1 3 January 2007 DI SPLAY UNIT AND I TS MANUFACTURI NG METHOD BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention relates to a
display unit having a touch panel and its manyfacturing net iRy 2 nore
particularly such a display unit wusing organic light emtting devices and
Its manufacturing nethod. .2. Description of the Related Art A so-called
touch screen, wherein a touch panel is nounted to a display panel using a

CRT (Cat hode Ray Ty ﬁﬁ ' ' gﬁ%‘ﬁ" sed.tR-~banks,
~stations and the |DE§13L%Q _ fgﬂmﬁ‘ém& g‘é\”:‘ulf] ? adopted for
. a PDA (Personal Digital Assistant), a portable termnal and the |ike. A
general touch panel used for conventional touch screens is, for exanple,
has a structure wherein a glass substrate and a plastic filmare |ayered.

- I'n such BAGCKGRQIGINE OFIHEEN VEINFIONt e side is placed opposite to a
di splay panel, so that a plastic filmside becones an operation face. In

the cas¢ pfeldof tifeatiost @l di splay panel, in order to prevent bl oom ng
phenonenon that images are distorted since the liquid crystal is

transfornmed |0 3 : | jdis
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.crystal display panel,. Latel toych panel . .havi a.str &@@ rein two
pl asti c"??ﬁ é"gm%mn%%gf’gi ﬁﬁatlélpp? prgirdgrnsudt & ii%i’r%fe ouch

panel ") Qgiig%?'ggni%%/gﬂt%%%ﬁng 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 aﬁd a plastic film are
layered. In such a touch panel, a glass substrate side is placed opposite to 2
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 gei:ting pressure from touch panel operations, a void is provided between

-a glass substrate of the touch pémel and the liquid c_r&stal display panel.
Latély, a touch panel having a structure wherein two plastic films are

' -layéréd (hereinafter referred to as “flexible touch panel”) has been developed,




2 3 January 2007 and this flexible touch panel is expected as what allows
the PDA, the portable termnal and tfe |ike to becone further thinner and
lighter. However, such a flexible touch panel has no rigi d?J3puary3¥l7 since
it has no glass substrate, so that the flexible touch panel should be
supported by bonding a display panel thereto. Therefore, there is a
problemthat the flexible touch panel cannot be provided with a void
between itself and the display panel as in a touch screen of a

convent i andl this giléxdbler yeuchl painebliayexpestes asswhahallaws ithedPPéA.cilie to
mount the flexible touch panel to the liquid crystal display panel. To
resol ve phgableotermpimd| end fhe ilikd onkedobs: tfoathez Vldinther sanéchigletdri n  t he
central part by fixing only four sides of the flexible touch panel on the

di spl ay pagRber,!dhchhgs fa38leCfoucBlhAxkISheE nd MERASY RsEMTsihaLitCRAY et | onal
touch panel, when the plastic filmis distorted or bent due to contact with
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flexible t h l,, th ' | t h h distorti bend
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distortion or bending of the plastic_ film_ Meanwhile, it_is_ thinkable to
const r udiexibleoimichspanal icampop hedprayided with axyudbatwieen lﬁﬁgﬁn@d" n organic
light emtting display, instead of the liquid crystal display. However, so
far, theHeplagspaedrasiprotiveln sdraen tdfer eoneentivnad diqiidi artysthlidephayque by
whi ch-the flexible touch panel can be bonded to a whole face of the

or gani ¢ gar@ht sethat 1thig difSailetownbhnt theifkixibleitonchrpdrebdo the liquid

crystal display panel.

* To resolve the above problem, it is thinkable that a void is secured in
. th.e central part by fixing only four sides of the flexible tonch panel on the
; display panel. In the case of taking such a measure for the conventional
- touch panel, when the plastic film ié 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
L crystél 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.




of the plastic film 3 January 2007 3 Further, in a conventional organic
light emtting display, a so-called can sealing structure is generally
adopted. The can sealing structure is a structure wherein hlnghd®iive s
applied to the rimpart of a rear panel, a sealing can nade of netals or

gl ass is bonded thereto, and a getter material such as calciumis encl osed
in a space between the rear panel and the sealing can. In such an organic
light emtting display having the cam sealing structure, there is a
probl em that application to a touch screen of nobile devices particularly

requiring high.strength is diffic nce . reduci ng. |cknes limted
and only four SMEHET %ﬁ%ﬂ\bf‘émnargréq%é@ﬁeﬁﬂ e aisp acsé’n%l RY OF
THE INVENTION In |light of the foregoing, exanple enbodi ments may provide a

di spl ay uedn sedlimghstractureas gerematuadoptod of The sahhicakingssranarensi ght by
omtting a void between a touch panel and a display panel and its
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can inprove I nage quali y preve n - or endlng Gf " t he touch
panel, and its manufacturing nethod. Accordlng to a first aspect of the
present | Y(EREIGH madep mf‘éabrf&vglaéﬂlsa)oruiesimhsyetgnamd agepter eaatetiak di spl ay
panel including a substrate wherein display devices are forned; and a

t ouch pansichvdy ediciugn i ¢rRtdded lBQNgRde between the rear panel and the sealing
| can. In such an organic light emitting display having the can sealing
.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, example embodiments may 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.

Exainple embodiments may provide a display unit which can
improve image quality by preventing distortion or bending of the touch
panel, and its manufacturing method.

According to a first aspect of the present invention, there is provided a
display unit comprising: a display panel including a substr_ate wherein display

devices are fonned; and a touch panel which is directly bonded to a




3 January 2007 3a whole surface of the display panel with an adhesive

| ayer in between, and detects contact with a finger or a pen, wherein the
touch panel has a structure herein two plastic filnms in whidhuarez¥éctive
transparent electrodes are forned are |ayered so that the transparent

el ectrodes are placed opposite to each other. According to a second aspect
of the present invention, there is provided a nethod of manufacturing a
display unit, including the steps of3a formng a display panel including a
substrate wherein display devices are forned; and directly bonding the
whol e sur es of a.toueh panel which detects,contact wth finger or a
pen and Wh@ﬁa §%FS§"£B%@Pplg%gé{lﬂewtﬁﬂ{lﬁ%hﬁsﬁﬁwg{ U’eaﬁeft&’)?g?’ aqdﬁdeg%cit en
wherein the touch panel has a structure in which two plastic filnms wherein
r espect i cantactamidlp arfinger of e penpabercar thef tonde parel dat aysemettirs berelatwo t he
transparent el ectrodes are placed opposite to each other. 3 January 2007
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enbodi e ta‘gchF'i k%lglgv\ﬁlgﬁm?ggg?ﬁtwgfﬁggﬁélgaﬁﬁ%%stﬁreee@g%llegyaf)eanel are
directly bond(fd toagei’lher wi th the adhesive |ayer in between. Therefore,
there i @YAEd0 thadhadensharent SN %@Sléﬁ@;ﬂaﬁl}ogﬁﬁel, so that a

thi ckness of the display unit is reduced. Here, it is preferable that the
di spl ay panel Avasrdingeahissgomlifspiecabthevresdntiisvatee therppopidvidéd a
di spl ay device side of the substrate, and the whole faces of the substrate

. and t he, $6a1A% SHRALERErRE S H&B?ﬁguhﬁg?ﬁaﬁaing the steps of: forming a

- display panel including a substrate wherein display devices are formed; and
d.irectly bonding the whole surfaces of a touch panel which detects contact
with a finger or a pen and the display panel together with an adhesive layer
in between 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.




wi th the adhesive layer in between. By doing this, strength of the display
panel becones high, leading to obtaining a display unit suitable for nobile
devi ces, wherein a touch screen is essential and which requ} fasgarn?2@
strength. A suitable touch panel is, for exanple, a touch panel having a
structure wherein two plastic filnms in which respective transparent

el ectrodes are forned are | ayered soda hat the transparent el ectrodes are

pl aced opposite to each other. The reason of it is that thickness and

wei ght of the display unit is further reduced. Another reason of it is
that even when the touch panel is such a touch panel with lowrigidity,

the touch panellni she stigpiayt aditbwnthes dnfphfctang meikod it cabgipleli stor tion
or bending is generated in the plastic filmdue to contact with a finger

or a pen, C anuar 0Q7 5 di,stortion or bending is restrained or
recover ec?ﬁﬂk}ﬁﬂ‘%nﬂ% Ets‘? ﬂ%ﬁ?f@ﬁs Ogﬂﬁ ﬁ?ﬂc l?q]ileifﬂﬁpﬁ%g ‘gﬁ’&%éﬁ &Ic 5
suitabl e display device is an organic light emtting device, which has an
or gani c |disegtlyibosideditogether witht theadhesivadayeayinrbepeeoecbhareforestheet ect r ode
and a second el ectrode, and which extracts lights generated in the |ight

eni tting i$ A¥Soid bRV idriReRpe ;i’r?ﬁ‘l"?ﬁ%d g?eggﬁg@ p%zﬂnxeﬂil,t E@ﬂ%é&r%ﬁgf@s%f exanpl e

enbodi nents, the touch panel are direc onded
wi t hout pr.qvi di a void .between the touch panel and the display panel

si nce thé’fgl?eg‘i‘ﬁﬂgqunétﬁ?m@ﬁe@ti ng devi ce has no bl oomi ng phenonenon as in
the liquid crystal. Therefore, by the structure of exanple enbodi nents,
hi gh i mage qualliete; icds 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 thickne_ss 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




be realized. Oher and further objects, features and advantages of exanple
enbodi nents will appear nore fully fromthe follow ng description. BRIEF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a cross sectional vieWaskenieg a
construction of a display wunit according to a first enbodi nent of the
invention; Fig. 2 is an enlarged cross sectional view show ng a
construction of an organic layer in organic light emtting devices
illustrated in Fig. 1; Fig. 3 is an enlarged cross sectional view showi ng a
construction of an organic layer in an organic light emtting device

i 11 ust r atesdortionfFérdbentling IS gstrafddandcédaed bortheslisday ipanel. vi ews showi ng a
nmet hod of 3 January 2007 5a manufacturing the display unit illustrated in

Fig. 1 in the r ses . 1:Ei 5 1.5: r ' . i ew show ng
a process fol Ifgfvl\'nﬂ%’ I(g‘irlgeg{.aﬂ%zé andOACBEeglt% %gﬁggir){/é ggﬁwgfg{é@.@a}é@ﬂand 6B are
expl anati on draw ngs, show ng a process following Fig. 5. Figs. 7TAto 7C
are explaganicdighircanitiias demisg mdrish has redorsranienaysraaclirding alightpl ay unit
according to a nodification of the invention; Fig. 8 is a cross sectional

Vi ew shehifng 189rShétudenod fiét Slceirofé avd UnsdconeCledlirdde,t ahdewhegdond
enbodi nent of the invention; and Figs. 9A and 9B are expl anati on draw ngs

show ng e?;tr%%%sh?fjgh?g generated in the light emitting layer from the second
electrode side. In the structure of example embodiments, the touch panel
and the display panel are directly bonded without providing a void
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 example embodiments, high 'image quality can
be realized.

Other and further objects, features and advantages of example

embodiments 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 qf
| 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 illustréfed in Fig. 1;

Figs. 4A and 4B are cross sectional views showing a method of




manuf acturing the display unit according to the nodification of the

i nvention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Enbodi ment s
of the invention will be described in detail hereinbel ow \iJmarell®fence to
the drawi ngs. [First enbodinment] Fig. 1 shows a cross sectional structure
of a display unit according to a first enbodinent of the invention. This
display unit is used as an wultrat an organic light emtting col or display
unit or the like, and, for exanple, a touch panel 20 is bonded to a whole
face of a display panel 10 by an adhesive |ayer 30. In the display panel
10, fomamafaptwingitidrdigplay pandlustfited th 8igelaid fig ondanef phétaates; pl aced
opposi te, and whol e faces of both the panels 40 and 50 are bonded by an

xanp e 3 an Fighis {eRGPUNRITRE iR Bt BARnEIBEMN, it e, an

organic ht 7 3 January 2007 emtting device 10G which emts green
Ilghtsané %,an organic light emtting device 10B which emts blue |ights
are provided in order in a matrix state as a whole, on a driving substrate
-11 made of an insulating 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 |ight
emtting devices 10R, 10G and 10B.




In the organic light emtting devices 10R, 10G and 10B, for exanple, a
first electrode 12 as an anode, an organic layer 13, and a second el ectrode
14 as a cathode are layered in this order fromthe driving 3{fpeary 3008 11
side. On the second electrode 14, the protective film11A is forned. The
first electrode 12 also 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 inprove light emtting efficiency. For exanple, naterials to
make the firstFigs.e6 coe BB i ol wdplaiatpdre drnabdhgncdmwingald qrecest net al
elenments w th high work function, such as platinum (Pt), gold (Au), silver
(Ag), clHfolewing Fig.b; tungsten (W and the like. A thickness of the first
electrode 12 in the layer direction (hereinafter sinply referred to as

"thi ckness") '%%EPF?AGE@WO’ OB bR AB A shoRiAE 2 I SRIET | Al

for exanple, dCu al | oy, whose mal n conpone

1wt % oo aRats ?giffﬁé iRt e e ool bo S GRREOT BP I lepliome” M1

according to i emttlng col ors of tﬂe organic |ight e tt|n device
10. Fig. 2 sho a 15 Br{rapg Sactional wew,s %W?&BF?‘GHCEPW AYc |ayer
13 in the grganic light - ---- ---- ---- - 8 3 January 2007 emtting

~ devi ces YO agrarding, towcen@@mhochmee}t of shefinvemsion; gadi c |ight emtting
devices 10R and 10B has a structure wherein an electron hole injection
| ayer 13A, an Bigsct@/orartioB8 trensiplanatioyedrat8figs ashbinghg eninethodyof | ayer

B 13C, an electron transport |ayer 13D, and an electron injection |ayer

- manufacturing the display unit according to the modification of the

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiménts 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 -opi)osite, 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 orgamc light




13E are layered in this order fromthe first electrode 12 side. A function
of the electron hole injection |ayer 713A and the el ectron hole transport
|layer 13B is to inprove efficiency to inject electron-hol e3Janmrp280ie | i ght
emtting layer 13C. A function of the light emtting layer 13Cis to
produce lights by current injection. A function of the electron transport

| ayer 13D and the electron injection layer 13E is to inprove efficiency to
inject electrons into the light emtting |ayer 13C. The_el ectron hole

i nj ect i ofINELIBE deviceot 0G yehich gmite ereepnlights, andrap organie dighbrmitting exanpl e,
has a thickness of about 30 nm and made of 4, 4', 4"-iris (3-nethyl phenyl
phenyl adiemize 0B witidngmitrbloe HgftDATAprovided ixloedér imna hmdteix stabsport | ayer
13B of the organic light emtting device I1OR, for exanple, has a thickness

of about a3@hbleNonaadiridg sibstiase 11( ﬁiaﬂepéﬁiﬁ/&ﬂsmlaﬁhgrmhie&ﬂngﬂm Be (a
-NPD). The light emtting |layer 13C of the organic l'ight emtting device

10R, for gﬁi%.rmﬁﬁ’acﬂﬁﬁo?,_ thd W% é&fbsflf%}ﬂg ;i't[ll %88%‘1@&]%“@%?82&8&% bi's

[ 4-[ N- (4-net hoxyphenyl )-N-p m no nzene- onitrile
(BSB). T J r & | ayer 13D of the.,orgamic.light, emtting
tovi be 105 ESbBRob! BRPEIA 10 BtErentmotiiprt BBANAIIE pond b of
the.or gaiid thPQRE=EIR at i AbpE Asviise 1 orl Gl WBhos & thi ckness of 1
nm and made of |ithiumf|uoride (LiF). 9 3 January 2007 The electron hole
inj ection |'ayeln tgporganinlight emitting derices PRt 100G, anid 10Befaramanple, exanpl e,

has a thickness of about 30 nm and made of
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 alsé 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 matérial, for example,

AgPdCu alloy, whose main component is silver, and Whicil 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 to light

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

B -.enlarged view of a construction of the orgariic layer 13 in the organic light




MIDATA. The el ectron hole transport |ayer 13B of the organic |ight

emtting device | OB, for exanple, has t hi ckness of about 30 nm and made
of a -NPD. The light emtting |ayer 13C of the organic |i gh}Jasnary 20079
device |1 OB, for exanple, has a thickness of about 30 nm and rmade of spiro
6 (D. The electron transport |ayer 13D of the organic light emtting
device 10B, for exanple, has a thickness of about 30 nm and nade of Alg.
The electron injection layer 13E of the organic light emtting device 10B,
for exammhdtingadendceshilORnaesd 10B. alfthd ofganio laged 18ecfetlaf okgatic dightt! uori de
(LiF). Fig. 3 shows an enlarged view of a construction of the organic |ayer

13 in themitdap device10RTahE 1B dead aesth@eturbh¥her&anks élavebn olef the
organic light emtting device | OG has a structure wherein the electron hole

i nj ti s | 1. ght
et ot 1h3r 105 ) BRAEA, ROk ki aIORONEL 218 ol B RGN, |
t hi d f the. first el ect 1 Lde. . Th I ght 1 1 | 13C
LS D OSh o, DHILAR BB o el S R

i nj [ 13A of th ic ligh jtti devi I f | e,
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transport layer 13B of the organic light emtting device | OG for exanple,
has a t hith& @t babw injegdomdayemB Areatal thé electr@Dholhtrapispent keyert i ng
| ayer 13C of the organic light emitting device 10G for exanple, has a
t hi cknesd3Bfisatwoithpfdreneffichndynadiajedt dbctron Hidesebhetot thenlight entittdng | ayer
13E of the organic light emtting device 105G for --------- --- 10
| 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 exan_:lple, 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 (-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-phenylamino]]
stilbenzene-1,4-dica-bonitrile (BSB). The electron transport layer 13D of
the ofganic light emitting device 10R, for example, has a thickness of about
- 30 nm, and made of 8-quinolinel aluminum complex (Alq). The electron -

) - injection layer 13E of the organic light emitting device 10R, for éxample, has

~ athickness of 1 nm, and made of lithium fluoride (LiF).




3 January 2007 exanple, has a thickness of about 1 nm and made of |ithium
fluoride (LiF). The second electrodegl4 shown in Figs. 1 to 3, for

exanpl e, has a thickness of 1 nmto 50 nm and nade of a siifherg2lf§t ance
or an alloy. of netal elenents with | ow work function, such as al um num
(Al'), magnesium (Mj), calcium (Ca), sodium (Na) and the like. Specially,

an alloy made of magnesiumand silver (MJAg alloy) is preferable, and a
mass ratio of nmagnesium and silver is preferably My: Ag=5:1 to 20:1. The
second el ect r odthel dlcatron hals imjéabivat layer ak3A of d¢he -drgangphgkhemittahg ect i on

| ayer. Nanely, these organic light emtting devices IOR 10G and |0OB have

a resonatdevicet 0B} Yo exifipdé Nhhk o tthidkerRes aifesbdut BOenml, aiiid neadd bfng | ayer
13C are resonated and extract froma second end P2, by regarding an end

face of WIPDATS! §hLRCEIREAon! k ' {48 T 1KY Srgdnie lighede as a
first ené\hPl, an e?g fage oi'p t Ogste%gsrﬁg&gpg t&ﬁnod(}e 14 on t I‘Il-gé:ﬁ:ﬁl ghlg emtting
| ayer 13 Lde th nd_end, P2, and .the or | ¢, layer
resonancgnglgﬁpga(%%cﬁ%aoﬁgﬁ%ﬁﬁ%pl%ﬁ%& ﬁpgﬂ*gssp&gﬁ%éwga%é}ms %ﬁg%ﬁ?ﬁ% lights
generated.in light emtting.layer 13 enerate nul.ti.pl.e integrference,
and° act ot AN BRe o6 %gflﬁw%rl,%cg&?t% v gt PR Fing
spectrumof the extracted light is reduced, and color_ purity can be
~i npr-oved derge i, fosexample, has aridridiness of abovnk3) anprasidkmadess spinece out si de
lights entering fromthe sealing panel 50 can be attenuated by the
mul ti pl e ®.ntFhé elerteen dsansport layet 13Bfdfcidicaonganid light snlidtinggdevdce n t he
organic light emtting devices 10R 10G and I OB can be |owered extrenely
i n conbi naB| G vkdipke, 4Rls04 thidknREs 22 abdtf 01 ReJ dndl flader &f Alq.t THd 9. 1) .
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 13A 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 18B of the organic light
emitting device 10G, for example, has a thickness of about 30 nm, and made
- of a-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




To obtain the above effects, it is preferable that an optical distance L -
----- - -------- ----- 11 3 January 29§07 between the first end Pl and the
second end P2 of the resonator satisfies Mathematical Expriksiagn2t@7 and a
resonance wave |length of the resonator (peak wave | ength of the spectrum
of .the extracted light) corresponds to a peak wave | ength of spectrum of
the light to be extracted. Actually, it is preferable that the optical
distance L is selected so that L becones a positive mninmmvalue which

- sati sfi esxemwlethasenthickapssofmhmyilonm] anfl vbadeeoflithinm fxpride SLEN. | |

" in

(2L)/.1+ "P/I(2 mMm=m (In the mat hemati cal expression, L represents an
optical distanfhe dzednédaledthadd 1dsshoand iRTFigadl tthe3, sfoeonxchreple, B2s a
represents a phase shift (rad) of the reflection Iight generated in the

first enghfdknagflot Dk 46BE neftandmade of Eghﬁﬁﬁé‘éébﬁaﬁ@@%r wavehepet h of
spectrumof the light to be extracted fromthe second end P2 side, and m

Vet hormat Fo ERR G AR o Wk FOKAn, Fpf of 0Bt C A R Bkmoilel

Mat hemat i ca pressi on share such as

(ran).) seal.in apel 50 s in Fiq., 1 S a.seall substrate 51

whi ch se%)’t?‘?gagpgéﬁ?g Sodgip @E?V?Wﬂ&ﬁﬂg}kecegpfﬁﬁfﬁ@& 2@%’31 8{ ong with
t he adhesive | ayer 60. The sealing substrate 51 is nande of a materjal such
as gl assMagresiunR ang flysroMepg aHay) igmrefegables And 3 mask r@F‘Qa?ﬂ% c light

emtting devices 10R, 10G and 10B. The sealing substrate 51 is, for

exanpl e, Macoesiaae andishlvends preferalily MehAgsd;1 tx2¢:Acts the |ights generated

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 stmc@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 emii:ting devices 10R, 10G,
and 10B can be lowered extremely in combination with a color filter 52

- described later (refér to Fig. 1). |

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




the organic light emtting devices 10R, 10G and 10B, absorbs outside
lights reflected in the organic ligh{; emtting devices 10R, 10G and 10B
and the wiring between them and inproves the contrast. 123 Bodan{@fy 2007
The color filter 52 can be arranged on either face of the sealing
substrate 51. However, it is preferable to arrange the color filter 52 on
the driving panel 40 side. The reason of it is that the color filter 52 is
not exposed on the surface and a structure wherein antiweatherability of
the col detween dheFirst endoR$iatel e caconge endtB2 nédhe Ansuriedor setisfrsof it is
that when bonding the display panel 10 and the touch panel 20, problens

such as Maghepnitte ExprebsioholCdndantdsod@néavdie ohettebf €he réSsnhator or
filter 52 has a red color filter 52R, a green filter 52G and a bl ue

filter 52Fhaliiac Bhth BPghé isgeaﬂuﬁpbf e&g%&%&ee& ﬂgt%ﬂ%ﬂ%@a' B! toght

emtting devices 10 10G an 10B 1 n this order. e redcolor filter
52R, the._d ' 5 h I i Lter 52B .akre, .for a e,
respecti yg%%?%‘gén%%le%&% %ﬁéep %E&g%}e‘ ngtl?lregggl%c‘tj? Z)e aﬂ;gd's pégﬁlalgétlﬁ‘l’en t hem
~The red color filter 52R ,.the.green_fjlter 52G  an he blue fil.ter 52B
are respB’c'?f?%blﬁ th tPapotical duftener fois %-T%qﬁe%ﬁg ﬁﬁﬂ?&, egormes A so t hat
light transmission in the targeted wave | ength band of red, green or blue
becones HHgHnapyvalughvhichsasishes the Mathematicaldimoression A. band becones | ow
by selecting a pignment. Further, a wave length range with high |ight
t ransmi t MatkematicdldExpekeionfi]l t er 52 corresponds to a peak wave |length 2.
of spectrumof the |ight
: QLY 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 Pl and the second end
P2, 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 emitiing devices 10R, 10G, and 10B along with
the adhesive layer 60. Theé 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.




extracted fromthe resonator structure. Therefore, out of outside lights
entering fromthe sealing panel 50, opy the |ight having a wave | ength
equal to the peak wave |length.a of spectrumof the |ight tdblabere¥iiact ed
filters out through the color filter 52, and other outside |ights having
ot her wave lengths are prevented fromintruding into the organic |ight
emtting devices 13 3 January 2007 10R, 10G and 10B. The protective film
11A shown in Fig. 1 is made of, for exanple, silicon oxide (SiQ2), silicon
‘nitride (SiNs) colos filtere 52acqnbet poranged: e eifhast facei ofethia Isealing is to
prevent oxygen, noisture and the like from intruding into the organic

l'i ght enisubstrgtel&iti c &bovidiRy, it @CpreferalileBo direnge ted cglanélte2GStwwhei n Fi g.
1 is a flexible touch panel which has a structure, for exanple, wherein a

| over pl deivifg fpdi81240 aidb. a MU sshsondef iPhashhe the |dcF2fiREL SRYLMRE W th an
unshown spacer in between, and |located on the sealing substrate 51 on the

si de Opp%ﬂ?&%cit 9{1;1!5?1% gﬁ:;f%{{:éqgggu%éhgﬁz fre trherkth %ﬁ%eaﬁ;ﬁ%%%m?f i(EHE act to

the touch-side p m I'nger, a pen or nthis

t ouch pangl f exanpl he |0 lagti¢ fj.lm21 is .provided with a
t ranspar gﬁltorﬁ:ﬁge& ggd& o I,d%g?fij c?ﬂg’e\t,\%@ﬁpgﬁde PURET; Re2peR rﬂf’}g 18 itg‘agr ovi ded
with a transparept eLectr@gde 22A. . The lower plastic film21 and, the

“touch-si ¥&€ ﬁ?&"( peithe display panellQapd the tongh penel 20, preblemssueh 881t r odes

21A and 22A are placed opposite. The transparent el ectrodes 21A and 22A
are connBBe¥RNnessdn thestosol paoel 20 cas st praventesligThencalos fithen 52 bas bl e
connector and the |ike.

: a red color filter 52R, a green filter 52G, 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 52G, and the blue filter 52B
are, for example, respectively formed in the shape of rectangle with no space
between them. The red c'olarr 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 2 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 1 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




This display unit can be, for exanple, produced as follows. Figs. 4A and 4B
to 6A and 6B show a nethod of manufac{qiring this display unit in the order
of processes. First, as shown in Fig. 4A, on the driving stbhstap2®@711 nade
of the above-nentioned material, the first electrode 12 nade of the
above-nentioned material is deposited in the foregoing thickness by, for
exanpl e, DC sputtering, selective etching is made by using, for exanple,

| it hography technique, and patterning is made in the 14 3 January 2007

f orm of dd&ﬂl@ﬁ) )BAfter that, as shown in Fig. 4A, the electron hole

I njection |layer 13A, the electron hole transport |ayer 13B, the |ight

em tting |ayefhe3fiotbdttve fidat 1A sHoansRarFig. ay ed niadd of hfvrebeahpley)
injection layer 13E, and the second el ectrode 14 which have the foregoing

t hi cknes sAfcoaNskidt (SiORI&iRdont Rarfd U8, Wgﬂﬁ% &ig'e.& Aaﬁﬁlc‘%ﬁﬂ‘l&f'_th Iy

deposited, for exanple, by deposition nethod, and the organic |ight
emtting .G S d as_shown in,Figs. nd,.3 _a or med.
Af ter thg§j &‘ég@%é h%ﬂwﬁl{ |1n |Sgig4ﬁgegfs%nt werie ety h%oﬁmegc%cﬁet%ﬁ P%elﬁrin&nade of
t he above-nentioned yaterial .js formed to, cover the organic light emtting
devi ces fbtﬁ',‘la%n%gﬁggfﬁ%aw e&?‘lmpﬁ&evkcﬁﬁéﬁhailgﬁlfp equently, the
driving panel 40 is fornmed, As shown in Fig. 4B, the red filter 52R is
formed by, forTRedrpele papsl 20 shozanin Aigslibster Sexibly tonddepanek whighr egoi ng
material, a material for the red filter 52R is applied by spin coat
met hod, hﬁﬁabmﬁtm;p, ifer emedaple, wthergiant 4 bwérmplabtic fihind2 oéhd ladgnelpisyde
Subsequently, as shown in Fig. 4B as well, the blue filter 52B and the
green fiplasticFim 22 ewrs dgy@edi withyar ahsBéwh spelbér 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 214, and the touch-side plastic film 22
is provided with a transparept 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 deposit.ed 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




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

formed. Subsequently, as shown in Figil45, the adhesive layer 60 is forned
on the protective film11A the sealing substrate 51 wher e} Famane2(®3| or
filmb52 is forned is placed opposite to the side of the organic |ight
emtting devices bOR, 10G and | OB of the driving substrate 11, and whol e
faces of the sealing substrate 51 and the driving substrate 11 are bonded
with the adhesjve .| aﬁ/eé 60 i beﬁélween. Then, . i%_i S referﬁégl et alt a side
of the se8Fnlf PABFT 5GaPGihefEer HRatopbEhPVRLIEY Fim 44, thp slegtion Belgced
opposite to the drivi panel 40. 15 3 January 2007 Consequently, the

di spl ay pgaifctiondayer ﬂ@gnﬁ]@ﬁ electnon hdlatrangposhinyeril13B;ithe light eamigties, t he
adhesive layer 30 is forned on the display panel 10, and the whol e faces
of the tdagér pAdethe2eetrdn trimesphirs yry 13D)¢he Hedtten hojpcich Yasted 130
adhesive layer 30 in between. Then, first, as shown in Fig. 6A, the touch

panel 20 drf] thd a6ded élecerolle Uahwhidel Blavh ahd fofeRial Thitknedskh snd @rker 80 is
applied onto one side of the touch panel 20. Subsequently, as shown in

Flg. 6B, i bPUEDINERG AaAlhiLhE:: HitRhBRANoHRaREs: BoRdSE By

e
pressure force genera by rotational *no rofle

the t ouceBERBen el =pE raini it R8s dncesrtl B nd A 10 i

can be. bAREEEOTLEIEH APDHokERe{SRE o Reh bohcs FheSaiRd B Rre | ayor
30. As above, the display unit shown in Figs. ‘

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

As shown in Fig. 4B, the red filter 52R is fprmed 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 éealing' 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 thersealing
substrate 51 and the diiving 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.__




1to 3is conpleted. In this display unit, when a given voltage is applied
between the first electrode 12 and ths second el ectrode 14, current is
injected into the light entting |ayer 13C, and an el ectr oidaheire2¥id an
el ectron reconbines, leading to light emtting mainly 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 gctrode 14, the protective film11A the color filter 52, the
seal i ng suPRieazertiz thesdigrlaypansd df ipderaned0. When a finger or a pen
contacts the touch-side plastic film 22, the touch panel 20 detects the
contact. Then, Aften that, asbsldwmenn, Figsn64 ahd 6otle aflhesize dayerh80tisuch
panel 20 and the display panel 10 are directly bonded 16 3 January 2007

t oget her foirmbd bhehadligslay pane) &0, a3l ihe WhbkeRBesS6F thadbuthpahelethananel 20
IS supported by the display panel 10, even when a finger or a pen contacts

the touq;hep@igﬁi_ayzganap1ld!ﬁteobaﬁm %ﬂgﬁ%&% 's‘-ivgqaféxaségmi Betwierd. OUCH

panel 20, and inage quality 1s Inprove ove, according to this
enbodi ne - Si | t.he . touc anel, . 2 n | spl ay
panel loqtahreél? (ﬂ} %gc%$§h%ﬁd§dﬁ %Ct% %’3; &8 toﬁﬁlﬁé)ﬁn\?g a?e?‘tt%%lel%ng%é&\?ggiﬁ, a void
bet ween the anej and th I spl a nel, 10 is om tted, and a

t hi cknes ?ag]ef gﬁ@ﬁﬁg ?E?fﬁy%grﬁ“}‘féé'ﬁﬁﬁﬁgorlé(ﬁléggﬁ nioae $1ég|0£,tileg=p]-}€1é t he

di spl ay pane] 10 has a structure wherein the whole faces of the driving
subst r at @anel gfd Srbseguently as shopmin Fig. 6Be the touch panel 20 and the

- display panel 10. are bonded by pressure force generated by rotational
movement of the rollér 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
tﬁ light emitting mainly at the interfacc_a 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




bonded together with the adhesive |layer 60 in between, strength of the

di splay panel 10 is raised. Thereforel6 this display unit is very suitable
as a display unit for nobile devices wherein a touch screeiangare2®ént i al
and which require high strength. Further, 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 w e_transparent |.ecty.0d 2A are lLa ed sg that e
tr anspar SAHBREEHPOIREAIGive fvBS Airtbasecat wRlabP Rl RERR 20 E
t hi ckness and Lght of the display unit can he further reduced, Further,
even if ?%%PQ%éﬁhg&;}ﬁé{mIﬂéyipﬁD@géH, §VeR FeheDoa HEger B @nPeR GPRtastsithe,  since
the touch panel 20 is supported by the display panel 10, when distortion
or bendi ¥ychspapal d0a medlistortive ardvedivizde gehemsated inithetench panel B8, | i ke due”

to contact with a finger or a pen, such distortion or bending 17 3 January

2007 caan®émagsigualibeis miprosedver ed by the di splay panel 10. In addition,
particularly, since when the touch panel 20 and the display panel 10 are

bonded toget heAs whbve, (deBordihe $ (Rid E¥iBbdiPent) sRREeWBBWwholeMRcsbt ffe 80 is
applied onto one side of the touch panel 20 and pressure force is applied

S A A i Bty Sapd "o BN hoar ik P
20, COnSEBERI bt A BN £ i BB e SR S,
and ! he dlgp‘algg 'ﬁéfl?éli &B igagm%%e&’nglrlgvg diihickness 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.
Fuither, the touch panel 20 is a flexible touch panel héving the
‘structure, wherein the lower plastic film 21 formed with the transparent
electrode 21A and the touch-side plastic film 22 formed with the transparent
electrode 22A are layered so that the transparent electrodes 21A and 22A are
' placed oppdsite. 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 bj the display panel
10, ﬁvhen 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




[ Modification] Figs. 7A and 7B show nodi fication of the nethod of
manufacturing the display unit accorting to the first enbodinent. In this
nodi fication, the touch panel 20 is previously incurved by3 ketay2§7t he
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 5 in the first enbodi nent, the display panel 10 is forned.
Subseque sh in Fig.;.A, the touch | 20 is previously

i ncur ved%%lﬁﬁehrgggﬁgbe%?ew% de%%‘? E{SP p?%&éﬁgfe U, by setting the | ower
plastic film 2] bonded to f{.he hesi ve | .ayer. 30 to outside an using a
roll (not showin‘? t1pPe PRriigul iSinges whegnbhe fopch panel g%@"g‘d%"si ve

| ayer 30 is forned on the display panel 10, one end 20A of the touch panel
20" whi chdisplay penelul( gre banded teathex withsthepadlydsive layey 3ciaubefiveehe di spl ay
panel 10, and the roller 80 is applied to the one end 20A Then,.the roller
80 i s apphe edlerd( iseapplindeintsicie gill@sf tlee fouch pRhed20ts1a] prasstrefored 20.
------------ 18 3 January 2007 Subsequently, as shown in Fig. 7C, the

touch pagfehppedBf rbfitingasidl Ryviangle A’ RRRASHCH §ERIN20 4hd eSS ng
the touch panel 20 by the roller 80 fromthe touch-side plastic film 22

si de by | 0 . -1 hi | S:applied in
t he di reg%%?)gi)dr?p g?&%l_ceinm onﬂggbﬁgﬁg %@kﬂéﬂttaé%éﬂé%gﬁ%?rgg%@gj ﬁ{%&%l?ﬁoat .
Theref org, ek 3 Pg obgggﬁ‘%lgﬁfc{@%;gwgft L 3k onkie AR e GeviBegener at ed

in the touch-
. 10R, 10G, and 10B due to oxygen or moisture of air bubbles can be prevented,

and the image quality can be improved.
' [Modiﬁcationj

Figs. 7TA 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 paI}el 20 is previously incurved in the shape of,
~ fqr 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.
| Neizt, as shown in Fig. 7B, the adhesive layer 30 is formed on the
- display panel 10, one end 20A of the touch panel 20 w}hich is previously
- incurved in the shape of U is placed on the-display panel 10, and the roller 80
- .18 appliéd to the_ one end 20A. Then, the roller 80 is applied to the

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




above, the display unit shown in Figs. 1 to 3 is conpleted. As above, in
this nodification, since the touch pah&l 20 is previously incurved by
setting the lower plastic film 21 bonded to the adhesive | ayEmu8020070
outside, and the touch panel 20 and the display panel 10 are bonded by
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 pl ic film22 of the.,taych n 0 flat. Therefo in
bondi ng and ogs 3?‘?‘6‘?@&0@1#&‘98’& F%%’& ’g(gngi‘ﬁé;op aﬁédmr‘iﬁbﬁe
touch-side plastic film 22, and inmage quality is inproved. [Second

embodi nerﬁ]tlipqﬁy@angl dHxwe @I@edsts)gg@@rihigaresgmm‘ehw@@f pangli Zhbxghani t

according to a second enbodi nent of the invention. This display unit is
i dent i cafrollent RO fréme thestwiual-side platdicfilh 2 sidet byeréllingt aradriooding the except
that the display panel 10 is not provided with the sealing panel 50 and

t he adhesoller 8@y eln ffis wdiifores i applid ROt diRBétyort bEtetisiot fiompROEhe 40.
Therefore, the sane conponents are applied with the same synbols, and

their deggidiedidecyRlainaiiRS2 HA, O'Ti'ﬂe&'gﬂge The ﬁdﬂﬁ%g@f@?})gﬂiﬁtﬁl,bﬁ@ded on

the whole face on the side wnere the ’Ja_nuary gani c | 1 ght
eI PR b T R U, Sl e BI a p 88, Ly
O o e e e e e Y50 O bR 1 o5 1 e
: 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 bondiﬁg and
operation, 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 seci_;ional structure of a display unit according to
a second embodiment of the infrention. 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




omtted, ‘thickness and wei ght of the display unit can be further reduced.

~Additionally, si
are surely seal
t he touch panel

nce the organic lightl®emtting devices IOR, 10G and | OB
ed by the protective film 11A, the adhesi ve3 lagyasy 283, and
20, deterioration due to intrusion of noisture or oxygen

can be

prevented. A nethod of manufacturing the display unit

in this

enbodi nent

is simlar to that

in the first enbodi ment except that the

nel

m ng the

touch pa

adhesi ve lar to

20.a t.he_displa . 10 onded .t pget hey by f

Oigerf 1R smtibfing RPeY B0 d o it S8 SR E6€ afdRe b @es B
that in theéji rsa enbodi ment.  As_above, in_this enbodi nent, since the
seal i ng BEAdPImEd| withothe sdhesivey layerd39 e betimesw | Thatlighh emiHigevi ces
| OR, 10G_ and 10B are sealed by the touch panel 20, thickness and wei ght
of the dispicas 10K, t103nané 108 eraaeatedbycihe tadutht pamell 20., Fhexeforehe
organic light emtting devices IOR, 105G and |IOB are surely sealed by the
prot ect i simckithe deblingt peneldbe (rafer [taykip. 130and tHe tdihebbrCliyRA 6l afd,
deterioration due to intrusion of noisture or oxygen can be prevented.

Wii | e t hemiitu@NthieRnOas aR@ SPeidhit O da%ddfggialy ﬁﬁiﬁ%@g% fthdierediidagdi ments,

the inventionis not imted Tto the foregoirng e I ments, and various
nodi ficakj ?[QPS . iy s hi gkn , January
2007 de%gesﬁl%?ol on hgﬁ?gggg Ogggﬁlg_g%éﬁsqg %’lg%tﬁm?)‘%‘%l? %%%%ﬁf %‘?‘ﬁr gé;a)elc | 9/128 | ayers

O oftett et A Htta ditsTolah e 80PS5 TR ouc?nd Ot her

are not
e protective
panel 20, deterioration due to intrusion of moisture or oxXygen can be

nat eri al sg%rieigri éeeaqeé ?)ytt
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, éince 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.
Whi_le the invention has been descﬁbed lwith reference to the

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

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




t hi ckness, deposition nethods, and deposition conditions can be applied.
For exanple, in the foregoing first emgbodi nent, the touch panel 20 is
attached to the touch panel holding plate 70. However, it i%Japews?lie that,
as shown in Figs. 9A and 9B, instead of the touch panel holding plate 70,
the touch panel 20 is attached to a nmesh 92 which is stretched between
frames 91, and pressed by the roller 80 through the nesh 92. This nethod
is preferabl e.since ap ang of bend of_ the touch panel 20 is small so
that a lo ?Pos’ﬁ%‘mc H@%PBE%@%%PO%@OBMHOMH respaptivR layerp arpaofor egoi ng
second enbodi nent, the case using the touch panel 20 having the structure
wher ei n ti@ited\te thesedescribediimthe foragoinhembodizhentsdanglosler matérials 22 ar e

| ayered has been described. However, in the case where the sealing panel
50 i s onithigthess, depogitior hethody amid damsitidoentditiane kat $iengppliedl ass
substrate instead of the |lower plastic film21 can be wused in order to

i nprove st FGHQMr@ﬁtaiﬂiﬂe,CiinSﬁHe%régﬂiﬁ% £ éMBbdinhd1R, ERE EARMSaB0fi5cat i on

can be applied not only to the first enbodi ment, but also to the second

enbodi Menistadedits tﬁg 'ﬁ;&ﬂ%h O§é&§eﬁﬁﬂh§igé@g?§ .Lzﬁo%eq&f St 1 'cg;gﬂﬂe ahg Lighter

di splay unit. Furt exanpl e touch pane “various driving
et ot SRR HGRT oAU S A L6 Mok SR o R P o
Gevi cos’ 10IEh EOREL HLip 20BChehaT o MasboAnauMh woFroichsd Rtheen fEpaat 21 3
January %g? chnd 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
ﬁfst 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, cépacitance 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




in the foregoing enbodi nents in such a way that the second el ectrode 14,
the organic layer 13, and the first Blectrode 12 are | ayered on the
driving substrate 11 in this order fromthe driving subst ritaeuar200dnd
lights can be extracted fromthe driving substrate 11 side. In this case,
the touch panel 20 is placed on the driving substrate 11 on the side
opposite to the organic Ilight emtting devices 10R, 10G and 10B. Further,

for exanpl ion the for ing enbodi pents, .{he .case usi t i{st
bF ectr oadn Fbe Mg GBS Himey Gan sl ey shef HES et i e tradidish®has been
described. However, it is _passible that anode and cathode are _reversed in
such a w@ygamst layes 13 apdethe firstieladirede d2: aredageradd onhthe debng

el ectrode 14 is an anode. Further, it is possible, along with using the
first elssebstrate 11dnathis ordethtwe dhel drivingenbstiradk ddi, madelightsasmabe anode,
the second electrode 14, the organic layer 13, and the first el ectrode 12
are | ayeeetraoted from dhé \dmgn%lshbfsmt@ 11kidé) tin thigrcdeé, fheotpulchepadiel Vi ng
substrate 11 side, and the lights. are extracted fromthe driving

subst rat 9054 Fhelfl offWhb/WRivinig uHerdi 1006 Hle RO TR o R oBidtiEL UT €S Of

the organic light emtting devices have been speci al 'y descri bed.
However, 1: e I provi ded, and other |ayer can be
further Egi&%/fe@ﬂég}e@fc%(gﬁ% g,ﬁgr ?’ﬁlasld[])%ssi ble that the first electrode 12

has a two-1ay skrucure erein. a transparent conductjve filmis |ayered
“on the top:of B HeF clol | SRRmBY 1 She HOREORE PEIMOGOPPE CAFGWSING | | m or
A. In ta_Les case, an_end face of _the reflection filmon the light emtting
| ayer si gelzode 1gnap an anede and the speandrelectrodnd 4 ae atqedhedmr ent
conductive filmconposes a part of the resonation part.

-~ 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 sﬁch 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.




22 3 January 2007 Further, in the foregoing enbodi nents, the case wherein
the second electrode 14 is conpriseddf the sem -transparent refl ection

| ayer has been described. However, it is possible that the kewan07

el ectrode 14 has a structure wherein the sem -transparent reflection |ayer
and a transparent electrode are |layered fromthe first electrode 12 side.

A function of this transparent electrode is to |lower electric resistance

of the sem -transparent . reflection |ayer. Thj.s transparent,electrpde is
made of a condREFHFS e faraEong AREORmARtF] Hetase VAR ABREFH ¢ he

| ights genperated in the light emtting layer. As _a material to, make the
t r anspar electrodect4 ieomprised of thp|semirtrenspargnt spflecien taeradiad beed ndi um
zinc (Zn), and oxygen is preferable, since good conductivity can be

obt ai neddbserilsidng Hoeseenuiteis abssibiy dhat ftheepewndi elecidendié has room
tenperature. A thickness of the transparent electrode can be, for exanple,

30 nm t ostku@fifer wherdidrtheesemi-tranl3par&itetdidetiog TAgE ARAL & trdfpataste Wherein
the organic light emtting devices 10R, 10G and 10B are forned on the

driving a%@%gétﬁe l]ajyegﬂi REEHeRFL Prd otﬂeg\dgzvfgfde.t M fuh QIS oEQRLan be

applied to a display erei-n other display I'ces, such as an inorganic
 (Frel o PRERESE e 5% Ryl B el A By SRR Baldet o oo
LY. e R0 O S rp 208 TR L, Bl et on
. Lgﬁde\(ljmOrhgtgx'?gleﬁaﬁiilgtahseuf}ﬁgﬂag% -t?ggs?lhcgggy éohi?hedliiglgésagen%?ggd i%rt%edliigr}%:(:t 'y
- 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
. e%en 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 bé applied to é 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 maﬁufactux-‘ing the display unit of the inv.ention, since the
- wimle faces of the touch panel and the display pa_nel 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 dis_plajr unit can




together with the adhesive |layer in between, a void between the touch panel
and the display panel can be onitted Zhd a thi ckness of the display unit
can 23 3 January 2007 be reduced. According to the display3miayd070ne
aspect of the invention or the nethod of manufacturing the display unit of
one aspect of the invention, since the display panel has the sealing
substrate which is placed opposite to the display device side of the
SUbStratﬁgr&ﬂg he whol e faces of the substrate and the sealing substrate
0

are bonde g(:e(%dher wi th the adhesive layer in between, strength of the

di splay panel |s inpproved Therefore, this displa unjt. is extrenely
suitable as a %?‘?5 Uhg}tle f‘ﬁ?Plﬁ‘Eb‘i"PIé @&ﬂ%éﬁp%@%&hﬁ mvepgarerstheen i s
essential and which require high strength. According to the display unit of
anot her mgplaed obmamefachudngithe displame uniteofiode sfspeah of 4beunivegtiohe di spl ay

unit of another aspect of the invention, since the touch panel has a

- struct ursinetéhe display pahekhis the kealingenbsitnate whivtcis placéd appesitety
el ectrodes are fornmed are | ayered so that these transparent el ectrodes are

pl aced ofipadispRiyt devéacsideidiehe sulbs&aBeSindilik wiBlOfice®bf the sdbstph@y unit is
further reduced. In addition, even if the touch panel is such a touch

panel Mt kAW sehihg! dibstlde AGELBAN Egdtfic WARDIHE hdesitd Fallr Sl Y

panel . Thus, when stortion or ben S generat et | fc film
due 10, SRAEh, kbl Jf 0Bl uB s MR L. e KBTSy
Qf St ,i_l lmﬁp% %%reﬁﬁ%cstui‘cc)&iblghaes ian¥11%r£) aiu? rgmit 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 'méthqd 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, t_hicknes_é and weight of the display unit can be further reduced.




or the method of manufacturing the display unit of still another aspect of
the invention, since the touch panel 24s provided on the side where the

di spl ay devices of the substrate are forned, and the displaaneex?®Es are
seal ed by the touch panel, thickness and wei ght of the display unit can be
further reduced. - - ---------------- -- 24 3 January 2007 In addition,

since the display devices are surely seal ed by the adhesive |layer and the
touch pangl terioration.can bg prevented. According to the nmethod of
manuf act%%@‘%? é"ﬁ‘r"%cﬁltb? q}ﬁ?a]@y viges|are Sé‘ﬁ%b’tﬁaf%ghégheéﬂhﬁﬁ@ﬂ%@‘ntion,
si nce V\/nenrvighe touch panel and the di S%I ay panel are bonded together with
t he adhesRethetnachinpned: deferioratien candeaireverted: ouch panel is applied to
the roller, and pressure force is applied by rotational novenent of the

roller, the touddeondingl toatie nhethdi sifl mynpéavthringnthdodispiayd adit of etitler
w thout m xing air bubbles into the adhesive |ayer. Therefore,

det er i or airiothehspdee oflithe iayersteon, Gicd W ehGh@4USR fiinelBhd ttheglifhlayai I
bubbl es can be prevented, and inage quality can be’i nproved. According to

t he met he@nal arEpUl @ 4, .eﬂtg(f]ll WREARSR dhes !lﬁyg‘ 11?5&1!&4!%%1??%% &l @gpgct of

the invention, since when e touch panel 1's”presse rol'l'er, the

touch pa | Vi 0 . i;nguryed setting the face bonded,t t he
adhesi velﬂ a@ﬂeﬁ)aﬁ%ﬁoﬁt s'éi)h}e&?daﬁ% erb%fffchalb‘%\ﬁg‘lesflérep&'ég’gelﬁ prﬁg RIS
fromthe other face, i.e. the side to which contact by a finger_or a pen is
made, f bpiakional mosenent fot thgaro F,éil@ifeﬁclamap@hépéﬁh@@lﬁmﬁ namel £ake to

which coptact by a finger or a pen is nmade flat. Therefore, in bonding, no
distorti gﬁ%nde 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 manufacturing the display unit of still
another aspect of the invention, sin¢e 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 lmake the face to which contact

- by a finger or a pen is made ﬁiat. 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.




bending is generated in the face to which contact by a finger or a pen is
made, and image quality is inproved. Cbviously many nodifications and
variations of the present invention are possible in the |ijnuay2(0de above
teachings. It is therefore to be wunderstood that within the scope of the
appended clains the invention nay be practiced otherw se than as
specifically described. 3 January 2007 25 CLAIMS: 1. A display unit
conprising: a display panel including a substrate wherein display devices
are formed; and a touch panel which 2% directly bonded to a whol e surface
of the display panel with an adhesive [ayer in between, and detects
contact(ﬁggﬂgg.finger or a pen, wherein the touch panel has a structure
wherein astic films in which respective transparent el ectrodes are
formed are |l ayered so that the transparent el ectrodes are pl aced opposite

to eachjot hep. dipldy dhiRlodypiaging: according to claim 1, wherein the display
panel has a seaPi ng substrate which is placed to face the display devices

O 2 bl R S VSR B
di splay unit according to claim2, wherein the touch panel is provided on
the seaformgeduiigd rate on the side opposite to the substrate. 4. A display
unit according to any one of the preceding clains,
a touch panel which is directly bonded to a whole surface of the display
panel with an adhesive layer in between, and detects contact with a finger or a
pen, 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 place:;d opposite to each other.
2. A display unit according to claim 1, wherein the display panel has a
sealing substrate which is Qlaced to face the display devices on the
substrate, and the whole surfaces of the substrate and the sealing substrate
are bonded together with an adhesive layer in between.
3. A display unit accordiﬁg to claim 2, wherein the touch panel is
‘provided on the sealing substrate on the side opposite to the substrate.
4. A display unit according to any one of the preceding claims,
wherein the display device has an organic layer including a light emitting
- layer between a first electrode and a second electrode, and is an organic light

- emitting device which extracts the lights generated in the light emitting layer

from the second electrode side.




wherein the display device has an organic layer including a light emtting
layer between a first electrode and a second el ectrode, and is an organic
light enitting device which extracts the |ights generated 3 houdne2(0i7ght
emtting layer fromthe second el ectrode side. 3 January 2007 26 5. A

met hod of manufacturing a display unit , including the steps of: formng a
di spl ay panel including a substrate wherein display devices are forned;
and directly bonding the whole surfaﬁzg of a touch panel which detects
contact with a finger or a pen and t di spl ay panel together with an
adhesive |l ayer in between wherein the touch panel has a structure in which

two plagtic f e |nr ctive tra arent el ectirodes are forped are
| ayer eaSso-t Adiethid, pEphAaRATE G RNV AT, Rdfifeddel shes REe
other. 6. A nethod of manufacturing a display unit according to claimb5,

wher ei nformsealai dipdap panel dnchidihgce dubstriate eviidreinidippbyy devicessaren t he
substrate, and the whole surfaces of the substrate and the sealing

or ocose 1orPg; ARG testS ERREInd bR PROBE SGFlatEs B & A PREE M H,

display unit according to claim®6, wherein the touch panel is provided on
-t he' sealletests wontacit Wlﬂ'n at finger de opeosané the display phnel dogether withret hod
of manufacturing a display unit according to any one of clains 5 to 7,

wher ei n,as, §iith IBYRY ifleNEGFee®WRERH the! Ith PThEl 'HE JeUtE&ueb g
which two plastic fiims wherein respective transparent electrodes are formed
- are layered so that the transparent electrodes are placed opposite to each
other. |
6. Almethod of manufacturi;lg a display unit according to claim 5, wherein
‘a sealing subsfrate is placed to face the display devices on the substrate,
and the whole surfaces of the %substrate and the sealing substrate are bonded
together with an adhesive layer in between in the process of forming the display
panel.
7. A method of manufacturiflg a display unit according to claim 6, wherein
the touch panel is provided on the sealing substrate on the side opposite to the
substrate.
8. A method of manufacturing a display unit according to any one of claims
- 5to.7, wherein as the display device, an organic light emitting device which
has an organic layer including a light emitting layer, and which, extracts the

lights generated in the light emitting layer from a second electrode side is




has an organic layer including a light emtting layer, and which, extracts
the lights generated in the light emtting layer froma second el ectrode
side iS - ----mmmmmme - 3 January 2007 27 forned bet weklneary 2403t

el ectrode and the second el ectrode. 9. A nethod of manufacturing a display
unit according to any one of clains 5 to 8, 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 novenent of
the roller. 10. A nmethod of nanufactu¥7ng a display unit claim9, wherein
in pressing the touch panel by the roller, the touch panel is previously

| D veg il BEALEAR, Brlafe-RRRdSs i Mg Yo o1t oL 0o *nd e
9 A method of manufacturing a display unit according to any one of claims
5 to 8, 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.
10. A method of manufacturing a display unit claim 9, 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, and the touch panel is pressed

by the roller from the other face'.side.




