i DISPLAY UNIT AND | TS MANUFACTURI NG METHOD BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present;invention relates to a display unit
such as an organic EL display and its manufacturing nmethod. 2. Description
of the Related Art In late years, displays having various display
mechani sms have been known. Specially, a full-color organic EL display
which utilizes organic |light emtting (organic EL (el ectrol um nescence))
phenonenon is noted in point of its wide visual field angle, its | ow
driving vol tage, abBdSPLAYWIQRHT AND HBRMANRIRAGTOURINGIMEdHGEDL ages,

| ately, trials to nount the organic EL display on conpact information
term nal devices for personal use typified by a nobile phone and a PDA
(personal digital assistant) have been nade. In the devel opnent field of

t he or gaﬁl @@E{g‘gﬁﬁéﬂéﬁtﬁp o oIy {@ﬁsure | um nance of display inages,

t echnol ogi'ca | mprovenent of em ssion efficiency
(extract lights for inmage display has been desired. In
particulja%l ﬁiﬁgﬁﬁsﬁﬁ%%ﬁgmbrganlc EL display nounted on the conpact

i nformati on term nal devices for personal 6 use, |nprovenent of  epission

efficiency in T%pmseaéﬁmwti%rﬂgtqsﬁ@ Ebd@aiﬁseuﬂl: sughais iy oxgearefhaf t er
sinply referred to as "facing direction") is expected. In order to realize

t hi s reqlisglay amhitspnapobaterihgweethodn al ready nade. As a nethod to inprove
em ssion efficiency, for exanple, a nethod in 2
2. Description of the Related Art
In late years, displays having various display mechanisms have been
known. Specially, a full-color organic EL display which utilizes organic
light emitting (organic EL-(electroluminescence)) phenomenon is noted in
point of its wide visual field angle, its low driving voltage, and its high
- luminance. Based on these advantages, lately, trials to mount the organic
EL display on compact information terminal devices for personal use typified
by a mobile phone and a PDA (personal digital assistant} have been made.
In the development field of the organic EL display, in order to assure
luminance of display images, technological establishment to enable
improvement of emission efficiency (extraction efficiency) of lights for image
display has been desired. In particular, regarding the organic EL display
mounted on the compact information terminal devices for personal use,
improvement of emission efficiency in the direction facing the organic EL
display (hereinafter simply referred to as “facing direction”) is expected. In
order to realize this request, many proposals have been already made.

As a method to improve emission efficiency, for example, a method in




which a mcro lens or a micro prismas an optical conmponent for |ight
focusing which utilizes light refractjon phenonenon is introduced to the
organic EL display, in order to focus“the lights for inage display
generated in a light emtting source (organic EL device) in the facing
direction can be cited. As a concrete organic EL display using the mcro
| ens, for exanple, a structure wherein an aggregation of small mcro
| enses (mcro lens array) is arranged on point light emtting organic EL
devi ces whidh aahdicrd i€ lon- ArhadrgePribRs abegn ogitmq)%ﬁd‘r@hteﬁéaﬂl@élﬁa refer
to Japanese Patent Application No. H09-171892 (Ps. 3-5, Fig. V. This mcro
lens arr@yusihg’ whedaitses! ﬁﬁltlprr@ﬁgcﬁéf ;iﬁﬁdﬂo?ﬁélﬁ)rﬁ imhﬂloﬁg.cétf%ﬁgﬂh%ue whi ch
uses a netal nmold corresponding to a ? rmof the mcro |ens. wever, in a
conventi . | di techni que, a netal .nol.d .for | dj ng_i s par ed
separatéﬁ@?hgﬁgﬂég&ﬂgﬁﬂﬁﬁ%%ﬁgg%ggysﬁgpﬁﬁﬂ?ﬁhgﬁﬁ%ﬂ%yaﬁgkﬁ%?gmfg iPed.
manuf act uri ng, proce L@%’the nicr% l.ens_.array becqgnes

Ther ef ore,,. 3 .
conpl i cat éw,%ta%ltﬂnsg SORESEIF\QES AL ice) dBothes faning dipection eambeque t o

formthe mcro lens array, in addition to the nolding technique which uses
a netal G8dd, for exanple, a technique wherein a lens material is cut and
ground can be wutilized. In this case, since a high processing technique is
required in pysozeaserete orgardd Bludispbey pangshefmidne lens; for éensple, a

manuf acturing the mcro lens array becones difficult, and its
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mcro lens is relatively easy. However, in the case of using this
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pattern-arranged has been proposed (for example, refer to Japanese Patent
Application No. H09-171892 (Ps. 3-5, Fig. 3)). This micro lens array, for
example, is formed by utilizing a molding technique which uses a metal mold
corresponding to a form of the micro lens. However, in a conventional
molding technique, a metal ﬁold for molding is prepared separately, and a
molding process using this metal mold is required. Therefore, a

- manufacturing process for the micfo lens array becomes complicated, and its
manufacturing cost becomes high. As a technique to form the micro lens
array, in additionlto the molding technique which uses a metal mold, for
example, a technique wherein a lens material is cut and ground can be
utilized. In this case, since a high processing technique is required in
processing curved surface parts of the micro lens, manufacturing the micro
lens array becomes difficult, and its manufacturing cost becomes high.

It is said that manufacturing a spherical micro lens is relatively easy.

However, in the case of using this spherical micro lens, while lights

generated in the central part of the organic EL device are appropriately




3 refracted and emtted in the facing direction as desired, lights
generated at ends of the organic EL gdevice are in result largely refracted
and emtted in the directions other than the facing direction, though
desired not to be largely refracted and to be emtted in the facing
direction. In addition, there have been restrictions in using the mcro

| ens, for exanple, since sufficient refraction index cannot be obtained
with the spherical mcro lens, in order to assure refraction index, |abor
to make wefranted ehdaahitbed indke faciedi drdotich aaidedired) lgletednerifed a6 cro | ens
I's required. Meanwhile, as a concrete organic EL display using the mcro
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prisms vvhose size 1s extrenely small corrpared to a light emttlng area
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Uus.)). ver, in the grgani¢ EL display nounting the whale face Ilght
emitti n&heé%%bﬁn cr@ﬂréf’etéon& h%dgﬂinﬁtthﬁhéﬂﬁlioc lensorips xamly, sincehe |ight s
generated in the organic EL device is focused in the facing direction,
some | i giwiBcientmefraciaon andesheapnsti he obtained ssptlotbe sphexicddonndrarlyngar t s-

bet ween each mcro prismare hard to be focused in the facing direction at

the mcrin @desnio assurthafrdctm dideailebon o ahbkeiLIGy refraetidbcthded
techni cal exanple that the mcro prismarray is arranged on the whol e face
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Meanwhile, as a concrete organic EL d1splay using the micro prism,
for example, a structure wherein an aggregation of small micro prisms whose
size is extremely small compared to a light emitting area (micro prism array)
is arranged on a whole face light emitting organic EL devices has been
proposed (for example, refer to “Electrophospherescent Organic Light
Emitting Devices” by S.R. Forrest et al., May 21-23 in 2002, Society for
Information Display 2002 International Symposium (Boston, MA, U.S.)).
However, in the organic EL display mounting the whole face light emitting
organic EL devices, though at the micro prism, many of the Lights generated
in the organic EL device is focused in the facing direction, some lights
generated at the position corresponding to boundary parts between each
micro prism are hard to be focused in thé facing direction at the micro prism,
50 that loss of emission efficiency is caused. A technical example that the
micro prism array is arranged on the whole face light emitting organic EL

devices is also disclosed by, for example, Takahashi et al. (for example, refer

to Japanese Unexamined Patent Application No. H09-73983 (P. 1, Fig. 1).




t o Japanese Unexam ned Patent Application No. H09-73983 (P. 1, Fig. 1). 4
For the above reasons, in the conventional organic EL displays, it is
difficult to say that em ssion efficiency is sufficient, in spite that the
mcro lens or the mcro prismis used. In addition, in the case where the
mcro lens or the micro prismis ut#lized in order to inprove enission
efficiency, there is a problemthat difficulty in manufacturing is caused.
SUWARY COF THE_| NVENTI ON Enbodi nents of the invention provide a display

uni t whi ch canFor the dwaearisoss.dn the touyventiopabérganightks displayispitge di spl ay,

and assur uii nance of .di.spl gy.i nages. Enbodi nents, of the inyention
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em ssi on | Gi:ency..: I - di unit. In a
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conpri si g mécrplpuised istutiliokd id effer eoVirhprove cheivdi6R eriidibndy, apneighe |ights for
image display; a plurality of first prisns which are arranged correspondi ng
to eachprabjem that diffiengtyisvingayfaahtingsisrcaosed. he 1i ghts for i mage di spl ay;
and second prisns which are at |east enbedded in voids fornmed between the
first prisns, and which have a smaller refraction index than that of the
first prisns wherein the 4a first prismis conposed of an end surface
portion &HWY%TWNFE@NGSpOHdi ng to the light emtting device and

2 stde surfacepRgLi O} G ibencBR T AES LAY SRRYALAGa} O non! um nescent
improve emission efficiency of lights for image display, and assure luminance
of display images.
Embodiments of the invention provide a method of manufacturing a
display unit which can improve emission efficiency and enable easy
manufacture of the display unit.
In a first aspect of the present invention, there is provided a display
unit, comprising: a plurality of light emitting devices which generate lights for
image display; a plurality of first prisms which are arranged corresponding to
each light emitting device, and refract the lights for image display; and second

prisms which are at least embedded in voids formed between the first prisms, and

which have a smaller refraction index than that of the first prisms wherein the




Di scl osed herein is a nmethod of manufacturing a display unit conprising
the steps of: formng a prismprecursor layer to formthe first prisns to
cover a plurality of light emtting devices which are pattern- arranged on
a support substrate; pattern-formng a plurality of second prisnms on a
transparent substrate; and formng t48e first prisns by 5 placing the
support substrate and the transparent substrate opposite so that the prism
precursor. | ayer and the second prisns are placed opposite to each other,
and t henfipit pEisris compasadptianeend anfasa pertiorswhishrspesitioneche suppor't

bstr at d.f i.ng.t ' . . by utili zi h f
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i nventi %siﬁ&f‘edlddog@s ondif tdr‘gflgﬁm%%%‘?)ép erated in the plurality of

light emtting devices ar act e the first prisnms, and then emtted
to outside. Then, Dsidlesed Béreastid 8Mméthde ofiHandfaenaRePAWiPlagmii S smal | er
than that in the first prisns, sone of lights for inmage display refracted
near theceyapasiagphe sieps aficfomuing ampgishypreefirsac ladrito fote thesBesind pri sns,
pass through the second prisng.and are eritted to outside as other many
lights. %%E%ifbsﬂ‘quﬁ &Pﬁgltwi@@tmﬂtﬁl% gviges phagh atiedatédlised in the

directio i i.t t et h f:. f ring the

di spl ay %ﬁ%@%c%%ﬁl Hgoftgguq%ﬁllbég%ipn%{n g o? m%%a%ﬁwﬁa%g?ﬁoﬁf’se? ﬁéalpri sm

precur soprisdy Oh @PEafsHreR fiMRAARENHnd fodihe RS fitfiSridmh§byprisms is forned
to cover the plurality of light emtting devices which are

pattern-arranged on the support substrate. Meanwhile, the plurality of
second prisns are pattern-fornmed on the transparent substrate. The first
prisnms are forned by opposing the support substrate to the transparent
Substrate :




so that the prismprecursor |ayer and the second prisns are placed opposite
to each other, pressure bonding the transparent substrate to the support
substrate, and formng the prism precursor |layer by utilizing the shape of
the second prisnms. O her aspects, features and advantages of the invention
6 wll appear nore fully fromthe fdél | owi ng description. BRIEF

DESCRI PTION OF THE DRAWNGS Fig. 1 is a cross sectional view show ng an
approxi mate cross sectional construction of an organi¢c EL display

accor di ngPeing r‘iﬁ%?ﬂm tratgrand jlac {ragspargns substrage oppasye o thadtheyue

per specti i Wi N n _expanded oblique erspective construction of
P ubet anbire PRhSoF BREL B AR EBRNURm e pitEe gPEITRIS erctipBE S,

i |1 ust r at gl ihen fPrébsure bdiding the Rarfphidh® Sysfiald Qb sk shosapg a partly
expanded cross “sectional construction of a part on e periphery of a

m cro priam fonmirdgethe prigarprecisodiage Eyutiliing b skdpecbfithe féognd prisths.g. 4 is a
cross sectional view show ng an expanded cross sectional construction of
organi ¢ EL devile & digplgy usitiagcerdingigrambadimenisiofithe trygntien.dhe dighss of
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the second prisms is smaller than that in the first prisms, some of lights for

image display refracted near the second prisms are not largely refracted in the

second prisms, pass through the second prisms and are emitted to outside as

other many lights. Consequently, the lights for image display are focused in the

direction facing the display unit.

In the method of manufacturing the display unit according to

embodiments of the invention, the prism precursor layer as a prearrangement

layer for the first prisms is formed to cover the plurality of light emitting devices

which are pattern-arranged on the support substrate. Meanwhile, the plurality

of second prisms are pattern-formed on the transparent substrate. The first

prisms are formed by opposing the support substrate to the transparent substrate

s0 that the prism precursor layer and the second prisms are placed opposite to

each other, pressure bonding the transparent substrate to the support substrate,

and forming the prism precursor layer by utilizing the shape of the second

prisms.

Other aspects, features and advantages of the invention




Fig. 7 is a cross sectional view showng a first nodification regarding a
construction of the mcro prism Fig. 68 is a cross sectional view show ng a
second nodi fication regarding a construction of the mcro prism Fig. 9 is
a cross sectional view showing a third nodification 7 regarding a

construction of the mcro prism Fig. 10 is a cross sectional view show ng
a fourth nodification regarding a construction of the mcro prism Fig. 11
is a cross sectional view showing a nodification regarding a construction

of the omdHrppelt ntedudly; frémahe fdllowimndediripaith.per spective figure show ng
a nodification regarding a construction of the mcro prismsheet; Fig. 13
is a cross sectional view to explain a manufacturing process for the
organi ¢ EL display according to the enbodi nrent of the invention; Fig. 14

IS a crofggRy Eﬂi”ﬂ{ Rﬂﬂt eﬁ% i ess follow ng the process
showi ng |B?i{ E%SB ) ETQ 5(9?5 a ?%é@@@?. onal view to explain a
nodi fication rggarding a net ho&w?f manuf a%t?ur.i ng the orcgqani ¢ EL display;
Fig. 16 is a ciisststc SRS SPEHOna) REN Ahovang: gt SRPYGIIGH fg0%he
process showing in Fig. 15, and Fig._17 is a cross sectional viewto
expl ai n $LGHoaRS constretion 94 pa organic Fhtdisplayt aceardingctoan pgbodinenigani ¢ EL
di spl ay. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

of the invention;

Fig. 2 is an oblique perspective figure showing an expanded oblique
perspective construction of a substantial part (micro prism sheet) of the
organic EL display illustrated in Fig. 1;

Fig. 3 is a cross sectional view showing a partly expanded cross
sectional construction of a part on the periphery of a micro prism in the
organic EL display illustrated in Fig. 1;

Fig. 4 is a cross sectional view showing an expanded cross sectional
construction of organic EL devices;

Fig. 6 is a diagram to explain characteristics of visual field angles of
the organic EL display;

Fig. 6 is a cross sectional view showing an expanded cross sectional
construction of an organic EL display as a comparative example to the
organic EL display according to the embodiment of the invention;

Fig. 7 is a cross sectional view showing a first modification regarding
a construction of the micro prism;

Fig. 8 is a cross sectional view showing a second modification

regarding a construction of the micro prism;

Fig. 9 is a cross sectional view showing a third modification




An enbodi ment of the invention will be described in detail hereinbel ow
with reference to the drawings. First, with reference to Figs. 1 and 2, a
construction of an organic EL display as a display unit according to the
enbodi ment of the invention will be described. Fig. 1 shows an approxi nate
cross sectional construction of 8 the organic EL display, and Fig. 2 shows
an expanded obl i que perspective construction of a substantial part (mcro
pri smsheet) of the organic EL display illustrated in Fig. 1 This organic
EL di splmegarding 4 opnstrustioroof thespliay pvisrah di spl ays inmages by utilizing
organi ¢ EL phenonenon. As shown in Fig. 1, this organic EL display has a

construction Vgl €i(n i3 41 GHss %éhti@ﬁﬂh%‘%w?"&lowiigxﬁl FRir¥h Phhlbaifeadfdn( Second
prisnms), color filters 50 (optical filters), and a cover plate 60

(transp%e%ﬁ?dﬁﬁ&éﬁtﬁgtﬂﬁofﬁ%%? inr}i%is order on organic EL devices 20

(light emttin evi ces) Pprovi on*a whol e face of a driving substrate
10 (support substrat.e). Miin functians qf the drivj. substrate 10 are to
support the o&‘éﬁnﬁ? 18 @Lcrﬁé%ﬁﬁg%or?é,Vl‘éstq'fQﬁVWﬁk%q(}ﬁié@ga%@bé?ﬁ%?dﬂg &evi ces 20
emt lights by a%gly%i ng voltage, A function of the organic EL devices 20

is to erfonsiiugher od¢heorganie A dispdawi ¢ EL phenonenon, and generate |ights

for inmage display. These organic EL devices 20 include three el ements
whi ch gener at &'ighrl€e i alrorobligue ghesspective spgui showing e emogification col or s
in light, namely, plurality of organic EL devices 20R which generate red
| i ghts, reggalihg aRdomdemict®s f@ke micro prism sheet;
Fig. 13 is a cross sectional view to explain a manufacturing process
for the organic EL display according to the embodiment of the invention;
Fig. 14 is a cross sectional view to explain a process following the
process showing in Fig. 13;
Fig. 15 is a cross sectional view to explain a modification regarding a
method of manufacturing the organic EL display;
Fig. 16 is a cross sectional view to explain a process following the
process showing in Fig. 15, and

Fig. 17 is a cross sectional view to explain a modification regarding a

method of manufacturing the organic EL display.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
| An embodiment of the invention will be described in detail
hereinbelow with reference to the drawings.
First, with reference to Figs. 1 and 2,- a construction of an organic EL -
~ display as a display unit accbrding to the embodiment of the invention will

be described. Fig. 1 shows an approximate cross sectional construction of




whi ch generate green |lights, and organic EL devices 20B which generate
blue lights. Respective organic EL deyices 20R, 20G and 20B are
pattern-arranged in the shape of matrix on the driving substrate 10.

Det ai |l ed constructions of the organic EL devices 20R, 20G and 20B wi |l be
described |l ater (refer to Fig. 4). A function of the mcro prismsheet 30
Is torefract the lights for 9 inage display. The mcro prismsheet 30 is
made of a material such as an epoxy resin, which has a larger refraction

i ndex of thé defaniceRandikglayndnd. B 2 thaws hebxpindedeolliond bafdpeptiveéms 40.
As a resin making the mcro prism sheet 30, fromthe view point of, for

exanpl e, cbﬂéﬁrﬁhﬁibﬂi‘%f@is%‘beaEhtﬁa{log}ﬁﬂaFﬁﬁfE?%%Q%ngéﬂ%ﬁé)?nthtehgr Gl hery of

the organic EL devices 20, a nat er vapor pérneability

of about ?s(f)l%?ﬁ‘ugtf‘ & ur Sp; (&errper ature=40t, hum dity=95% or less is
i apd g T

preferab s m M~ sheet 30 includes a plurality of mcro prisns
31 (first pris arran oryespondi ng tqo respectjve organjc EL devices
20R, 20G, and %ﬁ; gggagggf@ P@w Fofr em%%ﬂpngdiﬁglaﬁ’owhm%hg’ésn}ﬁ%| ay.
Each micro prism31_has a continuous structure wherein respective mcro
pri sns 3images dynutidizing vegarigc BLophenoinenphe disr ebowonimfFiX- dxithis Sur f ace
of the mcro prism31 nay be provided wth, for exanple, AR (anti

refl ecti orgamgodiLtdisplagehas ian congdigtiction whevent argfdrecpiiom eheew sy de
lights. As shown in Fig. 2, respective mcro prisnms 31 are, for exanple,

pat t er n- #nxidiage privin AVAWe AN D Pricth IS cMoM DS s 50 IS5tiSACHIONY, 3h@N0 X-Z

pl ane are in the shape of inverted triangles. Specifically, '‘each mcro

prism 3l.Ras pfat%@ﬁ@ra%?s%ﬁ!r&& SibdtRetef WP fayRbed [1PAGE Qrfer on organic EL

devices 20 (light emitting devices) provided on a whole face of a driving
substrate 10 (support substrate).

Main functions of the driving substrate 10 are to support the organic
EL devices 20, and to make these organic EL devices 20 emit lights by
applying voltage.

A function of the organic EL devices 20 is to emit lights by utilizing
organic EL phenomenon, and generate lights for image display. These
organic EL devices 20 include three elements which generate three colors

o lights corresponding to three primary colors in light, namely, plurality of
organic EL: devices 20R which generate red lights, organic EL deviceé 20G
which generate green lights, and organic EL devices 20B which generate
blue lights. Respective organic EL devices 20R, 20G, and 20B are
pattern-arranged in the shape of matrix on the driving substrate 10.
Detailed constructions of the organic EL devices 20R, 20G, and 20B will be -
described later (refer to Fig. 4). |

A function of the micro prism sheet 30 is to refract the lights for




al ong X-Z plane, and continuously extends in the direction of Y-axis while
mei ntai ning the trapezoidal cross secfion. As shown in Fig. 1, the voids V
are provided correspondi ng to nonl um nescent spaces S between respective
organi ¢ EL devices 20R, 20G and 20B. It is not indispensable that the
plurality of mcro prisns 31 should have a continuous structure in the
direction of X-axis. A plurality of mcro |l enses 31 which are independent
from each other can be arranged. A cross sectional shape of the void Vis
not 10 imeg¢ display.t HEhe mvierd prista shergl 30 ianthdef ¢t a exceteplad suelp asnver t ed
trapezoid is possible. However, in the case where a cross section of the

voi d V i sp&8t rdstn, whith Byes 18skek &éﬁﬁé%{:)ﬂdnée%f"hﬁ]_(ﬂ}fr dxhiflesgl=phkane is

preferably narrowed as much as possible. In particular, the mcro prism
sheet 304 R Hﬂgl' f opt i C nent to
refract tlﬁég‘I Ifl?g %‘fsh?%ra%fifrlrlag %ﬁg&&sa&yt?' bﬁg%”%sg% as''% t?n%?llzrc())n&[alg&a seal i ng
adhesi ve ;t 0, bgnd.t he driving substrate 10 and t cover plate 60 together
and o st RE SRk e BNttt b FRAmEkn DRIGRE, M SEPR 0 10 and
t he covg{ glate 60. Detailed construction of the mcro prismsheet 30 will
be descrieB&tng Bt ®lagepcnothe pexiphery of therprganiaiBl deyices i20me motepial enbedded
in the voids Vto construct a flat face Malong with the mcro prisns 31
of the nwbidh prasra sWeter 3@poA pexipabilitgt odnalodutt Hd aziml i 2¢ yheuissms 40 i s
to aid refraction of the lights for image display by the mcro prisnms 31,
and to dtémpsrdtugbt4@ay hambidityt06 %) @hless if preformigle. dThM AdcroThesa
auxiliary prisns 40 are nade of a material such as
sheet 30 includes a plurality of micro prisms 31 (first prisms) arranged
corresponding to respective organic EL devices 20R, 20G, and 20B as parts
which refract the lights for image display. Each micro prism 31 has a
continuous structure wherein respective micro prisms 31 are connected to
each other in the direction of X-axis. Surface of the micro prism 31 may be
provided with, for example, AR (anti reflection) coat treatment in order to
prevent reflection of outside lights. As shown in Fig. 2, respective micro
prisms 31 are, for example, pattern-arranged by sandwiching voids V whose
‘cross sections along X-Z plane are in the shape of inverted triangles.
Specifically, each micro prism 31 has a cross section in the shape of trapezoid
along X-Z plane, and continuously extends in the direction of Y-axis while
maintaining the trapezoidal cross section. As shown in Fig. 1, the voids V
are provided corresponding to nonluminescent spaces S between respective
“organic EL devices 20R, 20G, and 20B. It is not indispensable that the
plurality of micro prisms 31 should have a continuous structure in the

direction of X-axis. A plurality of micro lenses 31 which are independent

from each other can be arranged. A cross sectional shape of the void V is not




a fluorocarbon resin, which has a smaller refraction index of n2 (for
exanpl e, n2=1.40) than that of the n@'ocro prismsheet 30. As a resin making
the auxiliary prisms 40, for exanple,” as the resin making the mcro prism
sheet 30, a material which has a water vapor perneability of about 50

g/ n2.24 hours (tenperature=40t, hum dity=95% and less is preferable. A
function of the color filters 50 is to selectively transmt the lights for
i mage di splay generated in the organic EL devices 20, and inhibit other

| i ghts flhontehésithg inTaited akiamgld, | drat, Sob@xafrdladen tihveeed atayezofd id er s
which 11 are pattern-arranged corresponding to respective organic EL

devi ces g@&ble.zoiiovﬁé%r?ﬁﬁth&éd@ ¥herd 84r6&d Sdctidd fthedfiid R igE&ER, col or
filter 50G and a blue color filter 50B. The cover plate 60 is a

t ranspar . | C Jam ' ' [ t he
organic @{5 H{el{??gegwfggg%@mﬁgﬁr}nhcérfgt%%gé% éﬁggtlsggjeﬁ?%%%]%%{@%g,ﬂgnd t he
cover plate,60 consl;tlructs em ssion paths in emtting the lights for imge
di spl ay Pdmblﬂssl?%é? $he cover plate 60 is not necessarily required. For
exanple, it is possible that the color filters 50 are exposed without

provi di ng t he Kopartighlarethsomioueprism sheet rethenln basagiungtiogefen | ed
construction of the mcro prismsheet 30 will be described. Fig. 3 shows a
partly essanplecacanpticatctmponénictnstiractt thenlighitsafopamagenidgiay,farti phery of
the mcro prism31 corresponding to the organic EL device 20G The mcro
pri sm 3laled Halsea Hunéitop assansedlens adbebive RShEIRS Ché RNIARRBstrag®NEL r uct s

part of the flat face M and has a trapezoidal cross section wherein
and the cover plate 60 together, and to seal the organic EL devices 20
between the driving substrate 10 and the cover plate 60. Detailed
construction of the micro prism sheet 30 will be described later (refer to Fig.
3).
The auxiliary prisms 40 are embed&ed in the voids V to construct a
flat face M along with the micro prisms 31 of the micro prism sheet 30. A
main function of the auxiliary prisms 40 is to aid refraction of the lights for
image display by the micro prisms 31, and to act as 1igi1t paths for the lights
for image display. These auxiliary prisms 40 are made of a material such as
-a fluorocarbon resin, which has a smaller refraction index of n2 (for example,
n2=1.40) than that of the micro prism sheet 30. As a resin making the
auxiliary prisms 40, for example, as the resin making the micro prism sheet
30, a material which has a water vapor permeability of about 50 g/m2-24
hours (temperature=40°C, humidity=95%) and less is preferable.
A function of the color fiiters 50 is to selectively transmit the lights

for image display generated in the organic EL devices 20, and inhibit other

lights from passing. . The color filters 50 include three colors filters which




Its upper base is an end face El |ocated corresponding to the organic EL
device 20G its oblique lines are twp; oblique faces E2 and E3 respectively
| ocat ed correspondi ng to adjacent two nonl um nescent spaces S, and its

| ower base is a virtual face E4 determ ned by these oblique faces E2 and
E3. As dinensions of each part of the mcro prismsheet 30, for exanple,
when a wdth W2 of the organic EL device 20G is about 26 /t in, a wwdth W
(=W2) of the end face El is about 26 um an angle of gradient 0 made by by
the obldrqueattexesrEhgad doEBespondgte anspartiviecorgaaic Fdcdences 20ut 65 , a
height H of the mcro prismsheet 30 is about 105 u m and an arrangenent
pitch P20%:, fid 20B, Mhaeicdy R feintoldr fifted WOR, HErdem cdlbr fies 0, meibaons, the
width W, the angfe of gradient e, and the height H are inportant factors

in rel atﬂlﬁé‘coﬂoﬁ?fﬂte@ﬁ?}' field angle of the organic EL display. Next, with
reference to Fig. 4, detailed construction of the organic EL devices 20
0SS _secti ruction

wi |l be descrifhed. Fi 4 shows, an expanded, cr opal on

of the organi Lcoéfg*‘/gkaég @Olﬁ,a téﬂé&fsp%z%&t%gi_:ecpwelgpaa_pog:enpfq Pﬁ%??t:l%i ons for
conmponents .ot her .than the drivinp strate 10 and the organic devi ces
20R, 208maRRtIoR ARG @aanﬂgﬂfﬁgwﬁ@%an%ﬂw paSToRyRe shest B4 508
have an optical resonator structure which functions as a kind of narrow
band fi lftcae awtsidez ang thiegtaver plate B0 sonsirsetscemimseorp hetunin emibyne f or
exanple, making lights resonate between respective two el ectrode | ayers.

Nanel y, thédightgforiimdge displagao2bsidas Thetcouet plage 6GHe met necdssarilgxanpl e,
an eI_ectron hol e transport |ayer 22R, a light emtting |layer 23R an

required. For example, it is possible that the color filters 50 are exposed

without providing the cover plate 60.

Next, with reference to Fig. 3, detailed construction of the micro
prism sheet 30 will be describeci. Fig. 3 shows a partly expanded cross
‘sectional construction of a part on the periphery of the micro prism 31
corresponding to the organic EL device 20G.

The micro prism 31 of the micro prism sheet 30 is, as described above,
constructs part of the flat face M, aﬁd has a trapezoidal cross section wherein
its upper base is an end face El located corresponding to the organic EL
device 20G, its oblique lines are two oblique faces E2 and E3 respectively
located corresponding to adjacent two nonluminescent spaces S, and its
lower base is a virtual face E4 determined by these oblique faces E2 and E3.
As dimensions of each part of the micro prism sheet 30, for example, when a
width W2 of the organic EL device 20G is about 26 £ m, a width W1 EW2) of
the end face El is about 26 um, an angle of gradient 0 made by the
oblique faces E2 and E3 in relation to the flat face M is about 65° , a height

H of the micro prism sheet 30 is about 105 4 m, and an arrangement pitch P




el ectron transport |ayer 24R and an upper el ectrode |ayer 25R are |ayered
on a |lower electrode layer 21R in th| order. The | ower el ectrode |ayer 21R
not only has a function as an ori gi na]1 el ectrode, but also has a function
as a reflection layer to reflect lights generated in the light emtting

| ayer 23R The |l ower electrode |layer 21R is made of a netal material or an
alloy material of platinum(Pt), gold (Au), chromum (Cr), tungsten (W
and the |Ilike. The electron hole transport |ayer 22R has a function to

i mpr ove ofeftel mieoqridm JInjseghowt! BELHON Obtlessel ditenshnd, ithbtwideh Wing | ayer
23R in addition to a function as an electron hole injection |layer. The

el ect r ontHoh@elerA@nRgRGIcht Hayeid m&%hm%r@ﬁmpf)fﬁan@fﬁﬁ'ﬂ%@ in BbBition
[ (N-napht hyl )= N-phenyl ] benzidine (a 13 - The light emtting | ayer

23R has @ JU&%{H @Rid Qn%l?%?&ﬁ&%rggﬁclﬂlﬂ% fj_or r esponding to current

appl i cation,

[4-[ N-(4- rreth hen yl.am no Ibenzenel di ca-bonitrile
(BSB). The el 3?%{’?‘0?4’ th detes bﬁﬁ}ﬂ@'{ A dteled eaetenconil lw?#ﬁ@r‘m@i
efficiengy to inject electrons into the light emtting |ayer 23R _and nade
of, fordseatpPl, wEl dei Aesarihad. alllis rﬂmb@wmreﬁxmnéég Crope S@féfp@lalel ect r ode
Iayer 25R is made of a netal material or an alloy material of alum num
(A), reeyssiction(ofjthe cagehiemBICajevicest 20BM208) amdh 2@Be [ikEig. The or gani c
EL device 20G has a structure, wherein, for exanple, an electron hole

t ransporillubtayeiond 2or conlposlehte wthéd MHah aher dddiag sibst2Atd!lPesand ehect r ode
| ayer 25G are | ayered on a | ower electrode layer 21Gin this order. The

| over elo@g4iiiRdel, HavREs %éﬁ a0d, hﬁa M%eﬁln ggbaode |ayer 25G have

constructions, for exanple, simlar to those of the | ower electrode |ayer

21R The organic EL devices 20R, 20G, and 20B have an optical resonator
structure which functions as a kind of narrow band filter utilizing light
multiple interference phenomenon by, for example, making lights resonate
between respective two electrode layers.

Namely, the organic EL device 20R has a structure, wherein, for
example, an electron ilole transport layer 22R, a light emitting layer 23R, an
electron transport layer 24R, and an upper electrode layer 25R are layered
on a lower electrode layer 21R in this order. The lower electrode layer 21R
not only has a function as an original electrode, but also has a function as a
reflection layer to reflect lights generated in the light emitting layer 23R.
The lower electrode layer 21R is made of a metal material or an alloy
material of platinum (Pt), gold (Au), chromium (Cr), tungsten (W) and the
like. The electron hole transport layer 22R has a function to improve
efficiency to inject electron holes into the light emitting layer 23R in addition

to a function as an electron hole injection layer. The electron hole transport

layer 22R is made of, for example, bis [(N'naphthy1)°N*phenyl] benzidine («a




and the upper electrode |layer 25R in the organic EL device 20R The

el ectron hol e transport |ayer 22G not,,only has a function to inprove

efficiency to inject electron holes into the light emtting | ayer 23G but
also has a function as an electron hole injection |ayer, and nade of, for
exanple, a -NPD. The light emtting |ayer 23G not only has a function to
generate green lights corresponding to current application, but also has a-
function as an electron transport layer. The light emtting |layer 23Gis

made of ,-NBD). €Rlasrhight emittinguager@dR s aifshogos duRnenats ddblighfs about 1
vol % i nAl g3. The organic EL device 20B has a structure, wherein, for

exanpl e, codfespdh@iigd @0 Mr@nﬁ ra;i}ﬁﬂ.%’ﬁfoﬂ M nade o fhidlkaRipIL ! onghlsayer 23,

an electron "transport |ayer an upper electrode l'ayer 25B are

| ayer ed 1B i e

el ect ran rﬂl\g%%%%%éﬂh&{yg}ezi\fﬁ e*lg}lxﬁhg rodegﬁlgl%«%‘?eg%g %glcé%%ﬁgl? uctions,
for exa | ar, to those of | o Iectr de | ayer 21R and the
upper elr@ ode %y%]PC%QR %WPOEF e]@y?’bn%ﬁ) ga? r%nﬁﬁﬁ?’lonl 49 eFOBERenot only
has a fu tion to inprove efficiency to inject electron holes_ into the
light erftieieRgy W%y@ectzshctmts inte ghe ﬁlgbt&mlﬁmgulaﬁela33ﬁna@denad@ﬂf hol e

I njection layer, and nade of, for exanple, a -NPD. The light emtting

| ayer 238r lexamplé,ufupiinoline ghmeimie d:mhmniekl(@ﬂqé dter eppandleetrode current

application, and is nade of, for exanple, 4,4-bis (2,

2- di phedgyerc2sR iermadel of d)hwnshmlaté@w&i an allbse eh Reid10f alnanseer (Al),ayer 24B
has a function to inprove efficiency to inject electrons into the |ight

rem tti NgnadraspimaRBy) %Mmq@a?fnaﬁrﬂ{mqm he t}m@llﬂﬁa Next, actions
egarding T nage di splay of the ‘organic EL I splay wll

The organic EL device 20G has a structure, wherein, for example, an

electron hole transport layer 22@G, a light emitting layer 23G, and an upper

electrode layer 25G are layered on a lower electrode layer 21G in this order.

The lower electrode layer 21G and the upper electrode layer 25G have

| constructions, for example, similar to those of the lower electrode layer 21R

and the upper electrode layer 25R in the organic EL device 20R. The

electron hole transport layer 22G not only has a function to improve

efficiency to inject electron holes into the light emitting layer 283G, but also

has a function as an electron hole injection layer, and made of, for example,

@-NPD. The light emitting layer 23G not only has a function to generate

green lights correspénding to current application, but also has a function as

an electron transport layer. The light emitting layer 23G is made of, for

example, a mixture made by mixing coumarin 6 (C6) of about 1 vol% in Alqgs.

The organic EL device 20B has a structure, wherein, for example, an

electron hole transport layer 22B, a light emitting layer 23B, an electron

i;ransport layer 24B, and an upper electrode layer 25B are layered on a lower




be described. In this organic EL display, the lights for inage display
(hereinafter sinply referred to as "“Lights") L are focused in the
direction facing the organic EL display (hereinafter sinply referred to as
"facing direction"), by wutilizing light refraction by the mcro prisns 31.
Nanely, as shown in Fig. 3, a light LI generated at light emtting

position Tl in the central part of the organic EL device 20Gis emtted in
the facing direction mainly by being refracted at the end face El of the
mcro pelecirodd layjeaBiBiinethia dridght TRe dewer aletirale layght218vianti thee posi ti on
T2 at one end (left end) of the organic EL device 20Gis emtted in the

faci ng wperadleciodsldyae 25Bd vl don¥thittionRyfop@ixashylef dimla@do ahodief obl i que
face E2 by utilizing refraction index difference between the mcro prism

31 with ehidiherl Bleck drealgfg;}g?”ﬂ}?@dﬁi(d acﬁgt h@ﬁexa‘é |k MY 163felr STE OWVFtl%]eh a | ow

refraction 1 ndex, an p I ng throug auxiI'Tary prism out being

o t1 o0 DRCFE Bite. iaBHBHY RVEL 2 G el SR B B oY ghe 1

generateg.at light emttin “pasition T3.af the other end (rj ght _end) of
the or ng%ﬁeleeey Jeiniest giy@t€0§1 Relgs dntnithe, hgﬁ}é E%Eﬁlﬂgiﬁﬁ’erre%@ obthalsone’ i ght s
Li and L2 mainly by bein refracted at the obli gue face E3, and passing
t hr ough hasea Aunétionpy apr¢leehran hod¢ mjeetiion daydreanil ghade of, Jenexampde.at t he
light emtting position T2. Consequently, even when the light L is
gener at ed-NPDei tTher lightemitging lyet C8Bchape findtion Tlgene?ateoblubJighntst he
organic EL device 20G the light L is focused in the facing direction.
Ther ef okerreapbidifdly toduridntPApslicationghhd ib thadé bE HRckaple, 4,4-bis (2,
2-diphenyl-ethene-1-il) biphenyl (DPVBi). The electron transport layer 24B
has a function to improve efficiency to inject electrons into the light emitting
layer 23B, and made of, for example, Alqgs.
Next, actions regarding image display of the organic EL display will
be described.
In this organic EL display, the lights for image display (hereinafter
simply referred to as “lights”) L are focused in the direction facing the
organic EL display (hereinafter simply referred to as “facing direction™, by
utilizing light refraction by the micro prisms 31.
Namely, as shown in Fig. 8, a light L1 generated at light emitting
position T1 in the central part of the organic EL device 20G is emitted in the
facing direction mainly by being refracted at the end face E1 of thé micro
prism 31. Meanwhile, a light L2 generated at light emitting position T2 at
one end (left end) of the organic EL device 20G is emitted in the facing
direction as the light L1 mainly by being refracted at the oblique face E2 by

-utilizing refraction index difference between the micro prism 31 with a high




direction is increased. In this organic EL display, in addition to focusing
the lights L by the mcro prisns 31,;5the follow ng actions can be
obt ai ned. Nanely, since the organic EL device 20G has the optical resonator
structure, and reflectance near its light emtting wave |length is |owered,
color purity of the lights LI to L3 is inproved. In addition, as shown in
Fig. 1, since based on the existence of the color filter 50G selective
perneability for the green lights can be obtained, leading to an extrenely
smal |t refnactian fodex dwd the ghkBisaf pridmr4) withes léwanfrgetion ihdet,hend aci ng
direction, contrast of display images is inproved. In particularly, in the

case whepgssifgdthrbagh sthaeaaxidiaed pisina00okeMING Heing enrfiter2 PEfrasddbl ue
| ights generated in the organic EL device 20B reach the color filter 50G

i f the or _ _ 5
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characteristic f visual, fiel angl es.of the organic EL display . will be
descr | b&ﬂsﬁli?ﬁ.sf@ %tsthenf)@?ae%rlf éﬂgbg;ﬂnai)rpftﬂw ergamae dels idaviees 2867 i5 sual

field angles of the organic EL display (horizontal axis: visual field
angl e ( dapitted dntiheafacang dirdctioinasdbp. lightp. Lé awdhdvis maainéy gondeiher oss
sectional construction of an organic EL display as a conparative exanple
i n rel atvefmctal aheheobhiguerfre B3, ddibpassiaptthesugH the-hgxiliazy prishh 40epr esent s
the conparative exanple, and "5B" represents the
' similar to the light L2 generated at the light emitting position T2.-
Consequently, even when the light L is generated at either the light emitting
position T1, T2, or T3 on the organic EL device 20G, the light L is focused in
the facing direction. Therefore, a light volume of the lights L in the facing
direction is increased.
In this organic EL display, in addition to focusing the lights L by the
micro prisms 31, the following actions can be obtained.
. Namely, since the organic EL device 20G has the optical resonator
structure, and reflectance near its light emitting wave length is lowered,
color purity of the lights L.1 to L3 is improved. In addition, és shown in Fig.
1, since based on the existence of the color filter 50G, selective permeability
| for the green lights can be obtained, leading to an extremely small
transmittance for lights of colors other than green in the facing direction, .
contrast of display images is improved. In particularly, in the case where
red lights generated in the organic EL device 20R and blue lights generated -
in the orgahic EL device 20B reach the color filter 50G, since a lot of red

lights and blue lights are absorbed in the color filter 50G based on




enbodi mrent of the invention, respectively. The visual field angle is a
slope angle in the direction of X-axjes in relation to the facing direction
(perpendicular line of the display screen). As shown in Fig. 6, the organic
EL display of the conparative exanple has a construction simlar to that
of the organic EL display in this enbodi nent, except that the organic EL
di splay of the conparative exanple conprises a transparent sheet 130

i nstead of the mcro prismsheet 30 and the auxiliary prisns 40, and a

bl ack nadifferZ0cdrabétmpeantheniltengoldy @Kdt hghthamittingeolors a light velate of t he
light L is layered on this transparent sheet 130. After conparing

charact esf didiis @hittedUpd thieeldireafighsSoHert PRa R @NIfBcinEl dicbloaY$s
according to this enbodi nrent and the conparative exanple, the follow ng

results él\%‘d'rga ~ained. Nanely, a lunminance in the facing direction (visual
field angle=0 deg) 17 was about 0.3 in the conparative exanple (5A), and

bout 0.65 i hi_s __.eabodi t B).,| fi d_.h f hat in thi
nbodi ment,  ASBTOA TAPEREP IR ITE ] nf RS RGBT HES PhUFBL B ed 1o
the conparative exanple. \Wile_ in the conparative_example (5A), broad

| Uni nanchREIAS of dbe TRemG Pl disnlig el be igeoriped.d Eka);;ggs (113é dt ¥ 90 deg),

in this enbodinment (5B), |umnance was only obtained in the visual field
angl es (€xplaiggthe chameteristiciogl viswal Hield xuigles df thetarganznBLi displdyci ni ty,
and lum nance in the other visual field angles could not be obtained. It
was conf(hongdntal axis: visual field angle (deg), vertical axis: luminance). Fig. 6
shows an expanded cross sectional construction of an organic EL display as a
comparative example in relation to the embodiment of the invention. In Fig.
5, “DA” represents the comparative example, and “5B” represents the
embodiment of the invention, respectively. The visual field angle is a slope
angle in the direction of X-axis in relation to the facing direction
(perpendicular line of the display screen).

As shown in Fig. 6, the organic EL display of the comparative
example has a construction similar to that of the organic EL display in this
embodiment, except that the organic EL display of the comparative example
gomprises a transparent sheet 130 instead of the micro prism sheet 30 and
the auxiliary prisms 40, and a black mask 170 having an opening 170K to
narrow down a light path of the light L is layered on this transparent sheet

| 130.
After comparing characteristics of visual field angles of the organic
- BEL displays according to this embodiment and the comparative example, the

following results were obtained.

Namely, a luminance in the facing direction (visual field angle=0 deg)




herefromthat different fromthe conparative exanple, in this enbodi nent,

it is possible to intentionally limt;a visual field angle, i.e. a range
wherein a display imge can be viewed to the facing direction and its
vicinity. In the organic EL display according to this enbodi nent, the mcro
prisns 31 with high refraction index to refract the lights L, which are
arranged in the positions corresponding to the organic EL devices 20R 20G
and 20B, and the auxiliary prisnms 40 with | ow refraction index, which are
embeddedwias abauty 6i3dn\tHee tomaparstdvdh exporpe piSiAdMadd abeut OgH is etthis
Therefore, as nmentioned above as "actions regardi ng i mage di splay of the

organi ¢ Embddinkay,(5B3 | [t0kasvainfimned HerefrohOfhat iMi €8 Ge@BoditndtRge i N
the facing direction becomes a total of a |ight volune of the |ight LI

essenti a ’ﬁﬂ'ﬂ' t | C Vi . i acin

directi ohi,nylg)n trrtléél?’dltifvgogét@g *ngngggﬁfug c%i g gpgalérgn&;t tcg (r;%én ? %a?heor gani c
EL devi cg Jﬁgar'aﬁc t heX di Iect I ons other than the facing direction, and then
are di r eETERM R THEFER eng direction by utilizing refracti on phenonenon
based on diff nces of . 18 refraction index, between the nmicro prism 31 and
the auxili arye@ﬁﬂl 1po the Tepampargive example pobiaad: lugdnaneey afided by t he

results shown in Fig. 5 conpared to the case (conparative exanple)
wher ei n' eeingd rayepr hsmhode viswal tfiedd aamgles all) dug 405 980degle otthir ovi ded,
an em ssion volunme of the lights L in the facing direction is inproved by
t he |i ghembodivmes (5B)f hemirsgite swvad anbnebtadned in thaviamlfalémmilds @ ency of
the lights L is inproved, and |um nance of the display image can be
assur ed. ddptiot d1¥ut 451dég)iis tAETRE hERIFectHNSEd RS ibindBt 8nld 18k8ndRGlsed in the

the other visual field angles could not be obtained. It was confirmed

herefrom that different from the comparative example, in this embodiment,

it 1s possible to intentionally limit a visual field angle, i.e. a range wherein a

display image can be viewed to the facing direction and its vicinity.

In the organic EL display according to this embodiment, the micro

prisms 31 with high refraction index to refract the lights L, which are

arranged in the positions corresponding to the organic EL devices 20R, 20G,

and 20B, and the auxiliary prisms 40 with low refraction index, which are

embedded in the voids V between each micro prism 31 are comprised.

Therefore, as mentioned above as “actions regarding image display of the

organic EL display,” a light volume of the light L viewed as an image in the

facing direction becomes a total of a light volume of the light L1 essentially

emitted from the organic EL device 20G in the facing direction, and the

lights L2 and L3, which are emitted from that organic EL device 20 in the

directions other than the facing direction, and then are directed in the facing

direction by utilizing refraction phenomenon based on differences of




facing direction based on the refraction of the mcro prisnms 31, an

em ssion volune of the lights L eniﬁ%ed in the directions other than the
facing direction decreases. Therefore, since light volume |oss of the
lights L required to display inages becones | ess, power consunption of the
organic EL display can be | owered, along with assuring high inmage quality
(lum nance, color purity, and contrast). In addition, in this enbodi nent,
based on realization of |ow power consunption, |ife of the organic EL

di spl ay refiaotibg indegtiignedn thednitrepaiReh 83 shd the Adsilba) tiRiymcapaci ty can
be reduced. Further, in this enbodinent, the color filters 50 (50R, 50G

L dovi catBHE BSOS SHRRARERT s C et bF TG LB IO BT e ©

sel ecti l.igh transmittance characteri,siic of. the color filte 50, i.e.
the. sel SppEcd o R ot (ORRRLiHT: REaRPIFh MheRein i BB prisBS lor s
different fromthe filter color is utilized, it becones possihle that, as
descri ba3dathR auxiliary coipras| 44y e »at BEIVaded, iy panisglonh Boluaes 9§ ther ect i on
is assured in the X-axis direction, 19 |ight em ssion volunes in the

di r ect i bgbteliarthefacingrdiréctimis imprveddy trecightevoluavesdf the lights case,
though in the facing direction, display inages can be clearly viewed, in

t he di r B2t andsL8; berthabamiskinnf e€ficignel roécthieolightl dpligyimprovgisabécone hard
to be viewed since apparent |luminance is |owered. Therefore, in this

ermbodi nhfﬁlina?kﬁzeﬁifitﬁéﬂ%ﬂﬂafi’mfaﬁécbﬁ% dssugb@wWn in Fig. 5 it is possible to
intentionally Iim.t visual field angles in the direction of X-axis, and

prohi bi t thirghypale3 Ol thisCfhbBEIMGE difOK thd'giRs f D Folllst AY thymaes

facing direction based on the refraction of the micro prisms 31, an emission
volume of the lights L emitted in the directions other than the facing
direction decreases. Therefore, since light volume loss of the lights L
required to display images becomes less, power consumption of the orgénic
EL display can be lowered, along with assuring high image quality
(luminance, color purity, and contrast). In addition, in this embodiment,
based on realization of low power consumption, life of the organic EL display
can be lengthened, and size and weight of its battery capacity can be
reduced.

Further, in this embodiment, the color filters 50 (50R, 50G, and 50B)
whose colors correspond to light emitting colors of the organic EL devices 20
(20R, 20G, and 20B) are provided. Therefore, when the selective light
transmittance characteristic of the color‘ filters 50, i.e. the selective
absorption characteristi_c for the lights of the colors different from the filter
color is utilized, it becomes possible that, as described above, while the light

emission volume in the facing direction is assured in the X-axis direction,




fromthe directions other than the facing direction. In particular, in this
enbodi ment, by varying the height H ofgthe mcro prismsheet 30 shown in
Fig. 3, a visual field angle can be adjusted. Nanely, when em ssion angl es
0)1 to co 3 of the lights LI to L3 generated at each light emtting
positions Ti to T3 of the organic EL device 20G are constant, mainly based
on change 'of em ssion range of the lights L2 and L3, the smaller the
height His, the narrower an em ssion range of the whole lights L is,

| eadi ng lightienarsionedlwinesiah thealidedinglseothheahuhithe, fathe: daegdsn akdie hei ght
His, the wder an em ssion range of the whole lights L is, leading to a

wi dened décvabed.i dndtinghse, theukheh tHdfdciis ARBPAGH NBRblaPYmYBEYENY an.
angle of gradient 0 of the mcro prism31 shown in Fig. 3, a visual field

angle c VYo 3 |.heet e e 0f. ient O
s, t hea%/’)]vle ggéra%anvem séin%nl}!ﬁ@raéaﬁ(nP(E;cé'%ox#L ﬁhggﬁlhg%gfésﬂ GL%CQ{% d%%gingn’ ph%ﬁ%fis ual
rger.the angle of .gradient

field angl i s.w denegd. nwhile,,since the |
o rs. s pEST Aoid IR Siewad SRS appgrart fifRinatic i foweed | o
visual figeld.,angle s gg)rrowed. Further, in this enbodi nent, _since the

organi ¢ HeEFRsee I s embadimens, agpyidensed by tharesults sheowmin Figd. descri bed

above, refraction index is selectively 1|owered near the light emtting
wave | erigtnessible peirgegtionallFliniswisealileld aigleetmtls dienten efiXssxisn vol unes
of the lights of colors other than three primary colors in light are
-decr easexhd podlnibitptitird peedorishfrohi ghkinglh 1bok idsidanf fhe displovagdagddirt her,
in this enbodi nent, since the plurality of mcro prisns 31

from the directions other than the facing direction.

In particular, in this embodiment, by varying the height H of the

micro prism sheet 30 shown in Fig. 8, a visual field angle can be adjusted.

Namely, when emission angles @1 to ® 3 of the lights L1 to L3 generated at

each light emitting positions T1 to T3 of the organic EL device 20G are

constant, mainly based on change of emission range of the lights L2 and L3,

the smaller the height H is, the narrower an emission range of the whole

lights L is, leading to a narrowed visual field angle. Meanwhile, the larger

the height H is, the wider an emission range of the whole lights L is, leading

to a widened visual field angle.

Further, in this embodiment, by varying an angle of gradient & of

the micro prism 31 shown in Fig. 3, a visual field angle can be adjusted.

Namely, since the smaller the angle of gradient 8 is, the wider an emission

range of the lights 1.2 and L3 is, the visual field angle is widened.

Meanwhile, since the larger the angle of gradient 6 is, the narrower the

emission range of the lights L2 and L3 is, the visual field angle is narrowed.

Further, in this embodiment, since the organic EL device 20 has the




are arranged corresponding to the pattern-arranged plurality of organic EL
devices 20, different fromthe case kgving the whole face light emtting
organi c EL devices, which is exenplified in the foregoing "Description of
the Related Art,"” nost of the lights L generated in an organic EL device
20 are refracted and focused in a corresponding mcro prism31l. Therefore,
in this enbodinent, since | oss of em ssion efficiency, which matters in
the case having the whole face light emtting organic EL devices, is

| ower ed, opticiresinstoostructinepasdeseitiedodbasie;, zefractien indsxdssplestivele made
also from this viewpoint. In this enbodi nent, as shown in Fig. 3, the

m cro priosierdd dear thenBghtiehdtting wiad lddpthnoftie prgamiv AL esvie Bdapezoi dal
cross section wherein the width WL of the end face E1 is equal to the

Wi dth Verpdyokhie, @3t sssidn 98KihEs %?@h@vl‘:ﬁ{%) of EE10RY 8fheratidtP$Brgeect i onal

shape of the mcro prism3l is not [imted to the above, and nodification
of the cro sectlonad e;.0f ] LS 0 eely, as
exerpl | 105y B I gty SR8 G odsR, BEE DRI oht 1QRe I71 HTES coi
- exenplified below, as the case shown in Fig. 3, the lights L (LI to L3)
can be fRECHRRPVER: the facing direction by utilizing the mcro prism 31,
the simlar effect as in this 21 enbadi nent can _be optained, The
const ruct i ons Hurthew ipdhisvembedimant, s5inee the pleraliy: ofi m@pyyiimel except
for feature parts of the constructions. Specifically, first, as shown in
Fig. 7, dre drsapgeseddrespanding$oribetpatbern-mrangedmlemldy, ofsoganit Elhe nicro
prism 31 has a trapezoidal cross section wherein a wwdth W of the end
face El devicegedd ediffdRent drovhdilte VYEs®thalvileg the whole face light emitting

organic EL devices, which is exemplified in the foregoing “Description of the

Related Art,” most of the lighté L generated in an organic EL device 20 are

refracted and focused in a corresponding micro prism 31. Therefore, in this

embodiment, since loss of emission efficiency, which matters in the case

having the whole face light emitting organic EL devices, is lowered,

contribution to improvement of emission efficiency can be made also from

this viewpoint.

In this embodiment, as shown in Fig. 3, the micro prism 31 is

constructed so that the micro prism 31 has a trapezoidal cross section

wherein the width W1 of the end face E1 is equal to the width W2 of the

organic EL device 20G (W1=W2). However, a cross sectional shape of the

micro prism 31 is not limited to the above, and modification of the cross

sectional shape of the micro prism 31 can be made freely, as exemplified in

Figs. 7 to 10 below. Since in either construction exemplified below, as the

case shown in Fig. 3, the lights L (L1 to L3) can be focused in the facing

direction by utilizing the micro prism 31, the similar effect as in this




organi c EL device 20G (W<W2). In this case, particularly, since an

em ssion range of the light LI genergjed at the light emtting position Ti
is wdened, |um nance over the whole facing direction can be uniform sed,

t hough lum nance in the central part in the facing direction is slightly

| owered. Secondly, for exanple, as shown in Fig. 8 the mcro prism31 can
be constructed, so that the mcro prism 31 has a triangle cross section
including the oblique faces E2 and E3 and the virtual face E4. In this
case as enehddimehi anane ebizdanedie The tatstiraeidony distadeelotvaire diadlargodi recti on
by the action simlar to that shown in Fig. 7. Thirdly, for exanple, as

shown i fhht ¢h tifis doilodintdi} dXcbSios fofidie Marts oM dBGictidast hat the mcro
prism 31 has a pentagon cross section whérein there are the virtual face

o 200112 OPGRLRaRLCR.LEGS IG5 P! Lo Abep oMl 1o, (e
ne UM A0 0L Molihh BRI FLAPLe, L% RS bR, 1
10, i { FheEAn Aritbnl L alEhs radrarm I i shiallemcbaneh ighs SN2 91 Whan be
constructed, so that the mcro 1. 22 prism 31 has a pentagon cross section
wher ei norgasie Ble dewizev2OCudWH<I¥®). E4In athisi caseo ppogicudandy,deincacenwhose t op
part is sharp. In the mcro prisnms 31 having constructions shown in Figs.
9 and lemigson rankanl the light Tsngendratédat thadigig emittiagipositéanTidsi nproved.
widened, luminance over the whole facing direction can be uniformised,
though luminance in the central part in the facing direction is slightly
lowered.
Secondly, for example, as shown in Fig. 8, the micro prism 31 can be
- constructed, so that the micro prism 31 has a triangle cross section including
the oblique faces E2 and E3 and the virtual face E4. In this case as well,
luminance can be uniformised over the whole facing direction by the action
similar to that shown in Fig. 7.
Thirdly, for example, as shown in Fig. 9, the micro prism 31 can be
constructed, so that the rniéro prism 31 has a pentagon cross section wherein
there are the virtual face E4 and its opposite side face whose top part is
féllen, by modifying the micro prism 31 having the trapezoidal cross section
shown in Fig. 3 by newly providing a void V with a inverted triangle cross
section at the place corresponding to the end face El, and by newly
embedding the auxiliary prism 40 in this void V.

Fourthly, for example, as shown in Fig. 10, different from the case

shown in Fig. 9, the micro prism 31 can be constructed, so that the micro




Further, in this enbodinent, as shown in Fig. 1, the color filters 50 are
provided separately fromthe micro prdosmsheet 30. However, constructions
are not always limted to the above, For exanple, as shown in Fig. 11,

i nstead of the mcro prismsheet 30 (mcro prisnms 31) and the col or

filters 50 (50R, 50G and 50B), a mcro prismsheet 70 wherein mcro prisns
72 (72R, 72G and 72B) of three colors corresponding to three primry
colors in light are arranged can be provided on a sheet 71. These mcro

prisnms PERN IJPEasanpeM2Boarceoss serhpadwhesgiadhevehye tlor vaspainflicad®4 o t he
organic EL devices 20R, 20G and 20B, and have a function as the col or

filters HARits HiHasiRNEideFhed Whadeitbp Yart 9s 8harNCLIOFhedmibitepAb@kBIPr i SIS
31. These micro prisns 72R, 72G altr)lgﬁnB arei,bﬁ]for exanplﬂg)?pnade by

di sper si . ' 0l i?ga{@ [ | | of the
m cro pr%&lgﬁﬁgﬁ\éﬁﬁ% Ehgﬁagﬁilgf LQ [ sp?%f??dlgllch(t:% l%gﬁi;#]{lggéeren{%@%e prisms
72 can ay a,role as both the icro prisns 31 and the color filters 50,

| abor of aﬁ’é’s& qlﬁ’%%}%c?]ﬁg’e&mp(;?v?ﬂ ters 50 in relation to the micro prisns
31 can be omtted, and a.construction of  the organic EL display can be
sinplified. Tlﬁtauréb%tmﬁ% smbvdipgat.oagshewn ip g dpths calesiters 48 g, 11 is
simlar to that in the foregoi ng enbodi nent except for the foregoing

f eat ur e agar peovidedt iseparatalyt Hireme rihediminre, paisms hehaeti B0Fi g Hovevelte
plurality of mcro prisns 31 which are pattern-arranged by sandw ching the

voi ds Vcgistraotibhe uee oy dwbgsdimited to theragoiviepforafxa¥aple] as showavier
constructions are not always limted to the above. For exanple, as shown

:orurFL?i t]?ii&:o %1,2@15?%&@69&% hiiEoShaskh et BRieoPIde BV aha thedhbise the
filters 50 (50R, 50G, and 50B), a micro prism sheet 70 wherein micro prisms |
72 (72R, 72G, and 72B) of three colors corresponding to three primary colors
in light are arranged can be provided on a sheet 71. These micro prisms
72R, 72G, and 72B are arranged respectively corresponding to the organic
EL devices 20R, 20G, and 20B, and have a function as the color filters 50R,
50G, and 50B in addition to a function as the micro prisms 31. These micro

- prisms 72R, 72G, and 72B are, for example, made by dispersing reépective
three colors pigments in the resin material of the micro prisms 31. In this
organic EL display, since only the micro prisms 72 can play a role as both the
micro prisms 31 and the color filters 50, labor of positioning the color filters
50 in relation to the micro prisms 31 can be omitted, and a construction of
the organic EL display can be simplified. The construction of the organic
EL display shown in Fig. 11 is similar to that in the foregoing embodiment
except for the foregoing feature parts.

Further, in this embodiment, as shown in Fig. 2, the plurality of

micro prisms 31 which are pattern-arranged by sandwiching the voids V




prisms 31 in the shape of block formed intermttently, by further providing
voids U extending in the direction of, X-axis in the plurality of mcro
prisms 31, and segnentalising respective mcro prisnms 31 at given
intervals using these voids U as boundary. In this case, it is preferable
that a cross section along X-Z plane of the mcro prism 31 nmakes a
trapezoid including oblique faces E5 and E6 as oblique |ines as the cross
section along X-Z plane, by slanting opposing faces between respective

m cro pricutiublishockitald i eee difedties dePakis. f PRGN cOhfiPhetiddl AR S
organic EL display, in the oblique faces E5 and E6, light focus simlar to

theligmtf%%, findifgy il S nde .3 % r actgt on onmenon in
t he obli qoue fa esg lg@néb%te( ?igfvee? %&F?}éﬁlb z%é;%h%vgkoﬁ}gl 'e%jf’h%erefore,
a visual_fjeld.angle i arrowed ngt only in ,the direction of X axis, but
21 501 npiES AR e: 0 AN ConudRatin Mpindf s i SaRGoR: pietie of ¢ he
di splay screen_image can be preyented npre effectively. Further, though in
this enﬂlﬁ’bﬁrﬁfﬁ%‘tl, mtﬁ'te shany of Bﬂq%rgrmdaméem@rm,by EyhBer DEAVIdmE are not
always limted to the above, and it is possible not to include the color
filters voids [hextending e the déxectionudi X eexisoin thepbrglity of Blicralpsishwy can be
simplified. However, as nentioned above, considering advantages based on
the col @1, fanldt sxgséaitadisily asspertivotieotprivme Gllait Pivehtintervials usingr ef er abl e
to construct the organic EL display which includes the color filters 50.

24 Nexithedd vids €f 6k %ﬁﬁdhié{.':i LSthid chBe,At ¥'Prdfbible tBaBAdrddh scdtight hod of
manuf acturing the organic di splay according to this enbodi nent will be

“along X-Z plane of the micro prism 31 makes a trapezoid including oblique

faces E5 and E6 as oblique lines as the cross section along X-Z plane, by
slanting opposing faces between respective micro prisms 31 so that these
faces depart from each other. In this organic EL display, in the oblique faces
E5 and E6, light focus similar to the light focus of the lights L2 and L3
utilizing refraction phenomenon in the oblique faces E3 and E4 (refer to Fig.
3) can be obtained. Therefore, a visual field angle is narrowed not only in
the direction of X-axis, but also in the direction of Y-axis. Consequently,
taking a look inside of the display screen image can be prevented more'
effectively.

Further, though in this embodiment, the color filters 50 are included,
constructions are not always limited to the above, and it is possible not to
include the color filters 50. In this case, a construction of the organic EL
display can be simplified. However, as mentioned above, considering
advantages based on the color filters 50 such as improvement of color purity,
it is preferable to construct the organic EL display which includes the color

filters 50.




described. Figs. 13 and 14 are intended to explain nanufacturing processes
of the organic EL display. The foll ovg ng descriptions will be nmade mainly
focusi ng on the manufacturing processes of the mcro prismsheet 30 which
is a feature part of the invention. Wien manufacturing the organic EL

di splay, first, as shown in Fig. 13, after formng the color filters 50
(50R, 50G and 50B) on the whole face of the cover plate 60, the plurality
of auxiliary prisms 40 whose cross sections along X-Z plane are triangles
are pattern-f diaxd wibh rbferentoto Figd driv H@nbyFigesidgnd 14, vometlaosdoh resin
having a | ow refraction index characteristic (for exanple, refraction

i ndex. nzmﬁnﬁ@etuﬁﬁtgfthﬁeéﬂg@ﬁlé g1f @fs?léﬁ"&cc%&l&iﬂg‘ & this RAbUBmAAt wilbeeX arml e,

a nmethod wherein after form ng a fluorocarbon resin by using a netal nold

correspmhﬂgoacurggs 3363 P4 o0l 8 Lp B SR Al plhdgrgoar bon

resirniIs pno cured can sequen as shown I n

Fig. 13, te att n th anl EL .devi ces, 20 ( G and
20B) on ‘f{fﬁil ﬁi—u@fé? aéfegq}? ?qn(é))f"gpgt Sﬁ‘flatmnﬁ)m be “fenﬁ‘aﬁ in |ayer
30Z (p rlsm precur or layer) is formed by using an _epoxy resin wth high
ref r act ifBFPSIAGER ﬁ&%@?@ctwnwretﬁwe@&%ﬂwJ@mromé*isrna@h%trﬁq Waish i$1=1. 59)
and excell ent sealing characteristics to cover these organic EL devices
20. Thi ﬁﬁeaﬂlrmganteﬁmhelmy@utl@lﬁlz is a prearrangenent |ayer to formthe
mcro prismsheet 30, and particularly in this process, also has a

function as aVheh inignafilhesiivg theadghaic Bordisphyt AestdaiswWhegnsiibFgate 10
and the cover plate 60 to each other and sealing the organic EL devices 20
25 bet weeaftbhenGhing the Syhstitates58 Gs@bi® e cPBOB) Bhahs withle face of
the lcoirer plate 60, the plurality of auxiliary prisms 40 whose cross sections
along X-Z plane are triangles are pattern-formed on the color filters 50 by
using a fluorocarbon resin having a low refraction index characteristic (for
example, refraction index n2=1.40). As a method to form the auxiliary
prisms 40, for example, a method wherein after forming a fluorocarbon resin
by using a metal mold corresponding to the shape of the auxiliary prisms 40,
the fluorocarbon resin is photo-cured or hot-cured can be cited.
Subsequently, as shown in Fig. 13, after pattern-forming the organic
EL devices 20 (20R, 20G, and 20B) on the driving substrate 10 (refer to Fig.
4), a sealing resin layer 30Z (p_rism precursor layer) is formed by using an
epoxy resin with high refraction . index characteristics (for example,
refraction index n1=1.59) and excellent sealing characteristics to cover these
organic EL devices 20. This sealing resin layer 30Z is a prearrangement
‘layer to form the micro prism sheet 30, and particularly in this process, also

has a function as a sealing adhesive used for bonding the driving substrate

10 and the cover plate 60 to each other and sealing the organic EL devices 20




Subsequently, as shown in Fig. 13, after placing the driving substrate 10
and the cover plate 60 opposite so that the sealing resin layer 30Z and the
auxiliary prisns 40 are placed opposite to each other, the cover plate 60
is press bonded to the driving substrate 10. Wth this press bonding
process, as shown in Fig. 14, the auxiliary prisns 40 function as netal.
nolds to the sealing resin layer 30Z, and the auxiliary prisnms 40 cut into
the sealing resin |ayer 30Z, so that the sealing resin layer 30Z is forned
by uti | between e dhivieg sobstirhte d0iandi theycoper plede 40. Lastly, after
contacting the color filters 50 to the sealing resin |layer 30Z, the

phot o- curi ng Sudsbqstitlp asishewiolr Fig 189aftbf pRicimNthd dripiig Qibigeehten t he

sealing resin |ayer 30Z as necessary. In result, as shown in Fig. 1, the

voi ds Vygr, H{Megﬂéﬁ?&%ﬁ%ﬁteﬂxﬂﬁﬂtﬂ@ seQHﬁ%géﬁ%gagéf?%@ ngglg Jﬁ@t into

the sealing resin | ary pris ed into

t hese voids.V, and the mcr i smsheet 30,is.forpged ta inelude the

pl ural i ?ngfaf% P:]?lﬁmﬁr?% AEe §ia((%ﬁ1' WPogitE ‘itﬁ)a??c«;hr ﬂthe?rr’r Qﬁeg‘é%/ertfe]la\%%§§ Bach void
V (refer to Fig, 2). A cross section along X-Z plane of the mcro prism3l
becomesPEess kgsdes; %9 %é’é‘vmgeﬁ‘ébStF%tq:' ¢ n@?é é&ﬁs@&&%ﬁw ing P¥ACeSH gani ¢ EL
display is conpleted. In the nethod of manufacturing the oraani c_EL display
accor di ag shownt i Fignsh dheenvxiliatiepnisorodp fusctiahasmee! s do thet he
plurality of mcro prisnms 31 is forned by using the prefornmed auxiliary

pri snms dénlasg redinlayer30% and thhensdbhingrisass 40 twtyiato 80X sediv famimi ng t he
sealing resin layer 30Z by press. bonding these auxiliary prisnms 40.

Ther ef Of 8oy BUZS k6 Bhat 1R @lallRRSkishy RAIMEDT {slTerfibé b9 WtiliAAE tBd shafet he

auxiliary prisns 40 is 26
of the auxiliary prisms 40. Lastly, after contacting the color filters 50 to the
sealing resin layer 30Z, the photo-curing treatment or the hot-curing
treatment is performed on thé sealing resin layer 30Z as necessary. In
result, as shown in Fig. 1, the voids V are formed at the places where the
auxiliary prisms 40 cut into the sealing resin layer 30Z, the auxiliary prisms
40 are embedded into these voids V, and the micro prism sheet 30 is formed
to include the plurality of micro prisms 31 which are pattern-arranged
between each void V (refer to Fig. 2). A cross section along X-Z plane of the
micro prism 31 becomes a trapezoid shape (refer to Fig. 3). Consequently,
the organic EL display is completed.

In the method of manufacturing the organic EL display according to
this embodiment, the micro prism sheet 30 including the plurality of micro
prisms 31 is formed by using the pre-formed auxiliary prisms 40 as metal
| molds to the sealing resin layer 30Z, and forming the sealing resin layer 30Z

by press. bonding these auxiliary prisms 40. Therefore, physical

~ relationship between the micro prisms 31 and the auxiliary prisms 40 is




correctly determned at the tine of formng the mcro prismsheet 30 by
utilizing an easy press bonding procegs, there is no air gap between the
mcro prismsheet 30 and the auxiliary prisns 40, and contact of the mcro
prism sheet 30 and the auxiliary prisns 40 is assured. Consequently, in
this enbodinment, it is possible to easily manufacture the organic EL
display of the invention which can inprove the em ssion efficiency. In
addition, in this enbodinent, there is no need to separately prepare the
mol d si nerédily deteinhinedyapiths niméOofafermiangdthes miwtcaprisnd dhedto30hey seal i ng
resin layer 30Z. Therefore, fromthis view point as well, contribution to

easy mangtiHeing AMeasyEprestPoRadey pARdssBRLFARINY 4R FapAsdtwean the niiegdiced.
Further, in this enbodi nent, by changing a pressure when press bonding the

auxi | i ary..pei S, ‘] esin %9% | (refer to
Fig. 3) %1? t he mtﬁo&gcrl}tggna?@é%gg#l\%%scﬁé’ia% one gié%)g?h%]grhg%% Biﬂrsr{nne t he
vi sual fi,el I n be .adj ust ed. ly, the | er the.pressucre in
press boﬂhﬁeﬂgﬁsg‘l,n%t ﬁﬁe s‘(’r’rﬁ?ﬁ@*y IR Ghts I—alsf”ér,e%alngJj LABRRTY e tstﬁés pressure
is, the larger the height His. I.n this enbodigent, the_organjic EL display
i s nanufeaegef%@aplﬁy 1heRessiblentn Asitshmamifactuge e wganebli display alxi 1 iary
prisms 40 are formed to the driving substrate 10 wherein the sealing resin
| ayer 30hkeiinvéntinpavhickioarimprovetls emissionsffiwienayot Inladditson,iinithisd to t he
above, for exanple, the organic EL display can be manufactured by the

f ol | owi regnlpodiesdit; ¢herd\agradyy nektlr &1 sepsrsablwprépnrei the kholdt kigcorgdmni ¢ EL
devices 20 (20R, 20G and 20B) are pattern-forned on the driving substrate
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Therefore, from this view point as well, contribution to easy manufacturing

can be made, and manufacturing cost can be reduced.
Further, in this embodiment, by changing a pressure when press
'bonding the auxiliary prisms 40 to the sealing resin layer 307, the height H
(refer to Fig. 3) of the micro prism sheet 30 which is one factor to determine
the visual field angle can be adjusted. Namely, the larger the pressure in
press bonding is, the smaller the height H is; and the smaller the pressure is,
“the larger the height H 1s |
In this embodiment, the organic EL display is manufactured by press
bonding the cover plate 60 wherein the auxiliary prisms 40 are formed to the
driving substrate 10 wherein the sealing resin layer 30Z is formed.
However, constructions are not always limited to the above, for example, the
organic EL display can be manufactured by the following procedures.
Namely, first, as shown in Fig. 15, the orgélnic EL devices 20 (20R,
20G, and 20B) are pattern-formed on the driving substrate 10.

Su_bsequentl_y, by forming the auxiliary prisms 40 on the cover plate 60, and




27 formng the sealing resin layer 30Z to cover these auxiliary prisns 40
and have a flat surface, the mcro pki smsheet 30 including the mcro
prisms 31 is formed with forming action as in the foregoi ng enbodi nent.
After that, on the flat face of the mcro prismsheet 30, the col or
filters 50 (50R, 50G and 50B) are forned by using, for exanple, a
printing technique with high-precision positioning or photolithography
treatnent. Then, for exanple, it is possible to further forma bl ack mask
on the dormingithesealibg. resimiayey, 30% tslcover theskiapxiliary pyisbond® ragedt he
driving substrate 10 and the cover plate 60 with a sealing resin layer 70
i n bet wdeave fdt sasfacoghendicropyim shédt 3EitictedingGhienniche psigald Wiy esi n

| ayer 70, the organic EL display is conpleted. As a material to formthe

seal i ng fbﬁ%&_vlrﬁ}i%nﬁ%% betiof % Eﬁ' the fbiegdiﬁg Bhﬂio‘aﬁx%ggrﬁ. t RfH5 Ehak, ‘TRl er i al

whi ch has a high refraction in characteristic exanpl e, ‘refraction

I ndex n3znlsl. Ln.t seal i sj:n. | aver.. 307. r @i tq this
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enbodi rm%_) i n nuf act yr i H,g.asp ct, rrixiﬂlg air _bubbles_in covergng t he

organi ¢ d&FPcdLmed h DY HSing o ot gexadaple, | ay priniane teshnlgie, ifbni ed, and

~in the perfornmance aspect, arrangenent positions of the color filters 50
becone dugb@reeisione pesitingmeenr gokatelithegrephy hérentoentc  Hhegevfares 20, so

that a visual field angle can be intentionally set to wider. This .

t echni gesaiplessfisl poskihle ér dopthervhen 4 thlack desik ed thetcolow filtersos0.t he

visual field angle nore than required, along with preventing third persons

from t aliaRglyn ak actHow 9hdRig0 16, he HoBdingytIsc deiting Hadstdt® Mot fed dheect i ons

ot her than the facing direction.

cover plate 60 with a sealing resin layer 70 in between, and sealing the

organic EL devices 20 in the sealing resin layer 70, the organic EL display is
completed. As a material to form the sealing resin layer 70, for example, it
i1s preferable to use a material which has a high refraction index
characteristic (for example, refraction index n3=n1=1.59) as in the sealing
resin layer 30Z. According to this technique, particularly, differing from the
case in the foregoing embodiment, in manufact;uring aspect, mixing air
bubbles in covering the organic EL devices 20 by the sealing resin layer 30Z
can be prevented, and in the performance aspect, arrangement positions of
the color filters 50 become close to the arrangement positions of the organic
EL devices 20, so that a visual field angle can be intentionally set to wider.
This technique is useful, for example when it is desired not ‘to narrow the
visual field angle more than required, along with preventing third persons
from taking a look inside of the display screen imége from the directions
other than the facing direction.

Further, in this embodiment, for example, in order to control a height




Further, in this enbodinent, for exanple, in order to control a height 28

H of the mcro prismsheet 30 which F% finally fornmed when press bondi ng
the auxiliary prisns 40 to the seall'hg resin layer 30Z, so that the height
H becones the targeted value, it is possible, as shown in Fig. 17, to
provide a plurality of (e.g. twd) spacers 80 in the mcro prismsheet 30,
and determ ne the height H based on a height of this spacer 80. Materials
for this spacer 80 include, for exanple, a resin having a refraction index
nearly ggefthd tickdwtis@f sHeld® 30weHieh RS fisB11§ #eBhed Whefiliess btdihibahkl y, epoxy
resin, polycarbonate, polystyrene and the |like. Shapes of this spacer 80

ol Ude auxd PRI 40P S8 Naliag AL 1RFGY BHZNGo! ey SHRACRERHEGLT N Lhe

mcro prism for exanpl e, ossibleto formt spacers 80
as well ,as the ,auxiliany Rrisns 40 n forymng.t auxiliary.prisns 40 on
he covlpoppas shedgred B vdtir. s s BES A DT sl LA Lo Bt G0 1t he
sealing resin | %yer 30Z before press bonding afsﬁ?gr form'(gg t he sealing
resin | ®yeralyyof (ag. two) spacere SO ipddernie mamsheet hcand dsWI™HBe exanpl e,
positions on the eri phery of the organic EL devices 20, nanely, positions
whi ch héke heightr B baseshon a héight ofthistspager 84d Madenials fondhisosracepl at e 60
can be steadily supported at a given space fromthe driving substrate 10

ar e pr eBoriaklwde, O x@niplephi teisiti hgvirnie aspdeantiorBhdexmedds eqbahdong, a
space between the driving substrate 10 and the color filters 50 is

dof i e i o I o D D e P ok e ot he
spacer s, 80 oA FWARE! polydtiidht HHPOU FRA! » Shdpbdor (BRSYMIEE B0t iRe1lgani ¢ EL
for example, pole and rod. For providing the spacers 80 in the micro prism
sheet 30, for example, it is possible to form the spacers 80 as well as the
- auxiliary prisms 40 when forming the auxiliary prisms 40 on the cover plate
60, and it is also possible to embed the spacers 80 in the sealing resin layer
30Z before press bonding after forming the sealing resin layer 30Z. As |
arrangement positions for the spacers 80, for example, positions on the
periphery of the organic EL devices 20, namely, positions which have no
relation to light emitting, and wherein the cover plate 60 can be steadily

supported at a given space from the driving substrate 10 are preferable.

Since by utilizing the spacers 80, in press bonding, a space between the

- driving substrate 10 and the color filters 50 is determined by a height of the
spacers 80, it is possible to correctly define a height H of the micro prism

sheet 30 based on the height of the spacers 80.

Further, in this embodiment, in the case where the organic EL
display is designed not to include the color filters 50, the auxiliary prisms 40

and the cover plate 60 can be integrally formed.




di splay is designed not to include the color filters 50, the auxiliary
prisns 40 and the cover plate 60 can, be integrally formed. 29 Wile the

i nvention has been described with reference to the enbodi ment, the
invention is not limted to the foregoing enbodi nent, and various

nodi fications may be made. For exanple, though in the foregoing

enbodi nent, the case applying the invention to the organic EL display which
di spl ays images by utilizing organic EL phenonenon has been descri bed,

application of Wik itheeiiveditions Hiet Heefri Hestriled Reithorefpdmg e¢asthe and the
I nvention car; be applied to self light emtting displays other than the

or gani ¢ glkbo@ik@h@he Ay I $61 h@ﬁg}: FONEA t&‘%ﬁ@rfslv\%{%gihﬁé)eﬁllﬁ)%dﬁﬁ%, gahduni t of

the invention, the plurality of first prisns are arrange

corresp Js . |t | i ght 1Lt q.N eul fract the
gt o 1 i EdRG R Blay e Bade, 3 Sdles gl fF oo el
enbedded i he voids forneq between the first pris and have a.snmal | er
o 1 act | GHDPHIESY FR AT AP e er F PR 0 he Ol p o TBIRy Thehof or o, | a
light volume of the lights for image display viewed in the direction

faci ng tdHerlwgamages byiwpizing (drgenity Fdi phehpmenonpeasheen deaseribed.of a
light volunme of lights essentially emtted fromthe light emtting devices

in the fapglivgtoinr ef thenpvemdom ik inmdtt livdtadreo dhe | fordgaing wiaisehandrthedi r ect ed
in the facing direction by utilizing refraction phenonenon based on

di f f er edgesntibn cehhacpphieditodel 1giveeittingaliéplagt otidrtRadithetd?gasiecond
prism Consequently, conpared to the case wherein the first prisns and the

lS_eC(ﬁ{]d L, 97§18y, not provided, an em ssion volune is increased by the
g
As described above, according to the display unit of the invention, the
plurality of first prisms which are arranged corresponding to the plurality of
light emitting devices, and refract the lights for image display, and the
second prisms, Whiéh are at least embedded in the voids formed between the
ﬁrst prisms and have a smaller refraction index than that of the first prisms
~are provided. Therefore, a light volume of the Lights for image display
viewed in the direction facing the organic EL display (facing direction)
becoﬁes a total of a light volume of lights essentially emitted from the light
emitting devices in the facing direction, and a light volume of lights, which
are directed in the facing direction by utilizing refraction phenomenon based
on differences of refraction index between the first prism and the second
prism. Consequently, compared to the case wherein the first prisms and the
second prisms are not provided, an emission volume is increased by the light
~ volumes directed in the facing direction, so that emission efficiency of the

-light for image display in the facing direction is improved, and luminance of

the display image can be assured.




volumes directed in the facing direction, so that em ssion efficiency of
the light for image display in the facing direction is inproved, and

| um nance of the display i mge can be assured. 30 According to the nethod
of manufacturing the display unit of the invention, the plurality of first
prisnms are forned by press bonding the second prisns to the prism
precursor |ayer and formng the prismprecursor |ayer by utilizing the
shape of the second prisnms. Therefore, physical relationship between the

first prisns apgedrBfhes €6 ARE Metlsdtb of mAeRifaeRiTiNg tHetdEsplagednitoft e tine of
formng the first prisnms by utilizing an easy press bonding process, there

IS no ai . bet | J¢S ri ri ; cont act
of the fTerioC PR fy | JohnR bR R KGR reo b ng IR T T
possi ble_tao gasi.lﬁ( rran}l#f acture_the di Iayaaﬁr}it of LEFe invention which can
i nprove THEVEHILTRY A LS PLISEN DYCCUTROLFYRE 128, IoFMae the Prisg REEHTYS
separate]y prepare,the | d,since, the second prisns _are used as . t al

mol ds toiqyl"‘ré Wi‘étﬁi%{aéc & Shapgyel ﬁherrﬁ@rs@%rlézlsmﬁﬂufl‘g@mﬁ%r%gpﬁﬁ%}?ﬁe can be
reduced. According to the display unit of one aspect of the invention, the
optical falatienshiphbetiweene the riinsyqurisros rasgh dhelisegond pedshs i (gorrestdyt t i ng
device, and which selectively transmt the lights for imge display are

provi deddetefinéiieal at the tiymeaivf foraiing thbdirsepriemsviey titifizing aarasy pressce
characteristic of these optical filters, while an em ssion volune of the

1 Ght s b progipecndon 0 el o e e oo 1 sl s, o
decr eas %isrgg,nﬁﬁﬂ%ﬂrbéé@ of the first prisms and the second prisms is assured.
Consequently, it is possible to easily manufacture the display unit of the
invention which can improve the emission efﬁciency. In addition, there is
no need to separately prepare the mold since the second prisms are used as
metal molds to the prism precursor layer. Therefore, manufacturing cost
can be reduced.

According to the display unit of one aspect of the invention, the
optical filters which are arranged corresponding to each light emitting device,
and Which selectivelyrtransmit' the lights for image display are provided.
Therefore, by utilizing the selective light transmittance characteristic of
these optical filters, while an emission volume of the lights emitted in the
facing direction is assured, an emission volume of the ﬁghts emitted in the
directions other than the facing direction is decreased. Consequenﬂy,
display images can be clearly viewed in the facing direction, and the display
images become hard to be viewed in the directions other than the facing

- direction, so that it becomes possible to intentionally limit a visual field

angle, and prevent third persons from taking a look inside of the display




di splay i mages can be clearly viewed in the facing direction, and the

di splay inages becone hard to be viqﬂed in the directions other than the
facing direction, so that it becones possible to intentionally limt a
visual field angle, and prevent third persons fromtaking a | ook inside of
the display 31 inmage fromthe directions other than the facing direction
According to the display unit of another aspect of the invention, since

the light emtting devices have an optical resonator structure, reflectance
near t heirthaghfroamith¢ dhgctiane otlemrghlnathetfaeing dilbéctim.t ti ng device is
selectively lowered. Therefore, color purity of the light for inmage

di spl ay can beAc¢dmiﬁg/ﬁﬂtheCMpra%hMt%ﬁaﬁoﬂ%& & HfARB iAPENEN | FhéoNS Of

the present invention are p055| b e in the t of the above teachings. It
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t he i nventi e~“prac iced an a cri bed.
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prismnms i ch apged correspondin 0 each light emtting device, and
refract OH&re -ght %#‘]31'? neejer drwptapt Tng light ofon ymagarglislaghcan deat | east
enbedded in voids forned between the first prisnms, and which have a

smal | er mnoaedq on index than that of the

Obviously many modifications and variations of the present
invention are possible in the light of the above teachings. It is therefore to be
understood that within the scope of the appended claims the invention may

be practiced otherwise than as specifically described.




first prisns wherein the first prismis conposed of an end surface portion
which 1is positioned corresponding to the light emtting device and a side
surface portion which is positioned corresponding to nonl um nescent
spaces. 2. A display unit according to claim1l, wherein nonlum nescent
spaces are provided between each light emtting device; and the end
surface portion of the first pris %s flat so that the first prism has a
trapezoi dal cross section wherein e end surface portion makes an upper
base andCla@ssi de surface portion nakes a oblique line. 3. A display unit
according to cl 0 , further conprising optical filters which are
arranged—corréﬁaﬁgﬁﬂhﬁn%ou@aBﬁsﬁﬁbht emtting deV|ce and whi ch
selectively tran

htsfor maeds A.di spl a un|t
according to zi'n?lslgﬁ]étyof) rﬁ‘@é‘éﬁg &‘?eoﬁ P@i'aie htgl?ésf agri s
i ncl ude (Haﬂggnts whose col ors correspond to the lights for inmage di spl ay,
e

and hav hction to selectively transmt the lights for image display.

5. A display uplardREPbHITE: pAsAY WAt dfe WlnBed it gloﬁhﬁ‘i eheti t her

conprising: a support” substrate to support the ght emtting-devices; and
a transijgleemisting deeice, whil ebfrast théﬂiglﬂ@%pﬂnég@dﬁgmslahd Si de of the
light emtting devices sandwi chi ng the first and the second prisnms, and
whi ch const r setené prssisowhpeh hee holeast entbedded ghtwoifle rfonne@é)edwem ay

out si de, . ) o
the first prisms, and which have a smaller refraction index than that of the

first prisms
wherein the first prism is composed of an end surface portion which
18 positioned corresponding to the light emitting device and a side surface

portion which is positioned corresponding to nonluminescent spaces.

2. A display unit according to claim 1, wherein

nonluminescent spaces are provided between each light emitting
device;, and

the end surface portion of the first prism is flat so that the first prism
has a trapezoidal cross section wherein the end surface portion makes an

upper base and the side surface portion makes a oblique line.

3. A display unit according to claim 1 or 2, further comprising optical
filters which are arranged corresponding to each light emitting device, and

which selectively transmit the lights for image display.




wherein the first prisns have a function to bond the support substrate and
the transparent substrate together, and a function to seal the |ight
emtting devices between the support substrate and the transparent
substrate. 6. A display unit according to any one of the preceding clains,
wherein the first prisns are made of a resin which has water vapor
pernmeability of 50g/n2 . 24 hoursv\;ﬁa‘re |l ess. 7. A display unit according to
any one of the preceding clains, rein the light emtting devices
generate the lights for image display by utilizing organic light emtting
phenonenon. ) ) ) ) ) X

4, A display unit according to any one of the preceding claims, wherein

the first prisms include pigments whose colors correspond to the lights

for image display, and have a function to selectively transmit the lights for

image display.

5. A display unit according to any one of the preceding claims, further
comprising:

a support substrate to support the light emitting-devices; and

a transparent substrate which is arranged on the opposite side of the
light emitting devices sandwiching the first and the second prisms, and which
constructs emission paths to emit the lights for image display outside,
wherein

the first prisms have a function to bond the support substrate and the
‘transparent substrate together, and a function to seal the light emitting devices

between the support substrate and the transparent substrate.

6. A display unit according to any one of the preceding

claims, wherein the first prisms are made of a resin which has

water vapor permeability of 50g/m”. 24 hours or less.

7. A display unit according to any one of the preceding claims, wherein
the light emitting devices generate the lights for image display by utilizing

organic light emitting phenomenon.




