1 BI SPLAY UNIT AND I TS MANUFACTURI NG METHOD BACKGROUND OF THE | NVENTI ON 1.

Field of the Invention The present invention relates to a display unit
having a touch panel and its manufadturing nethod, and nore particularly
such a display unit using organic light emtting devices and its

manuf acturi ng nmethod. 2. Description of the Related Art A so-called touch
screen, wherein a touch panel is nounted to a display panel using a CRT
(Cathode Ray Tube) or a liquid crystal is widely wused in banks, stations

and the |ike. Addi V. for a PDA
(Personal Digital ﬁlé?gé‘& W?Td%%%gﬁrﬁG§mPﬁE@ﬁ@ A gener al
touch panel used for conventional touch screens is, for exanple, has a
structure wherein a glass substrate and a plastic filmare | ayered. In
such a touch panel, a glass substrate side is placed opposite to a display
panel , sBACIKGROUINBsOFCTHE INVENTIOHSones an operation face. In the case
of aliquid crystal display panel, in order to prevent bl oom ng phenonenon

t hat i negesieh] 6f GeShffehe@nsi nce the liquid crystal is transformed by
getting pressure fromtouch panel operations, a void is provided between a
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using organic light emitting devices and its manufacturing method.

2. Description of the Related Art

A so-called touch screen, wherein a touch panel is mounted. to a
display panel using a CRT (Cathode Ray Tube) or a liquid crystal is widely
used in banks, stations and the like. Additionally, a compact touch screen is
adopted for a PDA (Personal Digital Assistant), a portable terminal and the
like.

A general touch panel used for conventional touch screens is, for
example, has a structure wherein a glass substrate and a plastic film are
layered. In such a touch panel, a glass substrate side is placed opposite to a
display panel, so that a plastic film side becomes én operation face. In the
case of a liquid crystal display panel, in order to prevent blooming
phenomenon that images are distorted since the liquid crystal is transformed
by getting pressure from touch panel operations, a void is provided between
a glass substrate of the touch panel and the liquid crystal display panel.

Lately, a touch panel having a structure wherein two plastic films are

layered (hereinafter referred to as “flexible touch panel”) has been developed,
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and this flexible touch panel is expected as what allows the PDA the
portable termnal and the |like to becone further thinner and |ighter.
However, such a flexible touch panel 2has no rigidity itself since it has no
gl ass substrate, so that the flexible touch panel should be supported by
bondi ng a display panel thereto. Therefore, there is a problemthat the

fl exi bl e touch panel cannot be provided with a void between itself and the
di splay panel as in a touch screen of a conventional liquid crystal display

panel, so that it is diffjcult to nmount the flexib t ouch nelsto the

liquid a@dyshig flexde dpughnpanelrls eZpefle %é"’%%*o\?il%ﬁ%ﬁﬁf‘erﬁpﬁﬁ the

thi nkable that a void is secured in the central part by friﬁi(ilpél only four
t

si des ofporteblé | terniinel tasut Hhpahibe tm hesemegifaythay PYepeet 3 tehse of
t aki ng such a nmeasure for the conventional touch panel, when the plastic

filmis Heween edebra fleriblduweutly paovel dets wo trigidityf itag€simee & haw no
distortion or bending can be restrained or recovered by the glass
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touch panel, there i's a problemthat such distortion or bending cannot be
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crystal display panel.

To resolve the above problem, it is thinkable that a void is secured in
the central part by fixing only four sides of the flexible touch panel on the
display panel. In the case of taking such a measure for the conventional
touch panel, when the plastic film is distorted or bent due to contact with a
finger or a pen, distortion or bending can be restrained or recovered by the
glass substrate. However, in the case of taking such a measure for the
flexible touch panel, there is a problem that such distortion or bending
cannot be restrained or recovered, and image quality may be lowered due to
distortion or bending of the plastic film.

Meanwhile, it is thinkable to construct a touch screen by bonding the
flexible touch panel to an organic light emitting display, instead of the liquid
crystal display. However, so far, there has been a problem that there is no
established technique by which the flexible touch panel can be bonded to a

whole face of the organic light emitting display without distortion or bending

of the plastic film.
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3 Rurther, in a conventional organic light emtting display, a so-called
can sealing structure is generally adopted. The can sealing structure is a
structure wherein an adhesive is applged to the rimpart of a rear panel, a
sealing can nade of nmetals or glass is bonded thereto, and a getter

material such as calciumis enclosed in a space between the rear panel and
the sealing can. In such an organic light emtting display having the can
sealing structure, there is a problemthat application to a touch screen
of nobile devices particularly requiring high strength_is difficult, since
reduci ng thi dkaeheriia g conyenfional WEppLg ight §ma‘@sn&>glw,ﬁaﬁépaﬂ%df i xed on
the sealing can. SUMVARY OF THE I NVENTION In light of the foregoing, it is
a first chy eedling sthvetursengemerally pdaptede Thediagpseatinghsiruehirehiscan
realize reduction of its thickness and weight by omtting a void between a

touch pagielictand whéekicin|ay aphesghe iangplied tonmrufiac purt afamehh@dneltais
anot her object of the invention to provide a display unit which can
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panel, and i1ts manufacturing net i splay unit according to the
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devices are fo ouc 0"t he
whol e face of_the displa anel with.an adhesive | ayer. in bet n, and
e o ol e ahy s iaaRae fiehieprifting FHaSTaR Bavieg tht e GPRe08: ng the
di splay unit according to the L .
structure, there 1s a problem that application to a touch screen of mobile
devices particularly requiring high strength is difficult, since reducing
thickness is limited and only four sides of the panel is fixed on the sealing

can.

SUMMARY OF THE INVENTION

In light of the foregoing, it is a first object of the invention to provide
a display unit which can realize reduction of its thickness and weight by
omitting a void between a touch panel and a display panel, and its
manufacturing method.

It is another object of the invention to provide a display unit which
can improve image quality by preventing distortion or bending of the touch
panel, and its maanactuﬂng method.

A display unit according to the invention comprises a display panel
including a substrate wherein display devices are formed; and a touch panel
which is directly bonded to the whole face of the display panel with an
adhesive layer in between, and which detects contact with a finger or a pen.

A method of manufacturing the display unit according to the



» 4 invention includes the steps of: formng the display panel including the
substrate wherein the display devices are forned; and directly bonding a
whol e face of the touch panel which detects contact with a finger or a pen
and the display panel together with the adhesive layer in between. In the
display unit and its manufacturing method according to the invention, the
whol e faces of the touch panel and the display panel are directly bonded
Logether ﬁﬁth thﬁ adhesive |l ayer in between. Therefore, there is no void

etween the touch panel and the digplay panel, so that a, thickness of the
di spl ay wyention 1@5%@%&1.‘311%@133 jof: formpings %dl@slﬁﬁaPa%ﬂeﬂmﬁ‘é yab%lnel has
a sealing substrate which is placed opposite to a display device side of
t he subsgulstteateawltietdin thehdisplénclesices aneefozutesl raarde dinegtly Heorylingiang
substrate are bonded together wth the adhesive |ayer in between. By doing

this, stwholfacebftihetdichiniae] vtk detatoomstabt oiith & dagiengr enbdd ni ng a
display unit suitable for nobile devices, wherein a touch screen is
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there is no void between the touch panel and the display panel, so that a
thickness of the display unit is reduced.

Here, it is preferable that the display panel has a sealing substrate
which is placed opposite to a display device side of the substrate, and the
whole faces of the substrate and the sealing substrate are bonded together
with the adhesive layer in between. By doing this, strength of the display
panel becomes high, leading to obtaining a display unit suitable for mobile
devices, wherein a touch screen is essential and which requires high
strength.

A suitable touch panel is, for example, a touch panel having a
structure wherein two plastic films in which respective transparent
electrodes are formed are layered so that the transparent electrodes are
placed opposite to each other. The reason of it is that thickness and weight
of the display unit is further reduced. Another reason of it is that even
when the touch panel is such a touch panel with low rigidity, the touch panel
is supported by the display. panel, so that when distortion or bending is

generated in the plastic film due to contact with a finger or a pen, such



generated in the plastic filmdue to contact with a finger or a pen, such 5
distortion or bending is restrained or recovered by the display panel.
Further, a suitable display device ig an organic light emtting device,

whi ch has an organic layer including a light emtting | ayer between a first
el ectrode and a second el ectrode, and which extracts |ights generated in
the light emtting |ayer fromthe second el ectrode side. In the structure
of the invention, the touch panel and the display panel are directly
bonded wi thout providing a void between the touch panel and the display
panel sidigtertibe ordegding1d reghtaived or regpvered bE thadismdappesm-ng phenonmenon
as inthe liquid crystal. Therefore, by the structure of the invention,

hi gh i mage qudhirthies ansuituble didplagdevidehiemnangahio liplet exliftocy deviteat ur es
and advantages of the invention w1/l appear nore fully fromthe follow ng

descri ptyRieh BR kh JPEshil Bl eHth b didd=a DWW Maftthiglaybriet@esh abfrstect i onal

vi ew show ng a construction of a display wunit according to a first

embodi ”Pe'l%ct%dx% Qﬁdianye%agp%%ct%& and W S;Eﬂrﬁéﬁqggalﬁé%%ﬁéﬁt‘efdi BHe Vi ew

showi ng a constructi on an ordganic l'ayer in organic light emtting
devices.illustrated in Eiqg. ,1: Fig.,3,] n enl arged cr cid qnal view
showi ng lg}:%%t?%{gtd‘agﬁr glfo%nézﬁégpa%hc} Slﬁci’g}’aﬁ ik e'anﬁbg%%ﬁ?%%h&g%& g{r% tting
device illustrated in Fig. 1; .Fi,gs, 4A and 4B are cross sectional views
showi ng iBveRtipdthsr tokgh e i’ anflﬁbetd@ﬂiaw&m&} aﬁ%ﬂ%reﬂlyf?gpasﬁéfﬁgﬁ?fﬂpi g. 1in
the order of processes; Fig. 5is a cross sectional view show ng a process
fol | owi myoFiding 4xoid between the touch panel and the display panel since the

organic light emitting device has no blooming phenomenon as in the liquid

crystal. Therefore, by the structure of the invention, high image quality can

be realized.

Other and further objects, features and advantages of the invention

will appear more fully from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view showing a construction of a display
unit according to a first embodiment of the invention;

Fig. 2 is an enlarged cross sectional view showing a construction of
an organic layer in organic light emitting devices illustrated in Fig. 1;

Fig. 3 is an enlarged cross sectional view showing a construction of
an organic layer in an organic light emitting device illustrated in Fig. 1;

Figs. 4A and 4B are cross sectional views showing a method of
manufacturing the display unit illustrated in Fig. 1 in the order of processes;

Fig. 5 is a cross sectional view showing a process following Figs. 4A

and 4B;



and 4B; 6 Figs. 6A and 6B are expl anation draw ngs show ng a process
followng Fig. 5, Figs. 7Ato 7C are explanation draw ngs show ng a net hod
of manufacturing a display unit accogding to a nodification of the
invention; Fig. 8 is a cross sectional view showi ng a construction of a
di splay unit according to a second enbodi nent of the invention; and Figs.
9A and 9B are expl anation drawi ngs showi ng a nethod of manufacturing the
di splay unit according to the nodification of the invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Enbodi ments of the invention wll
be described i Higtet 68l andr 6Bnisakoerplainekione fdspwiegs tBoPHREdPaBIPRPSS [ Fi r st
enbodi nent] Fig. 1 shows a cross sectional structure of a display unit
accor di nfplteaving Rigr 5 enbodi ment of the invention. This display unit is
used as an ultrathin organic light emtting color display unit or the

li ke, and, forFpigxannl g mtﬁﬁCEX]lﬂl@ﬂ@tioﬁodkﬁ gHolvin@ ahekthdbeg of a
di spl ay panel 10 by an adhesive layer 30. In the display panel 10, for
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unit according to a second embodiment of the invention; and
Figs. 9A and 9B are explenation drawings showing a method of
manufacturing the display unit according to the modification of the

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the invention will be described in detail hereinbelow
with reference to the drawings.
[First embodiment]

Fig. 1 shows a cross sectional structure of a display unit according to
a first embodiment of the invention. This display unit is used as an
ultrathin organic light emitting color display unit or the like, and, for
example, a touch panel 20 is bonded to a whole face of a display panel 10 by
an adhesive layer 30.

In the display panel 10, for example, a driving panel 40 and a sealing
panel 50 are placed opposite, and whole faces of both the panels 40 and 50
are bonded by an adhesive layer 60.

The driving panel 40 has a structure wherein, for example, an

organic light emitting device 10R which emits red lights, an organic light



organic light emtting device 10R which emits red lights, an organic |ight

7 emtting device 10G which emts green |ights, and an organic |ight
emtting device 10B which emits blueylights are provided in order in a
matrix state as a whole, on a driving substrate 11 nmade of an insul ating
material such as glass. In addition, the driving substrate 11 is provided
with a protective film(passivation film 11A to prevent noisture and the
like fromintruding into the organic light emtting devices 10R 10G and
10B. In the organic light emtting devices 10R, 10G and 10B, for exanple,
a first emiginpdevice 196 whicnendts arecorlightiscand par orzgnialisht emdtiing

el ectrode 14 as a cathode are layered in this order fromthe driving
subst r at geviite d0Bewhidinernite lae tighitehecprodéed in ofdey iprotedrixvatate & 11A i s
formed. The first electrode 12 also has a function as a reflection |ayer,

and it jSyHgisl bAbd @riviak sibstrhts 31 Bbastdradeidshibgngamatiridchabcas as hi gh
as possible in" order to inprove light emtting efficiency. For exanple,
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sinply referred to as,"thickness”) is ef er abl om 100 nmto 300 rim
As an al 9 thaosgamic lighjreraithing qevices Ozf'slad}fillé\]%ose mai n conponent is
0.3 wt

silver, and which contains palladium(Pd) of O. %to 1 wt% and copper
(Cu) of 0.3 wtDnthe orgerds Bght emdtting davices $8Rs19Ge andd 08, femexampleni ¢ | ayer
13 varies according to |light
a first electrode 12 as an anode, an organic layer 13, and a second electrode
14 as a cathode are layered in this order from the driving substrate 11 side.
On the second electrode 14, the protective film 11A is formed.
The first electrode 12 alsﬁ has a function as‘ a reflection layer, and it
is desirable that the first electrode 12 has a reflectance as high as possible in
order to improve light emitting efficiency. For example, materials to make
the first electrode 12 include simple substances or alloys of metal elements
with high work function, such as platinum (Pt), gold (Au), silver (Ag),
chromium (Cr), tungsten (W) and the like. A thickness of the first electrode
12 in the layer direction (hereinafter simply referred to as “thickness”) is
preferably from 100 nm to 300 nm. As an alloy material, for example,
AgPdCu alloy, whose main component is silver, and Which contains
palladium (Pd) of 0.3 wt% to 1 wt% and copper (Cu) of 0.3 wt% to 1 wt% can
be cited.
A construction of the organic layer 13 varies according fo light

emitting colors of the organic light emitting device 10. Fig. 2 shows an

enlarged view of a construction of the organic layer 13 in the organic light



emJstting colors of the organic light emtting device 10. Fig. 2 shows an
enl arged view of a construction of the organic layer 13 in the organic
light 8 emtting devices 10R and 10B.g The organic | ayer 13 of the organic
light emtting devices 10R and 10B has a structure wherein an el ectron
hole injection layer 13A, an electron hole transport |layer 13B, a |ight
emtting layer 13C, an electron transport |ayer 13D, and an el ectron
injection layer 13E are layered in this order fromthe first el ectrode 12
side. A function of the electron hole injection |ayer 13A and the el ectron
hol e tr aempidintg Hayiees 103Band 1@Bi nffhevargeniq tavencls 06 thajeeant Eght on hol es
into the light emtting layer 13C. A function of the light emtting | ayer
13C i s tempithtdevideght(R ynd AOBr Gk 4 njtewdtuos. wihereiman @hedfont hwlel ectr on
transport layer 13D and the electron injection layer 13E is to inprove

effici e”ﬁ%eétﬂ;}ri D4RGt 18A e6h QB&rbAD]e thgndio@blaps 18Bg ligleemifihg The
el ectron hole injection |layer 13A of the organic |ight emtting device

10R, for](ayé?rerﬁ{ﬁh 5ia @?ec?ro%)hh{élﬁgﬂ@ﬁﬁ RyeRB3H, 9 el@%oﬂ?%%c@ifon“l’ayéll"

4" -tris | pheny amno) tri-phenyl am ne TDATA) . “The
For  exatiparenago g bElononting Ay HiFafin 1adilerhhpboA Sy o¢ 10%
of 't ho. oHRfuAleE IR AP oAy & LEA e, b Flegieaphe RSP eskhess of
about 50 nm and made of 2,5-bis [4-[N-(4-nmethoxyphenyl)-N-phenyl am no]]
sti | benz&3B-ig, to- ishprovecefficienics toESB)Ct eth@r@mé@ﬂ%morémbgh epH{dRe 13D of
the organic light emtting device 10R, for exanple, has a thickness of
about layer 13C. A function of the light emitting layer 13C is to produce lights by

current injection. A function of the electron transport layer 13D and the

electron injection layer 13E is to improve efficiency to inject electrons into

the light emitting layer 13C.

The electron hole injection layer 13A of the organic light emitting

device 10R, for example, has a thickness of about 30 nm, and made of 4, 4,

4”-tris (3-methylphenyl phenyl amino) tri-phenyl amine (MTDATA). The

electron hole transport layer 13B of the organic light emitting device 10R, for

example, has a thickness of about 30 nm, and made of bis

[(N-naphthyl)-N-phenyl] benzidine ( o -NPD). The light emitting layer 13C

of the organic light emitting device 10R, for example, has a thickness of

about 50 nm, and made of 2,5-bis [4-[N-(4-methoxyphenyl)-N-phenylaminol]

stilbenzene-1,4-dica-bonitrile (BSB). The electron transport layer 13D of

the organic light emitting device 10R, for example, has a thickness of about

30 nm, and made of 8-quinolinol aluminum complex (Alg). The electron

injection layer 13E of the organic light emitting device 10R, for example, has

a thickness of 1 nm, and made of lithium fluoride (Li¥).



30.nm and made of 8-quinolinol alum num conplex (Alq). The el ectron
I njection layer 13E of the organic light emtting device 10R, for exanple,
has a thickness of I nm and made ofg lithiumfluoride (LiF). 9 The
el ectron hole injection |layer 13A of the organic light emtting device
10B, for exanple, has a thickness of about 30 nm and nmade of MIDATA. The
el ectron hole transport |layer 13B of the organic |light emtting device
| OB, for exanple, has a thickness of about 30 nm and nade of a -NPD. The
light emtting layer 13C of the organic light emtting device 10B, for
exanpl e, has gfhmielﬂch@@shdfe teatiorg dayen 1%}‘gd3frﬁb@e01iﬁﬁn$bhgbt63ml(tb¥lgT he
el ectron transport layer 13D of the organic light emtting device 10B, for
exanpl e, ddvace A0B)ifoknesmsle, dbeus ckmessaold abedie 30f nal,qandmadel @fct r on
injection |ayer 13E of the organic light emtting device 10B, for exanple,
has a t hirgiess. ofTHbeidctdor Mol@NgaRBE6tOfayleirt D3BMLS lther bt ilight Fig. 3
shows an enl arged view of a construction of the organic layer 13 in the
organic || em. L1 [ ' ani c

9 entu?fﬁ%lg %ﬂv‘iéé f@?%\f egzﬁui;(ﬁg‘ hdd'8 thc@%%bQ of Q'M&Et 38 ned, dtPmeed

i ght em evi ce has structure wherein the electron hole
injection |l a 134, the el ectron hole n : a.djght
emtti ngj)l% deég[%])lSéheaﬁgh?he@lgP@gt Pa%eri %%gc&logtri]& IAz{ éﬁiclﬁéﬁgr%ﬂi%# ed in
this order from the first electyode 12 side. JThe |ight emtti | ayer 13C
al so hadgleyige,HeB; 95 exgmple, lé@%%tth‘} esh ARt 3‘{;’9% _a%%:@ag%a 8%?5%%?1 6ra;lol e
injection |ayer 13A of the organi Cd1|3i¥ght emtting _device |OG _ for exanple,

has a t PckA8wss elsictramotrangporiniayan of the orgrpisTghireaigiingdeyicenol e
transport | ayer 13B of the organic |ight

10B, for example, has a thickness of about 30 nm, and made of Alg. The

electron injection layer 13E of the organic light emitting device 10B, for
example, has a thickness of about 1 nm, and made of lithium fluoride (LiF).

Fig. 3 shows an enlarged view of a construction of the organic layer
13 in the organic light emitting device 10G. The organic layer 13 of the
organic light emitting device 10G has a structure wherein the electron hole
injection layer 13A, the electron hole transport layer 13B, the light emitting
layer 13C, and the electron injection layer 13E are layered in this order from
the first electrode 12 side. The light emitting layer 13C also has a function
as an electron transport layer.

The electron hole injection layer 18A of the organic light emitting
device 10G, for example, has a thickness of about 30 nm, and made of
MTDATA. The electron hole transport layer 13B of the organic light
emitting device 10G, for example, has a thickness of about 30 nm, and made
of «-NPD. The light emitting layer 13C of the organic light emitting
device 10G, for example, has a thickness of about 60 nm, and made of Alg.

The electron injection layer 13E of the organic light emitting device 10G, for



emtting device 10G for exanple, has a thickness of about 30 nm and nade
of a -NPD. The light emtting layer 13C of the organic light emtting
device 10G for exanple, has a thickngss of about 60 nm and made of Al Q.
The el ectron injection layer 13E of the organic light emtting device | OG
for r 10 exanple, has a thickness of about 1 nm and made of |ithium
fluoride (LiF). The second el ectrode 14 shown in Figs. 1 to 3, for

exanpl e; has a thickness of 1 nmto 50 nm and nade of a sinple substance
or an alloy of netal elenents with | ow work function, such _as_al um num
(Al), magrarsplerhagvhickaessiafimboaa)l, nwoand agdeyt LihguanBupyide Lidpeci al | v,
an alloy made of magnesiumand silver (MJAg alloy) is preferable, and a
mass ratio of Thagresidielentthda ¥ eshover pm dfigs.abltp WoAgg!&mphBoT@G:&. The
second el ectrode 14 also has a function as a sem -transparent reflection

layer. NeiRkiesst SePQRt8a80 anl,i H18 neldd éf AGiwiel Sebsta8te of @a aloy of 10B have
a resonator structure wherein | I ghts generated in the light emtting | ayer

13C are %r%%g?@lteﬁferﬁ %‘E‘Mg@%&%ﬁ{ RIRion a%f}ﬂuﬁﬁnu&vmm %93 bfignan end

face of I'rst eectro onth |gt emtting |ayer C side as a

first en n_en ctr@ emttin
| ayer 15018 futdun hoef cpstmc S EEE R kil %Slyéﬁ%% of ’
resonance part, Such_a eso ructure i.s ef erabl e, SI nc lights
gener at eHaZRegHEn | ?’@‘ﬁits YAt Eﬂtﬁégl éiléy) i%@rﬁé‘?%%gff Pr&l"[ll %?é’rf‘) renge
and- act as a kind of narrow band filter, so that half bandW| dth of
spectrunﬂtﬂgmﬁielm@ﬁrﬂbtee‘dswgﬁrablgmd%ﬁ:&j taR8:%ol or purity can be

i mproved. Further, such
The second electrode 14 also has a function as a semi-transparent

reflection layer. Namely, these organic light emitting devices 10R, 10G, and
10B have a resonator structui‘e wherein lights generated in the light
emitting layer 13C are resonated and extract from a second end P2, by
regarding an end face of the first electrode 12 on the light emitting layer 13C
side as a first end P1, an end face of the second electrode 14 on the light
emitting layer 13C side as the second end P2, and the organic layer 13 as a
resonance part. Such a resonator structure is preferable, since the lights
generated in the light emitting layer 13C generate multiple interference, and
act as a kind of narrow band filter, so that half bandwidth of spectrum of the
extracted light is reduced, and color purity can be improved. Further, such
a resonator structure is preferable, since outside lights entering from the
sealing panel 50 can be attenuated by the multiple interference as well, and
reflectance of outside lights in the organic light emitting devices 10R, 10G,
and 10B can be lowered extremely in combination with a color filter 52
described later (refer to Fig. 1).

To obtain the above effects, it is preferable that an optical distance L



a resonator structure is preferable, since outside lights entering fromthe
seal ing panel 50 can be attenuated by the nmultiple interference as well,
and reflectance of outside lights inithe organic light emtting devices
10R, IOG and 10B can be | owered extrenely in conmbination with a color
filter 52 described later (refer to Fig. 1). To obtain the above effects,
it is preferable that an optical distance L 11 between the first end P1 and
the second end P2 of the resonator satisfies WMathematical Expression 1,

and a resonance waye | ength of the resonato ( k wave | engt f the
spectrunb%ﬁwqeﬁeﬂ@xﬁr%‘fc%g 1{’]1 Grd) © F%Cé’élgo%‘i Pt?ogﬁgh%és%@%%%ﬁgﬁﬁ?ﬁ of
spectrumof the light to be extracted. Actually, it is preferable that the
opti cal Maftham@éicalq iExpressien dd ansl atngsonaneecwiers langids pf the resandatatim val ue
whi ch satisfies the Mathematical Expression 1. [Mathematical Expression 1]
(2L)/ 2,(peakDra¢@ length vhtl{d spedieumnohtnmektracteak iphtscamespondepioesent s an
optical distance between the first end P1 and the second end P2, |

repr esenpsala veRasRnsh fdf sfechithm Of thReliglef ke dlel Oftrhétel! genedld ddisn the
first end P1 and the second end P2, 2, represents a peak wave | ength of

spectru '%Igéffglte\%g% kh%fh%@@%ﬁ?é%ﬂa@%& g_gis Jtaﬂ(gde%& L& tELE PR 6 B ot fe hand m

repr esen I'e nu a positive nunper. In the

Mat hemati cal  Expression. 1, L.and.2. .shquld ..s e a n unit such as

() rhrenuparT R B chiss ishiSh e AERE e A R8BI DL ate 5

whi ch seal s the Qrglaﬁic light_emtting devices 10R, 10G and I OB along with
ﬁ\/[athematlca xpression 1]

@LY A +¢/2n)=m

(In the mathematical expression, L represents an optical distance
between the first end P1 and the second end P2,® represents a phase shift
(rad) of the reflection light generated in the first end P1 and the second end
P2, A represents a peak wave length of spectrum of the light to be extracted
from the second end P2 side, and m represents a whole number which makes
L be a positive number. In the Mathematical Expression 1, L and 1 should
share a common unit such as (nm).) |

The sealing panel 50 shown in Fig. 1 has a sealing substrate 51
which seals the organic light emitting devices 10R, 10G, and 10B along with
the adhesive layer 60. The sealing substrate 51 is made of a material such
as glass which is transparent to the lights generated in the organic light
emitting devices 10R, 10G, and 10B. The sealing substrate 51 is, for
example, provided with the color filter 52, extracts the lights generated in
the organic light emitting devices 10R, 10G, and 10B, absorbs outside lights
reflected in the organic light emitting devices 10R, 10G, and 10B and the

wiring between them, and improves the contrast.



t he: adhesi ve | ayer 60. The sealing substrate 51 is nmade of a material such
as glass which is transparent to the |ights generated in the organic |ight
emtting devices 10R, 10G and 10B. The sealing substrate 51 is, for

exanple, provided with the color filter 52, extracts the |ights generated
in the organic light emtting devices 10R, | OG and 10B, absorbs outside
lights reflected in the organic |light emtting devices 10R, 10G and | OB
and the wring between them and inproves the contrast. 12 The col or

filter 52 can ear don either face of the, ea bstr te 51.
However, it istipf L?rag 87 12 &PPA ‘E;én?ﬁ%g‘?fi)loé‘re HREY gﬁc%?foﬁlet ﬁ%a i ving
panel 40 side. The reason of it is that the color filter 52 is not exposed

on the sulisteadedild dleveven ilris miederable tmarseageHbesplon filtepS2tametheol or
filter 52 is considered can be obtai ned. Another reason of it is that when

bondi ng dtieingi pphely 4pagide. 1Thandake dfoiicis fratethe?0ploprivlbéri®2 Hunht as
unevenness in the touch panel 20 can be prevented. The color filter 52 has

a red colsqjostd!drEthé2Brfare WER R EfrubfireSWEBerdfdamtiWetthdriabiley 628he Whi ch
are positioned corresponding to the organic light emtting devices 10R,

| OG, angcd?}oﬁ% e 5&; i Fg@ﬁgérBedT% fedonialRda. f 'Aﬂ&ﬁae??r%aséﬂ‘%f% 5 Rhbt | ter

52G, an are, for exanple, respectlve formed in the

e PR B BRI D RS, o7
o ot ccNERAEeE gp BB AARaCTs PAeki) ChR SErPBTeBIE ot “E@éﬁ R ST ghe
transm Sas Irgg clo?oroitilhcee; 5VélaR\.l,ea t;ggri rf]iliga(;"n52(?r and a blue filter 52B, which are
positioned corresponding to the organic light emitting devices 10R, 10G, and
10B in this order.
The red color filter 52R, the green filter 52@G, and the blue filter 52B
are, for example, respectively formed in the shape of rectangle with no space
between them. The red color filter 52R, the green filter 52G, and the blue
filter 52B are respectively made of a resin mixed with pigments, and
adjusted so that light transmission in the targeted wave length band of red,
green or blue becomes high and light transmission in other wave length band
becomes low by selecting a pigment.
Further, a wave length range with high light transmittance in the
color filter 52 corresponds to a peak wave length 1 of spectrum of the light
extracted from the resonator structure. Therefore, out of outside lights
entering from the sealing panel 50, only the light having a wave length equal
to the peak wave length A of spectrum of the light to be extracted filters out

through the color filter 52, and other outside lights having other wave

lengths are prevented from intruding into the organic light emitting devices



beconmes | ow by selecting a pignent. Further, a wave |length range with high
light transmttance in the color filter 52 corresponds to a peak wave

l ength | of spectrumof the light exgBracted fromthe resonator structure.
Therefore, out of outside lights entering fromthe sealing panel 50, only
the Iight having a wave | ength equal to the peak wave length L of spectrum
of the light to be extracted filters out through the color filter 52, and
ot her outside |ights having other wave |engths are prevented from
intruding into the organic light emtting devices 13 10R, 10G and 10B. The
protecti @Rf1Q914@i19%bmn in Fig. 1 is nmade of, for exanple, silicon oxide
(Si02), silicon nitride (SiNx) and the like. A function of the protective
film11A i s tol'bequetectiveyfibn, lbishowne imdtigt Heid magef phnfori examuplieng i nt o
the organic light emtting devices 10R, 10G and 10B. The touch panel 20
shown i nsibicgn dxide (Bidd)exilltba hidride (¥iNe) awhi e likas A Rirrctivhuofthé or
exanpl e, wherein a lower plastic film21 and a touch-side plastic film 22

are | ayepeileMivd ffn UTBA0MN 6 ARe9Ent NoxiReNCanoistist |OrRLEd 1R Hlen seal i ng
substrate 51 on the side opposite to thé driving substrate 11. 1In order to

det ect L L - Sl : ' ' ' , th
e 25 kg DU Sl oMesh R PO, R i 2, e o<
ided with g, t | ectrod 1A, .and,t he.t -sid Lastic fil
ARGRE SRR LS T
d the t h-si d | astic film 22 | d that the t t
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and 22A
plastic film 22 are layered with an unshown spacer in between, and located

on the sealing substrate 51 on the side opposite to the driving substrate 11.
In order to detect contact to the touch-side plastic film 22 by a finger, a pen or
the like, in this touch panel 20, for example, the lower plastic film 21 is
provided with a transparent electrode 21A, and the touch-side plastic film 22
is provided with a transparent electrode 22A. The lower plastic film 21 and
the touch-side plastic film 22 are layered so that the transparent electrodes
21A and 22A are placed opposite. The transparent electrodes 21A and 22A
are connected to an unshown control system through an unshown flexible
connector and the like.

This display unit can be, for example, produced as follows,

Figs. 4A and 4B to 6A and 6B show a method of manufacturing this
display unit in the order of processes. First, as shown in Fig. 4A, on the
driving substrate 11 made of the above-mentioned material, the first
electrode 12 made of the above-mentioned material is deposited in the
foregoing thickness by, for example, DC sputtering, selective etching is made

by using, for example, lithography technique, and patterning is made in the



are connected to an unshown control systemthrough an unshown fl exible
connector and the like. This display unit can be, for exanple, produced as
follows. Figs. 4A and 4B to 6A and 6B4show a net hod of manufacturing this
display unit in the order of processes. First, as shown in Fig. 4A, on the
driving substrate 11 nmade of the above-nentioned material, the first

el ectrode 12 nade of the above-nentioned material is deposited in the
foregoi ng t hi ckness by, for exanple, DC sputtering, selective etching is

made by using, for exanple, |ithography technique, and patterning is made
in the lﬁpl'ﬂibﬂgﬁoglvﬁngﬁhﬂ@@- sy, thﬁgct ap Pﬁw&m i3 F1gh s the qie@rom/l},o?% he

el ectron hole injection layer 13A the electron hole transport |ayer 13B,
t he |i ghinjestidrt laygr 1348y ¢he E3@trdrhbokd wansporttlaperspdB; thealight ediitinge

el ectron injection layer 13E, and the second el ectrode 14 which have the

f or egoi NEyeRi18I0)8ES @fectitth Baaspo@dayef 18DetioeRetond nietini layer 1aEe
sequentially deposited, for exanple, by deposition nethod, and the organic

light emfdipg %gyﬁ&%ﬁe&g@fmi@%ﬁﬂ%@m@%@ﬁﬁ% i ckh8sses amdrsd are

formed. Arter t as s In Fig. 4A as we he protective film 11A

i 11 ng A9, S DL T ot Ferste s BRERHRRY e So B or cpBafeny c 110N

i1t or S9epOstioR Faitor i Gho Grasmi LEbG it ae SxeeR g OB OF 3nd BB mde of
the foregoing material, a material for the red filter 52R is applied by
spi n coats ghewadin Higr. Buand fyare formaed.wi After that csnshepvpynghig ¢4 #hogr aphy.
Subsequently, as shown in'" Fig. 4B as well,

well, the protective film 11A made of the above-mentioned material is formed

to cover the organic light emitting devices 10R, 10G, and 10B of the driving

substrate 11. Consequently, the driving panel 40 is formed.

As shown in Fig. 4B, the red filter 52R is formed by, for example, on

the sealing substrate 51 made of the foregoing material, a material for the

red filter 52R is applied by spin coat method, and burning is made with

patterning by photolithography. Subsequently, as shown in Fig. 4B as well,

the blue filter 52B and the green filter 52G are sequentially formed in the

same manner as in the red filter 52R. Consequently, the sealing panel 50 is

formed.

Subsequently, as shown in Fig. 5, the adhesive layer 60 is formed on

the protective film 11A, the sealing substrate 51 wherein the color film 52 is

formed is placed opposite to the side of the organic light emitting devices 10R,

10G, and 10B of the driving substrate 11, and whole faces of the sealing

substrate 51 and the driving substrate 11 are bonded with the adhesive layer

60 in between. Then, it is preferable that a side of the sealing panel 50

where the color filter 52 is formed is placed opposite to the driving panel 40.



the. blue filter 52B and the green filter 52G are sequentially formed in the
sanme manner as in the red filter 52R Consequently, the sealing panel 50 is
formed. Subsequently, as shown in Figs 5, the adhesive layer 60 is forned
on the protective film11A the sealing substrate 51 wherein the color
film52 is forned is placed opposite to the side of the organic |ight
emtting devices 10R, 110G and 10B of the driving substrate 11, and whol e
faces of the sealing substrate 51 and the driving substrate 11 are bonded
with the adhesive layer 60 in between. Then, it is preferable that a side
of the seansemnepibethsdispliepanelhtl sofosmetli | ter 52 is formed is pl aced
opposite to the driving panel 40. 15 Consequently, the display panel 10 is
formed. After Aftet thas, ahehownnirFifigs. &4 sad 6BB,the hedlediveslayerl 3¢és 30 is
formed on the display panel 10, and the whol e faces of the touch panel 20

and t hefghhf @ytmﬂi%blakﬂ%@ﬁa Tooadadhwivikble FeceaWEEE Youdiayefiel 3D ad bet ween.
Then, first, as shown in Fig. 6A, the touch panel 20 is attached to a touch

pane’ oyl el flss n7e<?,1@ra9?%an<aﬂeheﬁ%%0a;1§] @g@i@g}%%@% Bétifecdl Lhe

touch panel sequent as s e touch panel 20 and
the di | . 10 d ted [ I
roverrent BFt: HE 6F1 HTED Fienbi FEC POGEN PBAALR0 36 TLEnientioh WHET ouch

panel hol di l.Late 70 by noving fhe taquch panel holding pl.ate . 70 .in the

di rect i opapel BelAGg Rz'ﬂ}tﬁ %&ﬁ@w trﬂh%ébrlélalp@ e mnt@&?&e%}a%rﬁf the toHel ¢ ouch
panel 20 and the display panel 10 can be bonded together w thout m xing air
bubbl es pare 2he Subsesguentlyapsshewn iw FigobB, thedodck prag! dRiandfben in

Fi gs.

display panel 10 are bonded by pressure force generated by rotational
movement of the roﬂer 80. Then, the touch panel 20 is slid on the touch
panel holding plate 70 by moving the touch panel holding plate 70 in the
direction of arrow A in sync with the roller 80. Consequently, the touch
panel 20 and the display paﬁel 10 can be bonded together without mixing air
bubbles into the adhesive layer 30. As above, the display unit shown in Figs.
1 to 3 is completed.

In this display unit, when a given voltage is applied between the first
electrode 12 and the second electrode 14, current is injected into the light
emitting layer 13C, and an electron hole and an electron recombines, leading
to light emitting mainly at the interface of the light emitting layer 13C.
This light multiple-reflects between the first electrode 12 and the second
electrode 14, and extracted through the second electrode 14, the protective
film 11A, the color filter 52, the sealing substrate 51, and the touch panel 20.
When a finger or a pen contacts the touch-side plastic film 22, the touch
panel 20 detects the contact. Then, in this embodiment, since the whole

faces of the touch panel 20 and the display panel 10 are directly bonded



1 to 3is conpleted. In this display unit, when a given voltage is applied
between the first electrode 12 and the second el ectrode 14, current is
injected into the light emtting |ayger 13C, and an el ectron hole and an
el ectron reconbines, leading to light emtting minly at the interface of
the light emtting layer 13C. This light nultiple-reflects between the
first electrode 12 and the second electrode 14, and extracted through the
second el ectrode 14, the protective film 11A, the color filter 52, the
sealing substrate 51, and the touch panel 20. en, a flnger or _a,pen

cont act stogatherguith-thiesihesive lager ﬁprirtli’@twﬁﬁ’é Sp&béﬁ the fpresh Eén%ie?%%ﬁ s the

contact. Then, in this enbodinent, since the whole faces of the touch
panel 2()sumx¢brtehhb3d ith@ldiaqpl@ﬁ@ahelmanmIﬁWﬂmnta fingended fen comfeicketheari t h t he
adhesive layer 30 in between so that the touch panel 20 is supported by

- the di sploayh Rl 200notlisiortiba brabdridifglis generated inahbaotsh thagel 20ych panel
20, no distortion or bendlng Is generated in the touch panel 20, and inage

qual ity fo) ﬁgl Sedaccording to this enmbodi ment, since the
whol e fa%rzdsi]%?é ﬁ 1t ouc ng 20 and the display panel 10 are directly

Ponar 20 hnd 1A aBATE Helraif¥ 5 s SlnBEER] sifte e R RELERES bEhd PuCh

panel 20 and t 'S om ness o t he
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display panel 10 is omitted, and a thickness of the display unit can be
reduced.

In particular, since the display panel 10 has a structure wherein the
whole faces of the driving substrate 11 and the sealing substrate 51 are
bonded together with the adhesive layer 60 in between, strength of the
display panel 10 is raised. Therefore, this display unit is very suitable as a
display unit for mobile devices wherein a touch screen is essential and which
require high strength.

Further, the touch panel 20 is a flexible touch panel having the
structure, wherein the lower plastic film 21 formed with the transparent
electrode 21A and the touch-side plastic film 22 formed with the fransparent
electrode 22A are layered so that the transparent electrodes 21A and 22A are
placed opposite. Therefore, thickness and weight of the display unit can be
further reduced. Further, even if the touch panel 20 is such a touch panel
with low rigidity, since the touch panel 20 is supported by the display panel

10, when distortion or bending is generated in the touch-side plastic film 22

and the like due to contact with a finger or a pen, such distortion or bending



di splay panel 10 is raised. Therefore, this display unit is very suitable
as a display unit for nobile devices wherein a touch screen is essenti al
and which require high strength. Fuadfher, the touch panel 20 is a flexible
touch panel having the structure, wherein the |Iower plastic film21 forned
with the transparent electrode 21A and the touch-side plastic film 22
formed with the transparent el ectrode 22A are |ayered so that the
transparent el ectrodes 21A and 22A are placed opposite. Therefore,

t hi ckness d weight of the digpl upi t. can be_ further reduced. Further,
even if $37Ebe seRtKABEALT r?é“‘fe%'eég’é’ﬁ%ﬁ ‘ﬁ?ﬂ@ﬁ%‘? 1O-with lowrigidity, since
t he touch panel 20 is supported by the display panel 10, when distortion
or bending is Weadditien) particiarlsueincei whep| the iteueh paned 20, 33d; HRe | i ke due
to contact with a finger or a pen, such distortion or bending 17 can be
rest r ai néidpbay pewevi) ack bynddietogieshdrayithathel adltesivenlayedidli ionbeteeni cul ar | y,
since when the touch panel 20 and the display panel 10 are bonded toget her

Wi th t hegrdhgrr\e® ksapplicdbrith onetsi@est thd faechqldrel 28Guidprpuretbront o one
side of the touch panel 20 and pressure force is applied by rotating and

movi ng t{ge;ﬁ; u%é(ﬂ,& ?ggatgkg abgt)tgbﬁwe Afl1aED, hG todcE Rladil Q@&ﬁhd iRe can be

bonded w't m les-into the adhesive layer 3
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10R, 10G, and 10B due to oxygen or moisture of air bubbles can be prevented,
and the image quality can be improved.
[Modification]
Figs. TA and 7B show modification of the method of manufacturing
the display unit according to the first embodiment. In this modification, the
touch panel 20 is previously incurved by setting the face bonded to the
adhesive layer 30 to outside, and pressed by the roller 80 from the other face.
First, in the same manner as in what shown in Figs. 44, 4B and 5 in
the first embodiment, the display panel 10 is formed. Subsequently, as
shown in Fig. 7A, the touch panel 20 is previously incurved in the shape of,
for example, approximate U, by setting the lower plastic film 21 bonded to
the adhesive layer 30 to outside and by using a roll (not shown) and the like.
Next, as shown in Fig. 7B, the adhesive layer 30 is formed on the
display panel 10, one end 20A of the touch panel 20 which is previously
incurved in the shape of U is placed on the display panel 10, and the roller 80
is applied to the one end 20A. Then, the roller 80 is applied to the

touch-side plastic film 22 of the touch panel 20.



the display unit according to the first enbodinent. In this nodification,
the touch panel 20 is previously incurved by setting the face bonded to
the adhesive |layer 30 to outside, and pressed by the roller 80 fromthe
other face. First, in the same manner as in what shown in Figs. 4A, 4B and
5in the first enbodi nment, the display panel 10 is formed. Subsequently,
as shown in Fig. 7A, the touch panel 20 is previously incurved in the
shape of, for exanple, approximate U, by setting the lower plastic film21
bonded to the_ adhesive |ayer. 30 to qQutside and by _using roll ggot shown)
and the Iike. Pwhaequgstlyn@inshewriip Fig, 7pne’3§‘dﬁ@éqh/é>apﬁ§/ £8d; th¢ or ned on
the display panel 10, one end 20A of the touch panel 20 which is

pr evi ousdligplaynpamelet are bondehapeetber byi preghiangetheciouchpatied R0y phael 10,
and the roller 80 is applied to the one end 20A. Then, the roller 80 is

appl i ed #dldrie friopn€he Soaeh-pldsplastitifiln 22 gifle thyerdling mnpaneivied thd 8
Subsequently, as shown in Fig. 7C, the touch panel 20 and the display

panel 10rcﬁfe% é@?nqﬁq;h%ée)%‘gpr,hﬁhé)i\é AR inGHeHréQitthofansion2 Muks ke rol | er

80 fromthe touch-si astic fi'l'm22 side by rolling and noving the
roller 80  1n.khi L ehOr i S apRl. LN ! i t SNsHen to
make thep0 Ci&usé{lu? spﬁaéﬁ%lfgg?i%fﬂal%m gglek%tgf‘é’ ﬂ%@ﬁa@%%dﬁ%ﬁ%&cﬁ‘ﬁg and
operation, ,ng, distortj.on or bending.is.generated in the uchs si ge plastic
P F o0 a8 bAAing S Rt 18 G Sietirge Plasg ABHCERS AR Poa® e
above, in this modification, since_the touch panel 20 is previously

i ncur vedabgves she digpleyaniiovRawnindigse ¥t 319emBleted t o the adhesive | ayer

30 to outside, and the touch panel 20 and the display panel 10 are bonded
by As above, in this modification, since the touch panel 20 is previously :

incurved by setting the lower plastic film 21 bonded to the adhesive layer 30
to outside, and the touch panel 20 and the display panel 10 are bonded by
pressing the touch panel 20 by the roller 80 from the touch-side plastic film
22 side, force is applied in the direction of tension to make the touch-side
plastic film 22 of the touch panel 20 flat. Therefore, in bonding and
o.lperation, no distortion or bending is generated in the touch-side plastic film
22, and image quality is improved.
[Second embodiment]

Fig. 8 shows a cross sectional structure of a display unit according to
a second embodiment of the invention. This display unit is identical with
the display unit described in the first embodiment except that the display
panel 10 is not provided with the sealing panel 50 and the adhesive layer 60,
but is comprised of only the driving panel 40. Therefore, the same
components are applied with the same symbols, and their detailed
explanations are omitted.

The touch panel 20 is bonded on the whole face on the side where the



pressing the touch panel 20 by the roller 80 fromthe touch-side plastic
film 22 side, force is applied in the direction of tension to make the
touch-side plastic film22 of the tggch panel 20 flat. Therefore, in
bondi ng and operation, no distortion or bending is generated in the
touch-side plastic film 22, and inmage quality is inproved. [Second
enbodi nent] Fig. 8 shows a cross sectional structure of a display unit
according to a second enbodi nent of the invention. This display unit is
identical with the display unit described in the first enbodi nent except
that t heorgasis laght paitging devicemb®Rp1OGi and 1AR pf theedwsimng sigpsieaiel 1150 and
t he adhesive layer 60, but is conprised of only the driving panel 40.
Ther ef orare fdrenesbhmeth cidiepadbesise diagenmd iindbetivtdent hel'lsadihdyeinatitsng and
their detailed explanations are omtted. The touch panel 20 is bonded on

the whol &vi@ezeioRr, tbe;, e 10Beaf: t88ed%PitHatiotichi gtel €20.t tTHrefte¥] ces 10R,
10G and 10B of the drivi ng substrate 11 are forned with the adhesive

|ayer S bEL Mg TR, o2 g, M S MR @ apduigR are
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deterioration due to intrusion of nonisture or oxygen can be _prevented.
surely sealed by the protective film 11A, the adhesive Iayer 30, and the touch
panel 20, deterioration due to intrusion of moisture or oxygen can be
prevented.
A method of manufacturing the display unit in this embodiment is
similar to that in the first embodiment except that the touch panel 20 and
the display panel 10 are bonded together by forming the adhesive layer 30 on
the protective film 11A. TIts function is similar to that in the first
embodiment.
As above, in this embodiment, since the sealing panel 50 is not
provided, and the organic light emitting devices 10R, 10G, and 10B are
sealed by the touch panel 20, thickness and weight of the display unit can be
further reduced. Additionally, since the organic light emitting devices 10R,
10G, and 10B are surely sealed by the protective film 11A, the adhesive layer
30, and the touch panel 20, deterioration due to intrusion of moisture or
oxygen can be prevented.
While the invention has been described with reference to the

embodiments, the invention is not limited to the foregoing embodiments, and

various modifications may be made. For example, materials, thickness,



A met hod of manufacturing the display unit in this enbodinent is simlar
to that in the first enbodi nent except that the touch panel 20 and the

di spl ay panel 10 are bonded together ogy form ng the adhesive |ayer 30 on
the protective film 11A .Its function is simlar to that in the first

enbodi nent. As above, in this enbodi nent, since the sealing panel 50 is not
provi ded, and the organic light emtting devices 10R, 10G and 10B are

seal ed by the touch panel 20, thickness and weight of the display unit can
be further reduced. Additionally, since the organic |ight emtting devices

- 10R,  10&paesitdon 0Betirodss andl derweitiod coyditivasfop respeciioyef falyarsi are noke

adhesi ve layer 30, and the touch panel 20, deterioration due to intrusion
of noi st Undtat to thotgddesetbedm thefozoisite enfbddntdnts, andotliesmatesidisen
described with reference to the enbodinments, the invention is not l[imted
to the feHigRALRY dBFHAHLIEAEShod8NEnd \iRpbSUR BRIt 6 é00Be BpYlie@. Made. For
exanpl e, materials, thickness, 20 deposition methods, and deposition

condi L1 ons f of pleopaably & kY9201 ARl orhb Sl thd DARE dlERgbaed [0 the

f or egoi ng enbodr nen rials, hess, tion nethods,

and deposj tipon,condiiions can.be,.apphi For, exanple, in e..f aregoi ng
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91, and pressed by the roller 80 through the mesh 92. This method is
preferable since an angle of bend of the touch panel 20 is small so that a load
to the touch panel 20 becomes small.

Further, in the foregoing second embodiment, the case using the
touch panel 20 having the structure wherein the lower plastic film 21 and
the touch-side plastic film 22 are layered has been described. However, in
the case where the sealing panel 50 is omitted as above, the conventional
touch panel using a glass substrate instead of the lower plastic film 21 can be
used in order to improve strength of the display unit.

Further, the foregoing modification can be applied not only to the
first embodiment, but also to the second embodiment. It is hereby possible
to realize a more thinner and lighter display unit.

Further, for example, for the touch panel 20, various driving methods
can be used, such as resistance film method, caipaci,tance method, optical
method, ultrasonic method, and electromagnetic induction method.

Further, for example, regarding a structure of the organic light

emitting devices 10R, 10G, and 10B, their layer order can be opposite to that



preferable since an angle of bend of the touch panel 20 is small so that a
load to the touch panel 20 becones small. Further, in the foregoing second
enbodi ment, the case using the touchlpipanel 20 having the structure wherein
the lower plastic film21 and the touch-side plastic film22 are |ayered
has been descri bed. However, in the case where the sealing panel 50 is
omtted as above, the conventional touch panel using a glass substrate
instead of the lower plastic film21 can be wused in order to inprove
strength of the display unit. Further, the foregoing nodification can be
appl i ed hotheoforggaingtemeboditnents imbuch auvay thaftthg seeond elagirode ddndhe

enbodi nent. It is hereby possible to realize a nore thinner and |ighter
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met hods can be used, such as resistance filmnethod, capacitance nethod,
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Further, for exanple, regarding a structure of the organic light emtting
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organic light emtting devices 10R, 10G and 10B. Further, for exanple, in
t he foregoi ng Enbidirnfort example, dadbedoregging embodiments, the case using

the first electrode 12 as an anode and the second electrode 14 as a cathode
has been described. However, it is possible that anode and cathode are
reversed in such a way that the first electrode 12 is a cathode and the second
electrode 14 is an anode. Further, it is possible, along with using the first
electrode 12 as a cathode and the second electrode 14 as an anode, the second
electrode 14, the organic layer 13, and the first electrode 12 are layered on
the driving substrate 11 in this order from the driving substrate 11 side, and
the lights are extracted from the driving substrate 11 side.

Further, in the foregoing embodiments, the structures of the organic
light emitting devices have been specifically described. However, all layers
are not necessarily provided, and other layer can be further provided. For
example, it is possible that the first electrode 12 has a two-layer structure
wherein a transparent conductive film is layered on the top of a reflection
film such as a dielectric multi-layer film or Al. In this case, an end face of
the reflection film on the light emitting layer side composes an end of the
resonation part, and the transparent conductive film composes a part of the

resonation part.
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the first electrode 12 as an anode and the second el ectrode 14 as a cat hode
has been descri bed. However, it is possible that anode and cat hode are
reversed in such a way that the firse2electrode 12 is a cathode and the
second electrode 14 is an anode. Further, it is possible, along with using
the first electrode 12 as a cathode and the second el ectrode 14 as an
anode, the second electrode 14, the organic layer 13, and the first

el ectrode 12 are layered on the driving substrate 11 in this order from

the driving substrate 11 sjide, .and the lights are exiract fromithe
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structures of the organic |light emtting devices have been specifically
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| ayer can be further provided. For exanple, it is possible that the first
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filmis layered on the top of a reflection filmsuch as a dielectric
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el ectrode 14 is conpr,ised. o he sem -transparent .t£fl ecti has been
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transparent electrode is to lower electric resistance of the .
seni - t r amgperighbaving a sufficient translucency to the lights generated in the light

emitting layer. As a material to make the transparent electrode, for
example, ITO or a compound containing indium, zinc (Zn), and oxygen is
preferable, since good conductivity can be obtained by using these materials
even if deposition is made at room temperature. A thickness of the
transparent electrode can be, for example, 30 nm to 1,000 nm.

Further, in the foregoing embodiments, the case wherein the organic
light emitting devices 10R, 10G, and 10B are formed on the driving substrate
11 has been described. However, this invention can be applied to a display
wherein other display devices such as an inorganic electroluminescence
device is formed on the driving substrate 11, FED (Field Emission Display),
or a paper-like display which has been noted lately.

As described above, according to the display unit of the invention or
the method of manufacturing the display unit of the invention, since the
Wilole faces of the touch panel and the display panel are directly bonded
together with the adhesive layer in between, a void between the touch panel

and the display panel can be omitted and a thickness of the display unit can



ref.lection layer. This transparent electrode is nmade of a conductive

mat erial having a sufficient translucency to the lights generated in the
light emtting layer. As a materialggo nmake the transparent el ectrode, for
exanple, 1TO or a conpound containing indium zinc (Zn), and oxygen is
preferable, since good conductivity can be obtained by using these
materials even if deposition is nade at roomtenperature. A thickness of
the transparent el ectrode can be, for exanple, 30 nmto 1,000 nm Further,
in the foregoing enbodi nents, the case wherein the organic light emtting
devi ces beoRdug and 10B are fornmed on the driving substrate 11 has been
descri bed. However, this invention can be applied to a display wherein

ot her di spl ay Atevidiag teuihe disphay umit gfinne aipect obitheiineenioneor device i s
formed on the driving substrate 11, FED (Field Em ssion Display), or a
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according to the display unit of the invention or the nethod of
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i nvention, since the display panel has the sealing substrate which is

pl aced dpustnestrengtinel diespisplaxipaneldsdmprogeds hEheraioxe; £his digalat he whol e

faces of the substrate
unit is extremely suitable as a display unit for mobile devices wherein a

touch screen is essential and which require high strength.

According to the display unit of another aspect of the invention or the
method of manufacturing the display unit of another aspect 6f the invention,
since the touch panel has a structure wherein two plastic films wherein
respective transparent electrodes are formed are layered so that these
transparent electrodes are placed opposite to each other, thickness and
weight of the display unit is further reduced. In addition, even if the touch
panel is such a touch panel with low rigidity, the touch panel is supported by
the display panel. Thus, when distortion or bending is generated in the
plastic film due to contact with a finger or a pen, such distortion or bending
is restrained or recovered by the display panel.

According to the display unit of still another aspect of the invention
or the method of manufacturing the display unit of still another aspect of the
invention, since the touch panel is provided on the side where the display
devices of the substrate are formed, and the display devices are sealed by the

touch panel, thickness and weight of the display unit can be further reduced.
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and the sealing substrate are bonded together with the adhesive layer in
bet ween, strength of the display panel is inproved. Therefore, this display
unit is extrenmely suitable as a displaggy unit for nobile devices wherein a
touch screen is essential and which require high strength. According to the
di splay unit of another aspect of the invention or the method of

manuf acturing the display unit of another aspect of the invention, since
the touch panel has a structure wherein two plastic filnms wherein
respective transparent electrodes are forned are | ayered so that these

t r anspar Enedditien, sieresthe displaycdeviegspers swelnsesled byttheradhesivedagss and

wei ght of the display unit is further reduced. In addition, even if the
touch panélthé $oselchanelt datdrigratieh caint e pravenited.di t y, the touch panel is
supported by the display panel. Thus, when distortion or bending is

generated in tAgcorfimastd ¢hbihbtithdeot eraRThafiring the adlifplageini@rofastfign, such
distortion or bending is restrained or recovered by the display panel.
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the touch panel, . thickness and wei ght of the displ unjt can he further
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adhesive layer _and the touch panel, deterioration can_be prevented.
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aspect of the invention, since when the touch panel and the display
be bonded together without mixing air bubbles into the adhesive layer.

Therefore, deterioration of the display devices due to oxygen or moisture of
air bubbles can be prevented, and image quality can be improved.

According to the method of manufaéturing the display unit of still
another aspect of the invention, since when the touch panel is pressed by the
roller, the touch panel is previously incurved by setting the face bonded to
the adhesive layer to outside, and the touch panel is pressed by the roller
from the other face, i.e. the side to which contact by a finger or a pen is made,
force is applied in the direction of tension to make the face to which contact
by a finger or a pen is made flat. Therefore, in bonding, no distortion or
bending is generated in the face to which contact by a finger or a pen is made,
and image quality is improved.

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.



panel are bonded together with the adhesive |ayer in between, one side of
the touch panel is applied to the roller, and pressure force is applied by
rotational novenent of the roller, t touch panel and the display panel
can be bonded together w thout m xi air bubbles into the adhesive |ayer.
Therefore, deterioration of the display devices due to oxygen or noisture
of air bubbles can be prevented, and inmage quality can be inproved.
According to the nethod of manufacturing the display unit of still another
aspect of the invention, since when the touch panel is pressed by the

-rol ler, gipgMeuch panel is previously incurved by setting the face bonded
to the adhesive |layer to outside, and the touch panel is pressed by the
roller fromthe other face, i.e. the side to which contact by a finger or
a pen is made, force is applied in the direction of tension to nmake the
face to mhlch éﬁﬁ ct a fln er or a penis made flat. Therefore, in
bondlng no di PR HHH ‘i's generated in the face to which
contact by a finger or en is made, and inmage quality is inproved.

Obvi ousl y nman§ Ssaiay @é@ﬁ inclading ar substoate whereia gisplentdeviceseanei on are
possible in the light of the above teachings. It is therefore to be
under st fmuaedyandai t hin t he scope of the appended clains the invention may
be practiced otherwi se than as specifically described. 25 CLAIMS: 1. A
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di spl ay devices are forned; and

panel with an adhesive layer in between, and detects contact with a finger or

a pen,

2. A display unit according to claim 1, wherein the touch panel is
provided on a side where the display devices of the substrate are formed, and

the display devices are sealed by the touch panel.

3. A display unit according to claim 1 or 2, wherein the touch panel
has a structure wherein two plastic films in which respective
transparent electrodes are formed are layered so that the transparent

electrodes are placed opposite to each other.

4, A display unit according to claim 1, 2 or 3, wherein the display
panel has a sealing substrate which is placed opposite to the display
device side of the substrate, and the whole faces of the substrate and
the sealing substrate are bonded together with an adhesive layer in

between.

5. A display unit according to claim 4, wherein the touch panel is



a touch panel which is directly bonded to a whole face of the display
panel with an adhesive |ayer in between, and detects contact with a finger
or a pen. 2. Adisplay unit accordisgg to claim1, wherein the touch panel
is provided on a side where the display devices of the substrate are
formed, and the display devices are sealed by the touch panel. 3. A

di splay unit according to claiml or 2, wherein the touch panel has a
structure wherein two plastic filnms in which respective transparent

el ectrodes are formed are |ayered so that the transparent electrodes are

. pl aced pppadéd entthe saslingthbstrate or\thie sideaypponite tachowdbsgate claim 1, 2 or
3, wherein the display panel has a sealing substrate which is placed
opposite to the display device side of the substrate, and the whol e faces

of the gubstnpa i b ate ar onde ef her. with an
adhesi vg' I ayér Eﬁ%ﬁggeﬁ \%\lqun%%gghﬁ%iscgp aé’ égliet Ozc 5t ﬁrgﬁga%élci?lrﬂlﬁ’, wherein
t he touc anel .is 26 royvi ded on the sealing _ substrate on the,side

opposi t gﬂ}e%e’trhetk?uté’wﬁ%e. Fice b pray Owlcaéﬁﬁ‘?rdilﬁﬁhﬂ‘@nﬁn)ﬂ dightof t he
preceding clainms, wherein the display device has an organic |ayer
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el ectrode, and is an organic light emtting device which extracts the

i ght s ganergrdd light thettinghievice tWhiol éaractd the ligiessgsnactel el r ode
SlI ae.

the light emitting layer from the second electrode side.

7. A method of manufacturing a display um'f, including the steps of:
forming a displéy panel including a substrate wherein display
devices are formed; and |
directly bonding thé whole faces of a touch panel which detects
contact with a finger or a pen and the display panel together with an

adhesive layer in between.

8. A method of manufacturing a display unit according to claim 7,
wherein the touch panel is provided on a side where the display devices of
the substrate are formed, and the display devices are sealed by the touch

panel.

9. A method of manufacturing a display unit according to claim 7 or
8, wherein the touch panel has a structure in which two plastic films
wherein respective transparent electrodes are formed are layered so that

the transparent electrodes are placed opposite to each other.



7. A nethod of manufacturing a display unit, including the steps of:
formng a display panel including a substrate wherein display devices are
formed; and directly bonding the mhohg faces of a touch panel which detects
contact with a finger or a pen and t di spl ay panel together with an
adhesive layer in between. 8 A nethod of manufacturing a display unit.
according to claim7, wherein the touch panel is provided on a side where
the display devices of the substrate are forned, and the display devices

. are sealed by the touch panel. 9. A nethod of manufacturing a display unit
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- which two plastic filnms wherein réspective transparent ectrodés are
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- claim7,,.8 . or . 9,. wherejn a sealing supsirate [s placed opposite to a-side
of the GFRIEVageHEss Asthy Sp%ét‘éq}ﬁsﬁﬂéf &he i Olenéa%wfe thgcgsbgiratge

- substrate _and the sealing substrate are bonded together with an adhesive
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of manufacturing a display unit according to claim 10, wherein the touch

panel | bepwevhdadtepidiessedifbnaissitht Beplagpate. si de  opposite to the
substrate. 12. A nmethod of manufacturing a display unit according to any

one of
11. A method of manufacturing a display unit according to claim 10,
wherein the touch panel is provided on the sealing substrate on the side

opposite to the substrate.

12. A method of manufacturing a display unit according to any one of
claims 7 to 11, wherein as the display device, an organic light emitting
delvice which has an organic layer including a light enﬁtting layer, and
which extracts the lights generated in the light emitting layer from a
second electrode side is formed between a first electrode and the second

electrode.

13. A method of manufacturing a display unit according to any one of
claims 7 to 12, wherein one side of the touch panel is applied to a
roller, and the touch panel and the display panel are bonded together

by pressure force generated by rotational movement of the roller.

14. A method of manufacturing a display unit according to claim 13,
wherein in pressing the touch panel by the roller, the touch panel is

previously incurved by setting a face bonded to the adhesive layer outside,
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clainms 7 to 11, wherein as the display device, an organic light emtting
devi ce which has an organic layer including a light emtting |ayer, and

whi ch extracts the |ights generated i2z8 the light emtting layer froma
second el ectrode side is formed between a first el ectrode and the second

el ectrode. 13. A nethod of manufacturing a display unit according to any
one of clainms 7 to 12, wherein one side of the touch panel is applied to a
roller, and the touch panel and the display panel are bonded together by

pressure f erat rot venen of the roller. 14. A nethod
of rranuf%gﬁ}tg? ﬁ%ﬂ Ilﬁtp ﬁ?ﬁefi % oﬁhgg?a We8-ei n in pressing
the touch panel by the roller, the touch panel is previously incurved by

setting a face bonded to the adhesive | ayer outside, 28 and the touch panel
is pressed by the roller fromthe other face side.



