrode 12 includes a plurality of

20 pixel electrodes arranged in a lattice pattern and each defining one pixel. Each pixel

electrode is provided with a switching device such as a TFT (Thin Film Transistor). Thus,
the organic EL display A is an active matrix mode.

The hole injection/transfer layer 13 is made of a phthalocyanine compound, an

aromatic amine compound, or the like, and is for transferring holes injected from the

25 transparent electrode 12 to the organic EL light-emitting layer 30.

The 1/4 wave plate 14 is provided in the form of a film and is a device having a



.-incident on the contrast nmeasurenent device is substantially equal to the
intensity of the reflection of the roo®light that is incident on the
contrast measurenent device. The linear polarization plates of Sanples 1 to
10 were placed in organic EL 20 di splays and successively neasured for the
contrast under the conditions as descri bed above. Test Results The test
results for the |lum nance, the |um nance inprovenent and the contrast 25
are showpurictiod @flchadgindVbhiecphvase diffdréncey Il Mutherwdvelengthe Mdradveonthkilinelret ween
t he degree of polarization and the lum nance, FIG 4 the relationship

bet ween Ebﬁrigﬂgfnﬁﬂa@flsﬁg loBdvidedt inQRe forddofandin bed |sundevesedrvingnr fiveti@noef and
FIG 5 the relationship between the degree of polarization and the

contrast traﬁﬁﬁkﬁ%oﬁylﬁ 1PadIPA $aftR AR Dsallafi AlrbdRinl @BlaHEAANSASs direction).
cd/ mLum nance | roven%nt Contrast 199. 976. 70. 03 06.

gzE—??o.92Ila‘?;é%%%%3%%%5%%&2%@9%?@?@%%9@@9 358 15 257 et po 4B el 550,
of dogr Ea%efosf;;fﬁf izzfavgtvf: Shotf BB oG b e 0B ot el st FUSP,
or e i_ncrease in th

bst iall, . [ ipn. .
T the r SRGEHABINESoRe B o 198l G froth 0°TBS b ki oguelhif RV 25

ot S0 SHBSELDYZe R St HIAVED D0 AL GOGPANTy P BLY B OF APR o
Qui (o sueRHeY YRl e PENGY BF \WOHNEDTBE Aol ar | zal i on i n the hi gh 90 s,
P LRI X N RN L T
degfgasgg{ﬁetﬁe | um nance inprovenéni fér t the
10 is used as the linear polarization plate 15. In this way, it is possible to reliably obtain a
high contrast equal to or greater than a practical level of 5. For example, a viewing angle
range of a liquid crystal display is typically defined as a range in which a contrast of 5 or
more can be obtained, and the contrast level of 5 also corresponds to that of printed matter
such as newspaper. Thus, it is a level at or above which the display will have no problem
15 in practical use. Moreover, it is more preferred to use a linear polarization plate whose
degree of polarization is 78.0% or more, in which case it is possible to realize a contrast
equal to or greater than 10, which is considered to be a very high quality in practical use.
The contrast level of 10 is a very high quality for a display apparatus. In order to improve
the luminance, it is preferred to use a linear polarization plate whose degree of polarization
20 is 99.0% or less, and more preferably 85.0% or less. On the other hand, in order to obtain
a very high contrast while also improving the luminance to a certain degree, it is preferred
to use a linear polarization plate whose degree of polarization is 90.0 to 99.0%, more
preferably 95.0 to 99.0%, and most preferably 97.0 to 99.0%.
The reflection-side substrate 20 includes a reflection-side substrate body 21

25 being a glass plate, and a metal electrode 22 being a cathode and common electrode

layered on the inner side of the reflection-side substrate body 21.



.*the increase in the degree of polarization has substantially the sane
tendency as that of the 15 decrease inS%he luminance illustrated in FIG 3.
Specifically, in the range of degree of polarization fromSOto 70, the

| um nance decreases relatively substantially fromnear 50%to about 25% as
t he degree of polarization increases. In contrast, in the range of degree
15 of polarization in percent from70 to the high 90's, the decrease in the
| umi nance i npr ov&ire miet4l electiode 28 ameths énnen stdeeofdbe reflecién-pide anbstratd oodyi s
relatively small, with the |um nance inprovenent staying in the range from
14 to 259 id inadadf RRinSReR, hﬁ?ﬁesﬂﬁﬁ,ﬂbr&hb ikt yis iforniddewithagrirnhsudadenendisgr ee
of polarization is 85.0%or l[ess, the |lum nance 5 inprovenent in percent is
at a ver Yorhh@Btisevetdn iﬁtheh@@r'ganic"ﬁ_migmﬂgqaayeﬂvo.overrent for the degree
of polarization of 99.0% can be estimted as Tollows. Expression (1) bel ow

can be obtained gge %gﬁgr?ﬁiisﬁ- }berﬁiﬁglIgt RGerS36 & Athin! fiRe hBGhYGChidkABss of

| um nance i nprovenent a pornts Sanple 9 and Sanple 10, which is

shown in i ' ' : ' ' : A

(dogt ce 3foct bt iaRadd of bpsnis vhpsPghis0A EE) ERIHE IO compher® i ony
= 99.0%into this expressi i.el 1 LI .QV. = 7% 1t is
expect edlhf’tﬁgﬁcy? te C?rﬂﬁ?q‘@n (",lg&] ie#btr%ol&zl ﬁé’h?pagc??%glsagg}? io(ri: egér%%%vgro Hﬁlél-" pnr{%t'fl lr udi ng
curve as shown ipn brqken Line.in FIG in. the _range,of deqgree o

pol ar i zatle6Hoes 32139‘6(110 51 %%th‘?'ﬁw&%?rg,el?cfmp% lgeﬁ V& do %g?ecgﬁre‘ﬁrlaﬂs Phance
i nprovenent 15 for the degree of polarization of 99.0%is actually higher
than 12. % Herefore, it can be estimated that the | uninance i nprovenent
is at least 12. 7% or nore for the degree of polarization of 0% .

Mor eover, substi thitheereenighiindiselayidbayng such pn arrapgegart s BCoYd@ge éh ( 1
) above yields (degree of polarization) = 99.2% Therefore, it can ble
est10vat e@pplies between the metet eleripdeode being ansanpde @ogd dhe HapspaAkflecErdsglz

| i near 20 pol arization plate whose degree of polarjization is 99.2%or |ess.
It can béemgencathale elpctrons arhimjected intecthe gregaickL lighiremnittyre layera30 Gemitkth from
50 to around 85% the contrast increases substantially linearly as the

degr ee ofmgall ededtrode 22 whila holea sessinj acteddototthesrganic EL; hightresmiging ddyer 89 fiom of

pol ari zati on over 85% the contrast increases exponentially as the degree
of pol ar ithatranspaient elecsads. 122 ia The hbleriijeatieetransfer dayerddt addthetelgetigagprce of
pol ari zati on of 70.0% can be estimated as foll ows. Expression (2) bel ow can
be obt ai nkehelss are recqmisisad together tot dmeit lighteofagpedetérmanadvaveteagtiht Thedight

passi ng through the contrast data points for Sanples 1 to 5 (in the range
of tegr eentfsi@oisasmidire@iontl, aml apdrisomobthedighbat trakels howard sheovmtpitaside
broken Iine in FIG 5. (contrast) = 0.38 x (degree of polarization) - 19.4
(2) 5 Subgbittas 106 66Par Gitectly fvah alid awputeside subsaté %0| nhile ahotherepqties sf on
yields (contrast) = 7.2. Therefore, it can be estimated that although the
contrast thés light SHat trdvdl©V6vidrd Fhet rdfREti HRHBE SubstraW 2 is tdpdt indifedly from the

pol ari zati on pl ate whose degree of polarizationis 71.3% it is possible to

reliably QhdisiHeasboiitt Adl afth Ridg Rflebied By the IhQaldéladifRfle A2, pilsaétficiahtlpn i s
greater than 70.0% Moreover, substituting (contrast) = 10.0 into

Expr essi qakiﬁgbu@mggmyérﬁh@& fofeme efodic E]Qlig (L)éiﬁiittz@gtlb%)so; 77.4% Therefore,

it can be estimated that the contrast is 1 or nore when using a |inear
pol 41 zati on pl at : ' ' lisht’of 183 k8d by 8. 0%
or %‘%re for an evl\ggwﬁiggﬁ}e@ng |algfltllﬁhl§/.§ﬁdTﬁa§?%éf)§§lrn lel_,ghti(t%rié%{%gglmimg\'t;g)g ﬁla)z a
contrast 88 iinedt PliarlRiSn file B8 ORI R-haRYed figth 68 (RERLASAL half of

ot Rhe r T

pol ari zat1on I'ne pol’ari zation plate is greater than 707 0% 15
Mo o1t is beli d t.hat .if the de . i i ‘] 09

ror o, ¢ et et el cirstinE royehg e e nlarBBichl bRRL. B34 Bufit ]

t wi hi hat .f degr f l.arizatign.of, 5 0%

Fur  her noteOl 0 nemizsd e ditran bR R e dRiRg it B S AL oteye i on

is 90.0%aor nore, the contrast is equ to or greater.than 15.0, i.e.

subst ant | Riftey Mdnr & ¢ theR s Passet (Grough he,( Inpide, aafffégl“@é“‘thoflt oS dPinsde i of
50 to 70% 20 Moreover, it is believed that if the degree of polarization

i s 85. 0% @rculpsivepolanped dight ofdhe revepsgudirection grighjrhended Cif lymﬁarezeéé!@}

i.e., substantially five times as high as that for a degree of polarization
of 50 to tRdeg thoredoimse, lefithanded etiralasly-pcierizeds lightd eedt d& wilepisd aby Z8€i on
is 97.0%or nore, the contrast is equal to or greater than about 45.0,
i.e., substantially ten times as high as that for a degree of polarization
of 50 to 70% 25 Thus, in order to inprove the lumnance, it is preferred
to use a linear polarization plate whose degree of polarization is 99.0% or
| ess, whereby a | um nance



.+17 i nproverment of 10.0%or nore is obtained. Mre preferably, a |linear

pol ari zation plate whose degree of pol aoi zation is 85.0%or |ess is used,
in which case the | um nance inprovenent is 20.0% or nore. On the other

hand, in order to obtain a very high contrast while also inproving 5 the

| um nance to a certain degree, it is preferred to use a linear polarization
pl at e whose degree of polarization is 90.0 to 99.0% in which case the

| umi Nanc ;i FREAIB Nineta$ et 022 Makig Whie| sutplitesideo RtbsiGite i19. 15THnOrheTOr €.
More preferably, the degree of polarizationis 95.0 to 99.0% in which case

the [um Q%ﬁlﬁrl&-%[a?i%@ﬂ%{nty&ﬁ#%ge\%;/@eoairém&? pYREd Godif ehrEOH ﬂl@%ﬁsi@iétozl@a@}) or

nore. Even nore prefera gree of polarizationis 10 9.70 to 99. 0%
in which case, the | ym ngn i Y t:1Sq X - T i & GRNtrast
5 450 4P g WM e AihehTBy RAERE i HhEmBED RariflR Rl Houlcher 00 L
apparatus_ of. the pr.esent ,invention |s;syi i I re a
hi gh- contprogg‘tza %E’f‘sﬁﬁ‘f lingarly-pa flzedgli%}{ekip%\?% %at%ge??%flﬁﬁ%h%g%? %Se
di spl ay appar at.us,, conpri sin n out put .secti.on for di.splayin Ny | e, a
et bet i o e euEaH FRanyaBinaR Jepbariesianerneny bueice e BN o
reflective surface thereof facing the outp ection, and a.light-emtting
section phelingadrgarizatiopplatgfe 31“ tpﬁe""%t%tf’fél&f"i“gﬁ?t \%ﬁ@i’ Bt AR Wt put
section includes a |linear polarization device provided so as to c,oveéeda
di spl ay suginie ELf displey dhnisnbloekedgbyw theylinnap pelaszationcpiate; ke 4hys,prgyenting 1
l'ight of ambient light, and a retardation film provided closer to the
| i ght - eniambiens lighttefloeted hxnthet etal ¢leseade 23 frosm Being avipsh devi ce for turning
the linearly-polarized light transmtted through the |inear polarization
devi ce into circuWhilé s preciid smbodiment of the nresent inveationp brabeomdissloserbyi ce
has a degree of polarization greater than 70.0% 2. The self |um nous inmage
di spay aepein,athapresentcinaentiob, mayh be earriedhmit [in vemouspasherr Wayst Wishoud glgparingias a
degree of polarization of 78.0%or nore. 15 3. The self |umi nous inage
di spl ay appartht upiritforcésséntiall feardres ¢henedfhe Thisyebe embbdiment tsetofortieatiove ihas a
degree of polarization of 99.0% or |ess.
merely illustrative in every respect, and should not be taken as limiting. The scope of the
present invention is defined by the appended claims, and not by the description set forth
above. Therefore, any variations that are equal or equivalent to the claims fall within the
15 scope of the present invention.
For example, while the organic EL display A is used as the self-luminous
image display apparatus in the embodiment above, the present invention is not limited to
this, but may alternatively be used in an inorganic EL display, a plasma display, a
cold-cathode tube display, a light-emitting diode display, or the like. Particularly, the
20 present invention can be used effectively and suitably as a field emission display that is
used primarily under the sunlight.
Moreover, while the organic EL display A is an active matrix mode in the
embodiment above, the present invention is not limited to this, but may alternatively be

used in a passive matrix mode or a segment mode.

25 Moreover, an electron injection/transfer layer, which is not provided in the

embodiment above, may alternatively be provided between the metal electrode 22 and the



.+4. 'The self lum nous inmage display apparatus of claim 1, wherein a display
node of the self |um nous inmage displayl apparatus is an el ectrol um nescence
di splay node or a field enmi ssion display node. 20 5. A self |um nous i mage
di spl ay apparatus, conprising an output-side substrate, a reflection-side
substrate provided so as to oppose the output-side substrate, and a
light-emtting | ayer provided so as to be interposed between the
substr at %?ganiMELﬁ'gﬁt-érhi&h{g lby&@ot he |ight-emtting layer is output directly
fromthe output-side substrate and is output indirectly fromthe
out put -si de substrate after being reflected by the reflection-side 25
substrate, wherein: the output-side substrate includes a |linear
pol ari zag N ¢ provided so as to 19 cover a display surface for
transmttrng only predetermnined |inearly-polarized |ight of anbient Iight,

b,

and a reﬁe Ee%té%llf'glmprovi ded closer to the light-emtting |layer than the

linear p device for turning the linearly-polarized |ight
transmtted throygh the .linear.polarization.device into. .
cir gﬁl arly-pol ari 8&‘)1?‘?"6‘% ;te'hﬂﬁpegelﬁﬁlé’e?ri %Og%f Za§8? é)fﬁt?gl?aivbnrg difforent dpsrees,
degree of pol arization gqreat er fhan 70. Ogo 6. The self |um nous inage
di spl ay Afbpakadzationgyere psidassamples fQbetesigd | i near pol ari zation device has a
degree of polarization of 78.0% or nore. 7. The self |um nous imge display
apparatus of claim5, wherein the |inear polarization device has a degree
of polarization of 99.0% or less. 10 8. The self |um nous imge display
appar at us Sefmpld hi m 5, wherein a display node of the self |uminous inmage
di spl ay apparatus is an el ectrol um nescence display node or a field
eni ssi on di spl ay Ariuear polarization plate having a degree o polarization of 99.9% was used
. AHL. As{, . A9. A9hL. AAS% AL. AL@. AshL. A" hr. AU9. A{, . Ah, L. Ash_. AU. A" { S9. AhS9.
As@Q", L.aASathdld UO
: Ut xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]c
aJca]ca]ca]c:a]cRa] ca]ca] ca]ca]ca] cal UVXS"": %A ) ;
+=+g++,a,,-R---- %<....lallll}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] cal-csahtpdd Za] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! / 10000001#1p
11 2u334j 44#5x555] 667n777D3888;
, >} Xxsni d_Z] ca] ca]x shea|pohfeafienpla] eajmped dedreapf phlaniatioh ad 986 ajas abah] ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >@ AAA DXDF3HAJDJ GJ MHVE OQRRRRJ SWSSSST
T- TTTTUadWammleap] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! dUgqUuU) V6 VFVVVVVWAW W XXX
Yf YY&3Z2zzZ[ s\\]w] ] *| wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! *n*urrn, """ Calac
aabhbbcscaog 3.
eeeeeYghxj | {vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] c™a] ca] ca] ca] cg{ ﬁﬁlaﬁﬁio%izﬁﬁ&&?ﬂat?@ﬂm@ satsal b poRERfioh ofHmVey; Walsdy Yy Z Fz
| zPzzzz{{{4| || (}x}}}xsnid_Z|]ca]ca] ca] ca]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] calg ?ea:} ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca! } ~V~~~=_0)u{4]| || (}x}
}} xsni d_szg] cajcajca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
aJca] ca] ca]cal calca]ca] ca]ca]ca] ca8H i K-#10%& ()-@0%& ()-f10%& ()-s1l0%
& ()-3910%& ()-, ML0%& ()-10%& ()-FIJO K-10%& ()-10%& ()-G'10%& ()-G'1
0% & () - 1%%2&% g-_lofya&' ()-"10%& ()-h] RG1LO% & ( 10z 10z

10%2& ()- .10%& ()-%$10%& ()-10%& ()-

10z 10%
A linear polarization plate having a degree of polarization of 95.0% was used

as Sample 4.

- Sample 5 -
25 A linear polarization plate having a degree of polarization of 91.3% was used

as Sample 5.
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5
- Sample 7 -

A linear polarization plate having a degree of polarization of 77.9% was used

as Sample 7.

10 - Sample 8 -
A linear polarization plate having a degree of polarization of 71.3% was used

as Sample 8.

- Sample 9 -
15 A linear polarization plate having a degree of polarization of 63.0% was used

as Sample 9.

- Sample 10 -
A linear polarization plate having a degree of polarization of 55.7% was used

20 as Sample 10.

Test Method
- Luminance and Luminance Improvement -
Each of the linear polarization plates of Samples 1 to 10 was used in an organic
25 EL display similar in structure to that of the embodiment above, and was measured for the

luminance of the display surface. Note that the measurement was performed under
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light-emitting layer, was 195.0 cd/m’.
The improvement in luminance was calculated in percent for Samples 2 to 10
5 with respect to the luminance of Sample 1 as a reference. . Note that the 1/4 wave plate -
used was a 1/4 wave plate made of polycarbonate and exhibiting a retardation of 135 nm

for light having a wavelength of 550 nm.

- Contrast -

10 A contrast measurement apparatus was placed in front of an organic EL display
similar in structure to that of the embodiment above in an ordinary lit room. The signal
current was adjusted so that the luminous intensity of the organic EL light-emitting layer
was 195.0 cd/m?>. Moreover, the brightness of the room light was adjusted so that the
contrast was 2.0 in the absence of the linear polarization plate and the 1/4 wave plate.

15 The conditions were set so that the contrast measurement was performed under an
environment where the intensity of light emitted from the organic EL display that is
incident on the contrast measurement device is substantially equal to the intensity of the
reflection of the room light that is incident on the contrast measurement device.

The linear polarization plates of Samples 1 to 10 were placed in organic EL

20 displays and successively measured for the contrast under the conditions as described

above.

Test Results
The test results for the luminance, the luminance improvement and the contrast
25 are shown in Table 1. Moreover, FIG. 3 illustrates the relationship between the degree of

polarization and the luminance, FIG. 4 the relationship between the degree of polarization
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Samples | Degree of | Luminance | Luminance | Contrast
Polarization Improvement
%o cd/m %
1 99.9 76.7 0.0 306.5
2 98.9 87.5 14.1 85.2
3 97.6 89.2 16.3 45.7
4 95.0 89.5 16.7 25.2
5 91.3 91.2 18.9 19.0
6 85.2 92.5 20.6 13.6
7 77.9 93.3 21.6 10.1
8 71.3 95.3 24.3 5.4
9 63.0 101.9 32.9 4.4
10 55.7 115.2 50.2 2.4
no plates - 195.0 154.2 2.0

10%& () -

10

It can be seen from FIG. 3 that in the range of degree of polarization from 50 to
70, the luminance decreases relatively substantially for the increase in the degree of
polarization. In contrast, in the range of degree of polarization from 70 to the high 90's,
the decrease in the luminance for the increase in the degree of polarization is not so
substantial, with the luminance being generally constant in this range. Moreover, it is
also seen that the decrease in the luminance is quite substantial in the range of degree of
polarization in the high 90's, i.e., between Sample 9 whose degree of polarization is 98.9
and Sample 10 whose degree of polarization is 99.9.

It can be seen from FIG. 4 that the decrease in the luminance improvement for
the increase in the degree of polarization has substantially the same tendency as that of the
decrease in the luminance illustrated in FIG. 3. Specifically, in the range of degree of
polarization from 50 to 70, the luminance decreases relatively substantially from near 50%

to about 25% as the degree of polarization increases. In contrast, in the range of degree
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luminance improvement staying in the range from 14 to 25%. It can be seen that
particularly in the range where the degree of polarization is 85.0% or less, the luminance
5 improvement in percent is at a very high level in the 20's.

The luminance improvement for the degree of polarization of 99.0% can be
estimated as follows. Expression (1) below can be obtained as an expression for the
straight line between the luminance improvement data points for Sample 9 and Sample 10,
which is shown in a solid line in FIG. 6.

10 (luminance improvement) = -14.1 x (degree of polarization) + 1408.6 (1)
Substituting (degree of polarization) = 99.0% into this expression yields (luminance
improvement) = 12.7%. 1t is expected that the luminance improvement decreases in an
upwardly-protruding curve as shown in broken line in FIG. 6 in the range of degree of
polarization from 90 to 100%. Therefore, it is believed that the luminance improvement

15 for the degree of polarization of 99.0% is actually higher than 12.7%. Therefore, it can be
estimated that the luminance improvement is at least 12.7% or more for the degree of
polarization of 99.0%. Moreover, substituting (luminance improvement) = 10.0% into
Expression (1) above yields (degree of polarization) = 99.2%. Therefore, it can be
estimated that the luminance improvement is 10.0% or more when using a linear

20 polarization plate whose degree of polarization is 99.2% or less.

It can be seen from FIG. 5 that in the range of degree of polarization from 50 to
around 85%, the contrast increases substantially linearly as the degree of polarization
increases. In contrast, in the range of degree of polarization over 85%, the contrast
increases exponentially as the degree of polarization increases.

25 The luminance improvement for the degree of polarization of 70.0% can be

estimated as follows. Expression (2) below can be obtained as an expression for the
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the range of degree of polarization from 50 to around 85%), which is shown in a broken

line in FIG. §.

(contrast) = 0.38 x (degree of polarization) - 19.4 (2)

5 Substituting (degree of polarization) = 70.0% into this expression yields (contrast) = 7.2.
Therefore, it can be estimated that although the contrast is slightly low at 5.4 for Sample 3,
which is a linear polarization plate whose degree of polarization is 71.3%, it is possible to
reliably obtain a contrast of 5.0 or more if the degree of polarization is greater than 70.0%.
Moreover, substituting (contrast) = 10.0 into Expression (2) above yields (degree of

10 polarization) = 77.4%. Therefore, it can be estimated that the contrast is 10.0 or more
when using a linear polarization plate whose degree of polarization is 77.4% or more, or
78.0% or more for an even higher reliability.
Therefore, it is believed that a contrast of 5.0 or more can be obtained reliably
if the degree of polarization of the linear polarization plate is greater than 70.0%.
15 Moreover, it is believed that if the degree of polarization is 78.0% or more, the contrast is
equal to or greater than 10.0, i.e., substantially twice as high as that for a degree of
polarization of 50 to 70%. Furthermore, it is believed from FIG. § that if the degree of
polarization is 90.0% or more, the contrast is equal to or greater than 15.0, ie,
substantially three times as high as that for a degree of polarization of 50 to 70%.
20 Moreover, it is believed that if the degree of polarization is 95.0% or more, the contrast is
equal to or greater than about 25.0, i.e., substantially five times as high as that for a degree
of polarization of 50 to 70%. Moreover, it is believed that if the degree of polarization is
97.0% or more, the contrast is equal to or greater than about 45.0, i.e., substantially ten
times as high as that for a degree of polarization of 50 to 70%.

25 Thus, in order to improve the luminance, it is preferred to use a linear

polarization plate whose degree of polarization is 99.0% or less, whereby a luminance
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improvement of 10.0% or more is obtained. More preferably, a linear polarization plate
whose degree of polarization is 85.0% or less is used, in which case the luminance
improvement is 20.0% or more.

On the other hand, in order to obtain a very high contrast while also improving
the luminance to a certain degree, it is preferred to use a linear polarization plate whose
degree of polarization is 90.0 to 99.0%, in which case the luminance improvement is
10.0% or more while the contrast is 15.0 or more. More preferably, the degree of
polarization is 95.0 to 99.0%, in which case the luminance improvement is 10.0% or more
while the contrast is 25.0 or more. Even more preferably, the degree of polarization is
9.70 to 99.0%, in which case the luminance improvement is 10.0% or more while the

contrast is 45.0 or more,

INDUSTRIAL APPLICABILITY
The self-luminous image display apparatus of the present invention is suitable

for applications where a high-contrast display is required.
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CLAIMS

1. A self-luminous image display apparatus, comprising an output section for

displaying an image, a reflection section provided on a rear side of the output section with
5 a reflective surface thereof facing the output section, and a light-emitting section provided
on a rear side of the output section, wherein:

the output section includes a linear polarization device provided so as to cover
a display surface for transmitting only predetermined linearly-polarized light of ambient
light, and a retardation film provided closer to the light-emitting section than the linear

10 polarization device for turning the linearly-polarized light transmitted through the linear
polarization device into circularly-polarized light; and

the linear polarization device has a degree of polarization greater than 70.0%.

2. The self-luminous image display apparatus of claim 1, wherein the linear
polarization device has a degree of polarization of 78.0% or more.,

15 3. The self-luminous image display apparatus of claim 1, wherein the linear
polarization device has a degree of polarization of 99.0% or less.

4. The self-luminous image display apparatus of claim 1, wherein a display
mode of the self-luminous image display apparatus is an electroluminescence display mode
or a field emission display mode.

20 5. A self-luminous image display apparatus, comprising an output-side
substrate, a reflection-side substrate provided so as to oppose the output-side substrate, and
a light-emitting layer provided so as to be interposed between the substrates, wherein light
from the light-emitting layer is output directly from the output-side substrate and is output
indirectly from the output-side substrate after being reflected by the reflection-side
25 substrate, wherein:

the output-side substrate includes a linear polarization device provided so as to
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