DI SPLAY UNI T AND METHOD OF MANUFACTURI NG THE SAME BACKGROUND -CF THE

| NVENTION 1, Field of the Invention The present invention relates to a
display unit in which a drive panel including a light-emtting device and
a sealing panel face each other wth a mddle |ayer in between, and a

met hod of manufacturing the display wunit, and nore specifically to a
display unit suitable for an organic light- emtting display using a top
em ssion organic light-emtting device, and a nethod of manufacturing the
display unit. 2. Description of the Related Art In recent years, organic
light-emtting displays using an orgahic light-enmtting device as an
alternative to liquid crystal displays have becone a focus of attention.
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wi de view ng angle, |ow power consunption and adequate response to

hi gh-definition high-speed video signals. Therefore, the organic
light-em{ting displ have been developed for practical use, In the
organic Ib@gﬁﬁqmaﬁ?ﬁ}%iwgégnpl e, a drive device such as a TFT
(thin filmtransistor) is forned on a substrate, and an organic
light-emtting device is fornmed on the drive device with a nlanarization

| aver in between. The planarization |layer is generally -2-
1. Field of the Invention

The Ijresent invention relates to a display unit in which a drive
- panel including a light-emitting device and a sealing panel face each other
* with a middle layer in between, and a method of manufacturing the display
uxiit, and more specifically o a rdisj:lay unit snitable for aﬁ organic light-
emitting display using a top emission organic light-emitting device, and a
method of manufacturing the display unit.
2. Description of the Related Art
- In recent years, organic light-emitting displays using an organic
light-emitting device as an alternative to liquid crystal displays have
y = - become a focus of attention. The organic light-eﬁitting.displays are of a
gelf-luminous type, so it is considered that the organic light-emitting
displays have advantages of a wide viewing angle, low power consumption
| and adequate response to- ﬁ-gh—deﬁMﬁon high-speed wvideo signals.
- Therefore, the organic light-emitting displays have been developed for
practical use,
In the- organic light-emitting display, for example, a drive device
such a5 a TFT (thin film transistor) is formed on a substrate, and an
. organic light-emitting device i8 formmed on the drive device with a

planarization laver in between. The planarization layer is generally



formed only in a display area (refer to Japanese Patent Application
Publ i cati on No. 2001-102168, for exanple). On the other hand, there is

such a structure that the planarization |ayer is extended beyond the

di splay area to an area under a seal for adhering a protective casing to a
peri pheral portion of the back of the substrate, and the planarization

|l ayer 1is used as a buffer |ayer to absorb stress generated during curing
of the seal (refer to Japanese Patent Application Publication No.

2001- 102166, for exanple). Moreover,-Zas the material of the planarization
| ayer, for exanple, a filmcapable of resisting a tenperature for
vaporizing noisture such as_ SOG (spin on glass) is proposed in order to
prevent tiemad oplpfinng sbisplay aremo (refer omdmnasgrﬁawtmwc%w ce
(refer to Japanese Patent Application Publication No. 2001-102165, for
exanpl e) . Pablicitéon No. 2001202168 dor lexiaraplenatQm ithe éther ddindy there is
epoxy-contai ning al kali-soluble resin and a 1,2- qui nonedi azi do conpound is
used so thath a shretole thhe e phendritainanaper ibosredded t Beyurgh thesol ution
(refer to Japanese Patent Application Publication No. 2002-182380, for
exanpl e) . dikpldyesit to/8Adreadindér R 'sHANEA A in e W bidtBeivk eRAiRy t 4 h high

intensity and high aperture, a |

splay with a top emssion and all-solid-
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} seal (refer to Japanese Patent Application Publication No. 2001-1021686, for
‘example).
Moreover, as the material of the planarization layer, for example, a
ﬁ]ﬁ capable of resisting a temperature for vaporizing moisture such as
SOG (spin on glass) is proposed in order to prevent the entry of moisture
into the organic light-emitting device (refer to Japanese Patent Application
- Publication No. 2001-102165, for example). Further, it is reported that a
material including an epoxy-containing alkali-soluble resin and a 1,2-
quinenediazido compound is used so that a through hole or the like can be
formed with high resolution (refer to Japanese Patent Application
Publication No. 2002-182380, for exémple).
In recent years, as an organic light-emitting display with high
intensity and high aperture, a display with a top emission and all-solid-
state gealing structure in which the whole surfaces of a drive panel and a
sealing panel are bonded together with an adhesive layer in between, and
light generated in the organic light-ernitting device is extracted from the
- sealing panel has been proposed. For example, the drive panel includes a

plurality of organic light-emitting devices on a drive substrate with a drive



plurality of organic light-emtting devices on a drive substrate with a
drive 3- device layer such as a TFT ang_a coating |layer as a planarization
| ayer laid over the drive device layer in between. However, in such a
structure, the coating layer is fornmed all over a surface of the drive
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coating |layer is exposed froman end portlon of the adhesiv ayer.

Ther ef ofifs dB¥E Eeditle Mgglsh%@tvp@éﬁ'enter via the coating |l ayer as a path,

thereby resulting 1 n degradation of the organic light-emtting devices,
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| ayer and Jhavi ni gher el i abi l.it and a .nmet hod of .nmanufacturing the
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I's provided a Lspl ay.uni,t coapri Sing; drive panel .i ncl udi ng plurality
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and a coatinﬁ‘layer being |aid over the drive device |Jayer. in between; a
seal i nglayghell berefiong; ayteanakbmaisgiresmpytenice viathe coating tayerds ¥ @apanel on
a side where the light-emtting devices are disposed; and a middle |ayer

- bei ng dilspebyaeteltingein dograttation pfitke oaganic hghtealitting damidesso as to be

| aid over the plurality of light-emtting devices, and being |laid over a
surface and an end surface of the coating layer. According to a second
aspect of the present invention, there is provided a nethod of

“manuf acSUMPBIAR YOOSOTHE INWENTIMR | si ng the steps

Embodiments of the invention seek to provide a display unit capable of
preventing the entry of moisture via a coating layer and having ‘higher
reliability, and a method of manufacturing the display unit.

‘According to a first aspect of the present invention, there is provided a
display unit comprising: a drive panel including a plurality of light-emitting
devices on a drive substrate with a drive device layer and a coating layer being
laid over the drive device layer.in between; a sealing panel including a sealing
substrate, and facing the drive panel on a side where the light-emitting devices
are disposed; and a middle layer being disposed between the drive panel and
the sealing panel so as to be laid over the plurality of light-emitting devices,
and being laid overa surface and an end surface of the coating layer.

According to a second aspect of the present invention, there is

provided a method of manufacturing a display unit comprising the steps

- of:.forming a plurality of light-emitting



of. formng a plurality of light-emtting -4- devices on a drive substrate
with a drive device |ayer and a coating_layer being laid over the drive
device layer in between to forma drive panel; formng a mnmddle |ayer
being laid over the plurality of light-emtting devices and a surface and
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I ncl uding a sealing substrate on a side of the~“drive pane the%ight-
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| ayer 1 n between. In Ispfay unit according to I'meht's 0

I nventi ) e | r.i.s. Lal ., Ot | sur f u | so the
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I's not exposed t,0 outside. from,between the driv anel and the sealing
panel , SheRcngnd Atk pd SuEfice: of the caating laver anckalsposne A wialing Ranel
light-em tting device portion via the, coating |ayer. In the nethod, of
manuf ackﬂfapﬂﬁl% %ﬁ%%ﬂ%g %}iﬂsfraé‘écfm(ﬁ sifle of &%éﬁﬁvﬁeﬁﬂ@e whete the dighton, a
plurality of light-emtting devices are formed on the drive substrate with
the dri¢@idg devicgy ere dirpaskd somas infpoedierdrbes panel with theamiddle layere
device layer so as to formthe drive panel. Then, the mddle [|ayer being

| ai d ovierbetiveegm.ural ity of light-enitting devices and the surface and the
end surface of the coating layer is formed. Next, the sealing panel
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panel wniddlehRiyer is laid over not only the surface but also the end surface of the
coating layer, so the end surface of the coating layer is not exposed to outside
from between the drive panel and the sealing panel, thereby external moisture
can be prevented from entering a light-emitting device portion via the coating
layer.

In the method of manufacturing a display unit according to
embodiments of the invention, a plurality of light-emitting devices are formed
on the drive substrate with the drive device layer and the coating layer being
laid over the drive device layer so as to form the drive panel. Then, the middle
layer being laid over the plurality of light-emitting devices and the surface and
the end surface of the coating layer is formed. Next, the sealing panel
including the sealing substrate is disposed on a side of the drive panel where

- the light-emitting devices are disposed so as to face the drive panel with the
middle layer in between.

Other and further embodiments, features and advantages of the

invention will appear more fully from the following description.



m ddl e | ayer in between. Qher and further enbodi nents, features and

advant ages of the invention will appear nore fully fromthe foll ow ng
description. -5- BRI EF DESCRI PTION OF THE DRAW NGS FI Gs. 1A and 1B are
sectional views of a display unit according to an enbodi nment of the
invention; FIG 2 is a plan view show ng a positional relationship of a
drive panel, a sealing panel, a mddle |ayer and a coating |ayer shown in
FIGs. 1A and 1B; FIGs. 3A and 3B are sectional views for describing a step
of a nmethod of manufacturing the display unit shown in FIGS. 1A and 113;
FIGS. 4A and 4B are illustrations for gescribing a step followng the step
of FIG. 3A and 3B; FIGs. 5A and 5B are illustrations for describing a step
following the step of FIGs. 4A and 4B; FIGS. 6A and 6B are illustrations

- for describing a step followng the step of- FIGS. 5A and 5B; FIGs. 7A and
7B are illustrations for describing a step following the step of FIGs. 6A

and 6B; FBRIEBDESCRIBTAON OH VHE BDRAWINGE descri bing anot her net hod of
manufacturing the display unit shown in FIGs. 1A and 1B; FIGS. 9A and 9B
are illustrati opgGkon AdgSE TH LY sBetidifdl ¥i8ws B 4'didd1Sy unit aceording to

an embodiment of the invention; -

FIG. 2 is a plan view showing a positional relationship of a drive
panel, & sealing panel, a middle layer and a coating layer shown in FIGs.
1A and 1B;

FICs, 3A and 8B are sectional views for describing a step of a
method of manufacturing the display unit shown in FIGs. 1A and 1B;

F1Gs, 4A and 4B are illustrations for describing‘a step following the
gtep of FIGs. 3A and 8B;

FIGs. 5A and 5B are illustrations for describing a step following the
step of F1Gs. 4A and 4B;

F1Gg, 6A and 6B are illustrations for describing a step following the

step of FIGs. 5A and 5B; ‘

FIGs. TA and 7B are illustrations for describing a step following the
sfep of FI(is. 6A and 6B; |

FIGs. 8A and 8B are illustrations for describing another method of
manufacturing the display unit shown in FIGs. 1A and 1B;

FIGs. 9A and 9B are illustrations for describing a step following the
step of FIGs. 8A and 8B;

FIGs. 10A and 10B are sectional views of a modification of the

display unit shown, in FIGs, 1A and 1B;



step of FIGs. 8A and 8B; FIGs. 10A and 10B are sectional views of a
nodi fi cation of the display unit shown in FIGS. 1A and 1B; -6- FIG 11 is
a sectional view of a nodification of the display unit shown in FIGs. 1A
and 1B; and FIG 12 is a plan view showing a positional relationship of a
drive panel, a sealing panel, a mddle |ayer and a coating |ayer shown in
FIG 11. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred
enbodi nents of the invention will be described in nore detail bel ow
referring to the acconpanyi ng drawi ngs. FIGs. 1A and 1B show secti onal
views of a display unit according to -gn enbodi nent of the invention. The
display unit is used as an ultra-thin organic light-emtting display, for
exanple, and in the display unit, a drive panel 10 and a sealing panel 20

face each ot her FI@ndlaisradséetionay erie®0of a8 modifedimd bEthealispley unitve panel
10 and the sealing panel 20. In the drive panel 10, as shown in FIG 1A

an organi ghbwilih T84 1AEn49B: @@dlOR emtting red [ight, an organic
light-emtting device 10G emitting green |ight and an organic

light-enmitting gl i8 Sit&%gpgﬁlgié%g}émgpfga hiﬁﬂ%‘iﬁﬁﬁﬂm}éﬁ@ﬂﬂﬁ? e GrflRy in a

matrix on a drive su ninsulating material such as
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drive substrate 11, as shown in FIG 1B,'a peripheral circuit
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the invention will bé deécribed in. more
detail below referring to the accompanying drawings. .

FIGs. 1A and 1B show sectional views of a display unit according to
an erabodiment of ﬁhe invention. The display unit is used ag an ultra-thin
organic light-emitting display, for example, and in the display unit, a drive
panel 10 and a eealing panel 20 face each other, and & middle layer 80 is
disposed between the drive panel 10 and the sealing panel 20. In the drive
panel 10, as shown in FIG. 1A, an organic light-emitting device 10R
emitting red light, an organic light-emitting device 10G emitting green
light and an organic light-emitting device 10B emitting blue light are
arranged in order in a matrix on a drive substrate 11 made of an insulating
material such as glass with a drive devipe layer 40 and a coating layer 50
laid over the drive device layer 40 in between. Moreover, in a peripheral
portion of the drive substrate 11, as shown in FIG. 1B, a peripheral circuit
poi-tion 60 and auxiliary electrode 70 are disposed.

The organic light-emitting devices 10R, 10G and 10B each include a
first electrode 12 as an anode, an insulating layer 13, an organic layer 14

includine a licht-emitting laver, and a second electrode 15 as a cathode



portion 60 and auxiliary electrode 70 are di sposed. The organic
light-emtting devices 10R, 10G and 10B each include a first electrode 12
as an anode, an insulating layer 13, anorganic |layer 14 including a
light-emtting |ayer, and a second el ectrode 15 as a cathode -7- | am nated
in order fromthe drive substrate 11, for exanple. The second el ectrode 15
Is fornmed as a common el ectrode which is laid all over the organic
light-emtting devices bOR |10G and 1 0B, and the second electrode 15 is
electrically connected to a branch Iine 70A of the auxiliary electrode 70.
Mor eover, the second el ectrode 15 is egtended to a peripheral portion of
the drive substrate 11 so as to be electrically connected to the auxiliary
el ectrode 70. The first electrode 12 also functions as a reflective |ayer.
The fir st lamiegteddaeorferi fomptlee diiveflsubstredaplk, forexainple. dhhalskoondf
platinum (Pt), gold (Au), chromum (Cr), tungsten (W or the like. The

i nsul at i ngldepe@e 15 iBIfRWneasSad BSdiden eRetxvdenwhivh 4 1aid o8l eedr el 12 and
the second el ectrode 15, and by the insulating layer 13, a light-em tt| ng
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the drive substrate 11 so as to be electrically connected to the auxiliary

electrode 70,
The first electrode 12 also functions as a reflective layer. The first.

- electrode 12 is made of, for example, métal or an alloy of platinum (Pt),
gold (Au), chromium (Cr), tungsten (W) or the like,

. The insulating layer 13 provides insulation between the first
electrode 12 and the second electrode 15, and by the insulating layer 13, a
light-emitting area in each of the organic light-emitting devices 10R, 10G
and 10B is accurately formed in a desired shape. The insulating layer 13 is
made of, for example, an insulating material such as silicon dioxide (SiO2). |

The organic layer 14 has a different structure depending upon light
of a color emitted from the organic light-emitting device. The organie light-
emitting devices 10R and 10B each have a structure in which a hole
transport layer, a light-emitting layer and an electron fransport layer are
laminated in order from the first electrode 12, and the orgamic light-
emitting device 10G has a structure in which a hole transport layer and a

~ light-emitting layer are laminated in order from the first electrede 12, The
hole transport layer is provided to improve hole injection efficiency info the

licht-emitting laver. ‘The light-emitting layer emits light through



transport layer, a light-emtting |ayer and an el ectron transport |ayer are
| am nated in order fromthe first electrode 12, and the organic |ight-
emtting device | OG has a structure in which a hole transport |ayer and a
light-emtting layer are lam nated in order fromthe first el ectrode 12.
The hole transport layer is provided to inprove hole injection efficiency
into the light-emtting laver. The light-emtting |ayer emts |ight

t hrough -g- reconbining el ectrons and holes with the application of an
electric field. The electron transport |ayer is provided to inprove
electron injection efficiency into thefsight-enitting layer. In the
organic light-emtting device 10R, as the material of the hole transport

| ayer, for exanpl e, bis[.(N-naphthyl)-N-phenyl|benzidine ("-NPD), |s .used,
and as theTl g o?leé eng iaé'lrat H@#t?’%ﬁg&%ﬁﬁﬂ”ﬂéﬁm e | edectpicofield.

bi s(4-[ N-(4- et hoxyphenyl ) - N-phenyl am . nol styryl benzene- 1, 4 dicarbonitrile
(BSB) is udde elpchrantrawsporislayes isapeevidedofo dmpreve celectront injectpor t

| ayer, for exanple, a 8-quinolinol alum numconplex (Alga) is wused. In the
organi ¢ | i gfficiemiyt iitnghddighteenmiifingdayehe material of the hole ‘transport

| ayer, for exanple, "-NPD is used, and as the material of the

light-emtting |hythe otgani@lpittemiting ddiied 20R, aditRd efateyid)f xRe PRy !

(DPVBi) is used, and as the material of the electron transport |ayer, for
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) ie used, and ag the material of the light-emitting layer, for example, 2,5-
(" bis[4-IN-(4-methoxyphenyl)-N-phenylaminolstyrylbenzene-1,4-
dicarbonitrile (BSB) is used, and further, as the material of the eiectron
transport layer, for example, a 8-quinolinol aluminum complex (Algs) is
used.

In the organic light-emitting device 10B, as the material of the hole
transport layer, for example, ,-NPD is uged, and as the material of the
light-emitting layer, for example, 4,4-bis(2,2'-diphenylvinyl)biphenyl
(DPVBi) is used, and as the material of the electron transport layer, for

- example, Alqg is used.

Tin the organic light-emitting device 10G, as the material of the hole
transport layer, for example, ,,-NPD i3 used, and as the material of the
light-emitting layer, for example, Algs blended with 1% by volume of
Coumarin6 (C6) is used.

The second electrode 15 is made of a semi-transparent electrode,
and light generated in the light-emitting layer is extracted from the second
electrode 15. The second electrode 15 is made of, for example, metal or an

| alloy of silver (Ag), aluminum (Al), magnesium (Mg), caleium (Ca), sodium

(Na) or the like,



transport |ayer, for exanple, ,,-NPD is used, and as the material of the
light-emtting | ayer, for exanple, Al ga blended with 1% by vol une of
Coumarin6é (C6) is used. The second el ectrode 15 is nade of a

sem -transparent electrode, and light generated in the light-emtting

| ayer is extracted fromthe second electrode 15. The second el ectrode 15
I's made of, for exanple, netal or an alloy of silver (Ag), alum num (Al),
magnesi um (My), calcium (Ca), sodium (Na) or the like. -9- The sealing
panel 20 includes a sealing substrate 21, and the sealing substrate 21 is
di sposed on a side of the drive panel 109where the organic light-enitting

devices 10R, 10G and 10B are di sposed to seal the organic light-enmitting
r. wi,th the mddle |ayer 30, The sealing

devices IOR, 110G and 10?, tgg&gt@gf i |
substrate 21 is nige &Haln A0 inelndparamealing pubsiratre B, aeed the t he
organic light-emtting devices 10R, |10G and 10B such as glass. For

exanpl e, theealing prbsteates 21 de dispwsed gl edde of thodrivd penel 20 dvirereeheect i ve
l'i ght absorption film (both not shown) to extract light generated in the
organi ¢ | i gitgasi¢ lightenittingedevi@R, 1ARG] 06 dah OB 0B ére alisgodadee! S6H1SDES

|ight reflected by the organic light-emtting devices IOR, 10G and | OB and
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¢ light generated in the organic light-emitting devices 10R, 10G and 10B
) | such as glass. For example, the sealing substrate 21 includes a color filter
and a reflective light absorption film (both not shown) to extract light
generated in the organic light-emitting devices 10R, 10G and 10B and
absorb extraneous light reflected by the organic light-emitting devices 10R,
10G and 10B and wiring in between, thereby resulting in improved
contract.

The middle layer 30 is disposed between the drive panel 10 and the
sealing panel 20 so as to be laid over the organic light-emitting devices 10R,
10G and 10B as well as a surface 50A and an end surface 50B of the
coating layer 50. Thereby, in the display unit, the end surface 50B of the
coating layer 50 is not exposed to outside from between the drive panel 10
and the sealing panel 20, so external moisture can be prevented from
entering into the organic light-emitting devices 10R, 10G and 10B via the
coﬁﬁnglayerSO;

For example, the middle layer 30 preferably includes a protective
film 81 which is laid over the organic light-emitting devices 10R, 10G and
10B and the surface 50A and the end surface 50B of the coating layer 50,‘

and an adhesive layer 82 disposed between the protective film 31 and the



| OG and | OB as well as a surface 50A and an end surface 50B of the coating
| ayer 50. Thereby, in the display unit, the end surface 50B of the coating
| ayer 50 is not exposed to outside from between the drive panel 10 and the
seal i ng panel 20, so external noisture can be prevented from entering into
the organic light-emtting devices 10R, 110G and | OB via the coating |ayer
50. For exanple, the mddle |ayer 30 preferably includes a protective film
31 which is laid over the organic light-emtting devices IOR |10G and 10B
and the surface 50A and the end surfacg, 50B of the coating |ayer 50, and
an adhesi ve | ayer 32 di sposed between the protective film31 and the -10-
sealing substrate 21. The protective film 31 protects the organic |ight-
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of, for exanple, a transparent dielectric such™as silicon Oxide (SIQ2) or
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device for ]
. and the protective film 81 and the whole surface of the sealing panel 20
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together. . Moreover, in a peripheral portion of the drive substrate 11, the
- adhesive layer 32 is preferably formed on the drive subsérate 11 with the
protective film 31 in between, because the protective filmn 31 has better
adhesion fo the adhesive layer 32 than to the drive substrate 11 made of
glass. |
The drive device layer 40 includes a TFT 41 as a drive device for
driving the organic light-emitting devices 10R, 10G and 10B, A gate
-electrode (not shown) of the TFT 41 is connected to a seanning circuit (not
-shown), and a source and a drain (both not shown) are connected to wiring
-43 disposed through an interlayer insulating film 42 made of, for example,
- silicon oxide, PSG (Phospho-Silicate Glas_s) or the like., The wiring 43 is
connected to-the source and the drain of the TFT 41 through a connecting
hole (not shown) disposed in the interlayer insulaﬁng film 42 =0 as to be
used as a signal line. The wiring 48 is made of, for example, aluinum (Al)
or an aluminﬁm (Al)-copper (Cu)' alloy. The TFT41 may have any structure
guch as a bottom gate structure or a top gate structure. '
The coating layer 50 is disposed so as to be laid over the drive --

~ device laver 40 and the peripheral cireuit portion 60, thereby the coating



driving the organic light-emtting - devices 10R, | OG and 10B. A gate

el ectrode (not shown) of the TFT 41 is connected to a scanning circuit (not
shown), and a source and a drain (both not shown) are connected to wiring
43 di sposed through an interlayer insulating film42 made of, for exanple,
silicon oxide, PSG (Phospho-Silicate ass) or the like. The wiring 43 is
connected to, the -source and the drain of the TFT 41 through a connecti ng
hol e (not shown) disposed in the interlayer insulating film42 so as to be
used as a signal line. The wiring 43 is nmade of, for exanple, alum num (Al)
or an alum num (Al)-copper (Cu) alloyllFfhe TFT41 nay have any structure
such as a bottomgate structure or a top gate structure. The coating |ayer
fi0 is disposed so as to _be |aid over {he dr(’b)ve d%lvi ce .l gver 40 ar{;d t he
peri pher diayer r3Qiipropents i the deve Heviegy 40 and, dhe, peribgral; GIEEts ¢ he
drive device layer 40 and the peripheral circuit portion 60 in .

manuf act oriprs6@ is manufastonyg ataps| of ghe-oyganis ightjemiting demiges 10BG and
10B. Moreover, the coating layer 50 al so has a function as a planarization
| ayer whi oG ped a0 Moheovey) the eoafinghkiydr i 50t alad basat fundtionrmsnhi ch t he
drive device layer 40 is formed so as to prevent the occurrence of a

def ect i y)GAGrNaeRA aybi ShicR Hlhhirifed €Né ¢RsfabbRf tho@rhve shbftratd 1t he

coating l'ayer 50, a connecting hole 51 is disposed to connect the first

el ect 1 ode, ] 26 e AR ddVicPIFaR L0 ik tobho B) it préwiras dcoliddd8 and | OB

to the wiring oati ng yer 50 1s preferably nade of a materi al
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coating layer 50, a connecting hole 51 is disposed to connect the first
.electrode 12 of each of the organic light-emitting devices 10R, 10G and 10B
to the wiring 43.

The coating layer 50 is preferably made of a material with high
pattern aceuracy, because in the coating layer 50, a minute eonnecting hole
51 is formed. Moreover, as the organic light-emitting devices 10R, 10G and
10B are formed on the coating layer 50, the coating layer 50 is more
preferably made of a material with low moisture abscrption in order to
prevent degradation of the organic light-emitting devices 10R, 10G and 10B.
The moisture absorption is preferably approximately 1% or less under
specified measuring conditions, for example, More specifically, the coating
layer 50 is made of, for example, an organic material such as a polyimide,

The auxiliary electrode 70 and the branch line 70A prevent a
voltage drop in the second electrode 15, and are made of, for example, a
single layer or a laminate of an electrically conductive material with low
resistance such as aluminum (Al) or chromium (Cr). For example, the
auxiliary electrode 70 is formed in a peripheral portion of the drive

| substrate 11 so as to surround an area where the organie light-emitting



51 is formed. Moreover, as the organic light-emtting devices I0OR, 10G and
| OB are fornmed on the coating |ayer 50, the coating |layer 50 is nore
preferably nmade of a material with | ow noi sture absorption in order to
prevent degradation of the organic light-emtting devices 10R 10G and 10B.
The noi sture absorption is preferably approximately 1% or |ess under
specified neasuring conditions, for exanple. Mre specifically, the coating
| ayer 50 is made of, for exanple, an organic material such as a polyimde,
The auxiliary electrode 70 and the brapch line 70A prevent a voltage drop
in the second el ectrode 15, and are natfe of, for exanple, a single |ayer
or a lam-nate of an electrically conductive material with |ow resistance

Such, 25 SUEoR T P AL A b, e BHATRL Bne 0 SR RRE,
ond 1015 i iRenREEE ety ot 4 Masthgand i fnsclid tonth REHERRNG S ayer
13 in a matrix, and is conpnected to the auxiljary _electrode 73.9rThe

t hi cknesselgarodnd 0y The thicknges andithe syidth of the sysilyarycelgetrpde 19& ¢ han
t hose of the branch Iine 70A. The auxiliary electrode 70 may be formed on
t he coat i beglargeethan these efkhebtanchlas: 70A. and 13, or nay be fornmed on the
drive substrate 11 and be connected to the second el ectrode 15 through a

contact hol e. \Wike atultilierguelettiredy 70/may bedermedion fher coatingnlayiee 56rasv e
substrate 11, the coating layer 50 is preferably formed so as to be laid

| f\égr abi‘ﬁ mﬁ gﬁgﬁggg %QQBZ Qr mReBaYsAmbAnCR! drige -gaumaﬁé)lr-&hdpr ot ect
be connected to the second electrode 15 through a contact hole. ‘When the
auziliary electrode 70 is formed on the drive substrate 11, the coating layer
50 is preferably formed so as to be laid over the auxiliary electrode 70,
because the coating layer 50 can protect the auxiliary electrode 70,

FIG. 2 shows a two~dime1'15ional positional relationship of the drive
panel 10, the sealing panel 20, the middle layer 30 and the coating layer 50,
The drive panel 10 and the sealing panel 20 do not necessarily have the
same size. For example, a portion of the drive substrate 11 is not coated
with the sealing panel 20 and the middle layer 30, so the portion of the
drive substrate 11 is exposed. A terminal portion 80 made of, for example,
a titanium (Ti)-aluminum (Al) alloy isr disposed in the exposed portion.

As shown in FIG. 2, the middle layer 30 is formed all over the
sealing panel 20. Moreover, the forming range of the coating layer 50 is an
area (a diagonally shaded area in FIG. 2) in an area where the middle layer
30 is formed.

In the display unit, for example, when a predetermined voliage is

applied between the first electrode 12 and the second electrode 15, current

is injected into the light-emitting layer of the organic layer 14 to recombine



FIG 2 shows a two-dinensional positional relationship of the drive panel
10, the sealing panel 20, the mddle |layer 30 and the coating | ayer 50.

The drive panel 10 and the sealing panel 20 do not necessarily have the
sanme size. For exanple, a portion of the drive substrate 11 is not coated
with the sealing panel 20 and the mddle |ayer 30, so the portion of the
drive substrate 11 is exposed. A termnal portion 80 nade of, for exanple,
atitanium (Ti)-alum num (Al') alloy is disposed in the exposed portion. As
shown in FIG 2, the mddle layer 30 is forned all over the sealing panel
20. Moreover, the forming range of thd3coating |layer 50 is an area (a

di agonal | y shaded area in FIG 2) in an area where the mddle layer 80 is

formed. In _the display unit, for_exapple, e [fedeterm ned,vpltage is
appl i ed Deelgeamd elections; ﬂ@%@ﬁfﬂé@ lsze@ﬁﬁ\éghgrgég’cﬂiﬁ-’él %@F?‘c‘f&é e current
Is injected into the light-emtting |layer of the organic |ayer 14 to

r econbi nethelealing pansh@0e| Hereimpaottindycthe sighee i5g’Aeb11ttﬂéEP theend ght s
extracted from the sealing panel 20. Herein, not only the surface 50A but
al so t he antacesboBasetie)Boating bey«obd iarg dosyrd SAtlatke anidiledayért 80f he

m ddle layer 30, that is, the protective film 31 and the adhesive |ayer

32. Ther efites, tHagprdtectivafiln Gl MBS alhesivadayold.aTheréfdré,sheand exposed
to outside frombetween the drive panel 10 and the sealing panel 20, so

external gq 'Q&U%ga%ggh%ecc?gﬁngﬁgge?%of f0NBteRIskA $o dUthide frbm héltvapat i ng

| ayer 50, ere gra the organi'c light-emtting devices 10R
' 0G and 18 §4% Fanel 10 and the sealing panel 20, so external moisture can be

prevented from entering inside via the coating layer 50, thereby
degradation of the organic 1ight—emittiﬂg devices 10R, 10G and 10B can be
prevented. _

The display unit can be manufactured through the following steps,
for example. |

FIGs. 3A and 3B through FIGs, 6A and 6B show steps of a method
of manufacturing the display unit in order. At first, as shown in F1Gs. 3A
and 8B, for example, the drive device layer 40 including the TFT 41, the
interlayer insulating film 42 and the wiring 43 and the peripheral circuit
portion 60 are formed on the drive substrate 11 made of the above-
described material.

Next, as shown in FIGs. 4A and 4B, a photosensitive film 91 made
of a material with photosensitivity is formed all over the drive substrate 11.
As the material of the photosensitive film 91, the material described above
as the material of the coating layer 50 can be used.

Then, as shown in FIGs. 5A and 5B, the photosensitive film 91 is

-exposed and developed so as to form the coating layer 50 which is laid over




prevented. The display unit can be manufactured through the follow ng
steps, for exanple. FIGs. 3A and 3B through FI Gs. 6A and 6B show steps of
a method of manufacturing the display unit in order. At first, as shown in
FIGs. 3A and 3B, for exanple, the drive device layer 40 including the TFT
41, the interlayer insulating film42 and the wiring 43 and the peri pheral
circuit portion 60 are fornmed on the drive substrate 11 nmade of the above-
described material. Next, as shown in FIGs. 4A and 4B, a photosensitive
film9l nade of a material with photosensitivity is formed all over the
drive substrate 11. As the material -af4-t he photosensitive film91, the

mat eri al descri bed above as the nmaterial of the coating |ayer 50 can be
used. Then, as shown in FIGs. 5A and 5B, the photosensitive film9l is
exposed athe deive|deping lepen4l mads therpariphersd cineyitl poréionst0.wAl d¢heisgmeni d over
-14- the drive device layer 40 and the peripheral circuit portion 60. At

t he sane titneythe tbmnedimehodlenil baod beFarmed. be fornmed. After that, as shown
in FIGs. 6A and 6B, the organic light-emtting devices 10R, |OG and |OB

and the term naAftppthafasShdwe e FIGR. BAQnd BBRRe okganRdigtbamittin

specifically, at first, the first electrode 12 nade of the above- descri bed
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formed. More specifically, at first, the first electrode 12 made of the above-
described material is formed corresponding to the conneecting hole 51 of the

- coating layer 50 to electrically connect the drive device layer 40 to the first
electrode 12. Next, on the first electrode 12, the insulating layer 13 is
formed in a predetermined pattern. Then, on the insulating layer 13, the
branch line 70A of the auxiliary electrode 70 is formed, and the auxiliary
glectrode 70 is formed in a peripheral portion of the drive substrate 11,
Next, the hole injection layer, the hole transport layer, the light-emitting
layer and the electron transport layer each of which is made of the above-
described material are formed in order to form the organic layer 14, then
the second eleetrode 15 made of the above-described material is formed.
After the organic light-emitting devices 10R, 10G and 10B are
formed, as shown in FIGs. 7A and 7B, the protective film 31 is formed s0 as
to be laid over the organic light-emitting devices 10R, 10G and 10B and the
surface H0A and the end surface 50B of the coating layer 50, and ‘then the
adhesive layer 32 made of the above-described material is formed. Thereby,
the middle layer 30 is formed.
Next, the sealing pane} 20 made of the above-described material,

and including the sealing substrate 21 on which a color filter is formed if

necegsarv is vrepared. and then the whole surfaces of the drive panel 10



el ectrode 12. Next, on the first electrode 12, the insulating layer 13 is
formed in a predeterm ned pattern. Then, on the insulating |ayer 13, the
branch |ine 70A of the auxiliary electrode 70 is formed, and the auxiliary
el ectrode 70 is formed in a peripheral portion of the drive substrate 11.
Next, the hole injection |layer, the hole transport |ayer, the
light-emtting |ayer and the electron transport |ayer each of which is
made of the above- described material are formed in order to formtheé
organic layer 14, then the second el ectrode 15 nmade of the above-descri bed
material is formed. After the organic-1d3ght-emtting devices 10R, | OG and
| OB are forned, as shown in FIGs. 7A and 713, the protective film31l is
formed so as .to be |laid over the organic light-emtting devices 10R |0G

and 10B aABdithe prefedtivedilbn Aland thewhole sunfaee of Gussenlingpaneda?0 are | ayer

50, and then the adhesive |ayer 32 nade of the above-described material is
formed. Thendéd togetternivith ¢hibagdhedioe ilayborifedn betweer.heFseally,nghepanel 20
made of the above-described material, and including the sealing substrate

21 on whi display ahdlr sHov &1 FIGs! DPANEH sirfdz’i'@&ﬁﬁﬁﬁt!d.i s nrenared. and then
. the whol e surfaces of the drive panel 10 and the protective film 31 and the

whol e surface ofhéBss129 and &k “W,m £ 1, WM ‘H}% _
adhesive layer 32 in @e?meen.&lq;?nal%g?q{l e I Sp a;b/ umgltB ?ﬁ%\ﬁvﬂ&lﬁ?n Gs. 1A
1B and 2 § I The display unit can be al so manufactured through
the foll ov&éﬁg’%gtegggbl?br exanple. At first, by the step shown in FIGs. 3A

and 3B, the driXesi6Y' 5 the step shown in FIGs. 3A and 3B, the drive device
Iayer 40 and the peripheral circuit portion 60 are formed on the drive
substrate 11.

Next, as shown in FIGs, 8A and 8B, a sheet-shaped polarization
film 92 with the same size as that of the area where the coating layer 50 is
formed (that is, the diagonally shaded area in FIG. 2) is prepared. The
sheet-shaped polarization film 92 is disposed in a predetermined position
on the drive substrate 11 on which the drive device layer 40 and the
peripheral circuit portion 60 iz formed. Thereby, as shown in FiGs. 9A and
9B, the coating layer 50 is formed.

Next, by the step shown in FIGs. 5A and 5B, the connecting hole 51
is formed in the coating layer 50. After that, by the step shown in FIG. 6A
and 6B, the organic light-emitting devices 10R, 10G and 10B and the
{erminal portion 80 are formed. Then, by the step shown in FIGs. 7A and

7B, the protective ﬁlm 31 and the adhesive layer 32 are formed in order,
and then the whole surfaces of the drive panel 10 and the protective film 31
and the whoie surface of the sealing panel 20 are bonded together with the
adhesive layer 32 in between. Thereby, the display unit shown in FIGs. 1A, |

1B and 2 is completed.



| ayer 40 and the peripheral circuit portion 60 are forned on the drive
substrate 11. Next, as shown in FIGs. 8A and 8B, a sheet-shaped

pol arization, film92 with the sane size as that of the area where the
coating layer 50 is fornmed (that is, the diagonally shaded area in FIG 2)
I's prepared. The sheet-shaped polarization film92 is disposed in a
predeterm ned position on the drive substrate 11 on which the drive device
| ayer 40 and the peripheral circuit portion 60 is formed. Thereby, as
shown in FIGs. 9A and 9B, the coating layer 50 is formed. Next, by the
step shown in FIGS. 5A and 5B, the comrecting hole 51 is fornmed in the
coating |l ayer 50. After that, by the step showmn in FIG 6A and 6B, the
organic light-emtting devices 10R 10G and 10B and_the termnal portion
80 are forned. Iihehe ahpvedesstibpd stobedimert;, che middladayen30: betwaesd: ect i ve
film31 and the adhesive layer 32 are forned in order, and then the whole
surfaces gHe &Hi9e Pansk10aie thdscadihg fenglra0 xdeid ovér hot Galy thedrghrieshol e
surface of the sealing panel 20 are bonded together with the adhesive

layer 32 jigLRehiasty t h&ADBYardithe slisfae 50ARMGhe chAtinglB and 2
i s conpl eltlglaé.le{u"g-mq’ rq‘zt %Eggﬁ\’}ébg}eﬁri bed enbodi nent, the mddle Inagyer. 30
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t he organi 11°g evl ces and the surface 50A of

the coating e sS¥Gh Aot dos lxisgolaty%% S S LAfRed 8 Ritafdd6RPhitbenayer S0,

so the e

the drive panel 10 and the sealing panel 20. Therefore, external moisture .
can be prevented from entering inside via the coating layer 50, and
degradation of the organic light-emitting devices 10R, 10G and 10B can be
prevented. Thereby, the reliability of the display unit can be improved.

More specifically, in the embodiment, the organic light-emitting
devices 10R, 10G and 10B and the surface 50A and the end surface 508 of
the coating layer 50 are covered with the protective film 81, and the

" adhesive layer 32 iz disposed between the protective film 31 and the

sealing substrate 21, so the degradation of the organic light-emitting
devices 10R, 10G and 10B can be effectively prevented by the protective
film 31 and the adhesive layer 32. Therefore, sealing ability can be
improved, and specifically, it is suitable for a display unit with the all-solid-
state sealing structure in whiech the whole surfaces of the drive panel 10
and the gealing panel 20 are bonded together with the adhesive layer 32 in
between.,

In the embodiment, the case where the middle layer 30 includes the
protective film 31 and the adhesive layer 32 is described; however, the

protective film 81 is not necessarily included, For example, as shown in



surface 50B of the coating layer 50 is not exposed to outside from between
the drive panel 10 and the sealing panel 20. Therefore, external noisture
can be prevented fromentering inside via the coating |ayer 50, and
degradation of the organic light-emtting devices 10R, 10G and | OB can be
prevented. Thereby, the reliability of the display unit can be inproved.
More specifically, in the enbodinent, the organic light-emtting devices
1011, 10G and | OB and the surface 50A and the end surface 50B of the
coating |layer 50 are covered with the protective film 31, and the adhesive
| ayer 32 is disposed between the protettive film31l and the sealing
substrate 21, so the degradation of the organic light-emtting devices

10R, 10G I ca eff ectiyel reyent ed h otective il m31
and t he aﬁﬂ‘g@i @%@a@ef‘?%’z‘?he%ﬂ‘ﬁ&%@& g‘ié’F%’nBDQﬁﬁhil&?/%%ﬁrﬁ@ch ed, and
specifically, it is_suitable for a display unit with the all-solid- state
“seal i ng stturadinslude aplxthe ﬁ@mﬁﬁ@)@!‘r&%ces of the drive panel 10 and
the sealing panel 20 are bonded together with the adhesive |layer 32 in

bet ween. (Modifieatishddi ment, the case where the middle |ayer 30 includes the
protective film31 and the adhesive | ayer 32 is described; however, the

protective fil nFR}, 13 stedwer esctdsndlyvienc ofidedisftay wixitnpdcordiag thawn in
-17- FIGs. 10A and 10B, the mddle |layer 30 may not include the protective
film Si jmﬁﬂﬁiddﬁdzilé’!etmmﬁeh&nﬁ@&ﬁén’c? Totter disglay( Wil &4 pRtheBase of
the abové embodiment, the middle'layerlao is digposed between the drive
panel 10 and the sealing panel 20, and not only the surface 50A but also
the end surface 50B of the coating layer 50 are covered with the middle
layer 30. Therefore, like components are denoted by like numerals as of -
the embodiment.
| The coating layer 50 includes a portion 52 protruded from an end
surface 30A of the middle layer 30, and the protruded portion 52 and the
other portion of the coating layer 50 are separated by a separating groove
£3. Thereby, in the display unit, external moisture can be prevented from
entering inside via the protruded portion 52, and degradation of the
_organic light-.emitting devices 10R, 10G and 10B can be prevented.

The display unit can be manufactured as in the case of the
embodiment, Moreover, actions of the display unit are the same as of the
embodiment.

Thus, in the modification, the coating layer 50 includes the portion
52 protruded from the end surface 30A and the middle layer 30, and the
protruded portion 52 and the other portion of the coating layer 50 are
separated by the separating groove 53, s0 external moisture can be

prevented from entering inside via the protruded portion 52, and



FIG 11 shows a sectional view of a display unit according to a
nodi fi cation of the above enbodinent. In the display unit, as in the case
of the above enbodiment, the mddle layer 80 is di sposed between the drive
panel 10 and the sealing panel 20, and not only the surface 50A but al so
the end surface 50B of the coating |layer 50 are covered with the mddle

| ayer 30. Therefore, |ike conponents are denoted by |ike nunerals as of

t he enbodi nent. The coating | ayer 50 includes a portion 52 protruded from
an end surface 30A of the mddle | aygg .30, and the protruded portion 52
and the other portion of the coating layer 50 are separated by a
separating groove 53. Thereby, in the display unit, external noisture can
be prevend@gtallatioh @the drgdndcSgliCemiitidd 8evices 108 d 0P hhH DD dan dRM
degradatiion of the organic light-emtting devices 10R 10G and | OB can be
preventeﬁ?ﬁ; el splay unit can be manufactured as in the case of the
enbodi nment . reover, actions of the display unit are the sane as of the

Sﬁ???h?“%zﬁ?&%‘a&%ﬁﬁ?h e‘s%ﬁh@ﬁmf%%@é&%%a 2@ ' ﬁﬁ‘eﬂﬁiwﬁa%sgé,“eand
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prevented fromentering inside vﬁarﬁsﬁe protruded portion 52, and -18-

degr adat i€FaRle; r#beOw@gmel |angh the khieknegs jef, pach lager, aoimnformgngcan be

method and a film forming condition are not limited to those deseribed in

the above embodiment, and any other material, any other thickness, any
other method and any other condition are applicable. For example, in the
above embodiment, the case where the first electrode 12, the insulating
layer 18, the organic layer 14 and the second electrode 15 are laminated in
order on the drive substrate 11 to extract light from the sealing panel 20 is
described, but the second electrode 15, the organie layer 14 and the first
electrode 12 can be laminated in order on the drive substrate 11 to extract
light from the drive substrate 11,

Further, for example, in the embodiment, the case where the first
electrode 12 is the anode, and the second electrode 15 is the cathode is
described, but the first electrode 12 may be a cathode, and the second
electrode 15 may be an anode. Further, while the first eleetrode 12 is the
cathode and the second electrode 15 is the anode, the second electrode 15,
the organic layer 14 and the first electrode 12 can be laminated in order on
the drive substrate 11 to extract light from the drive substrate 11,

In addition, in the embodiment, the structures of the organic light-
emitting devices 10R, 10G and 10B are described in detail, but all layers

are not ﬁecessarily required, or another layer may be further included.




prevented. The invention is described referring to the enbodi nent, but the
i nvention is not limted to the enbodi nent, and is variously nodified. For
exanple, the material and the thickness of each layer, a filmformng
method and a filmformng condition are not limted to those described in
t he above enbodi nent, and any other material, any other thickness, any

ot her nethod and any other condition are applicable. For exanple, in the
above enbodi nent, the case where the first electrode 12, the insul ating

| ayer 13, the organic |ayer 14 and the second electrode i5 are lamnated in
order on the drive substrate 11 to extrgct light fromthe sealing panel 20
Is described, but the second el ectrode 15, the organic |layer 14 and the
first electrode 12 can be lam nated in order on the drive substrate 11 to
extract |ight Stitimfubkhedy iive thubetnbwilémént, Ehet base wWhereeihaplecondn t he
enbodi nent, the case where the first electrode 12 is the anode, and the

second el gritiode 15id mddieof Hid1esaikeanspaseni Reflbetivetlaiybs, frichndesetbact r ode

12 may be a cathode, and the second electrode 15 nmay be an anode. Further,

whi | th L i dedeh | 15
e ea{ﬂtdge e&ﬁﬁ%rbggg{:qlr%g St}gé;?iraltgﬁie hifle 70 RItdrNErsvRaeRiy 8l Reltdgde is

~the anode, econ e organic |layer 14 and the Tirst
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| anrot her | a—%%rspg?gntbglefcgotdge;ré s(.:nllilﬁja%gd in order from the first electrode 12.
The transparent electrode is provided to reduce electrical resistance of the
semi-transparent reflective layer, and is made of an electrically conductive
. material with sufficient translucency io lLight generated in the light-
emitting layer. As the material of the transparent electrode, for example, '
ITO, or a compound including indiwm, zinc (Zn) and oxygen is preferable,
because high conductivity can be obtained even if film formation is carried
out at room temperature.
In addition, in the embodiment, the case where the whole surfaces
of the drive panel 10 and the protective film 31 and the whole surface of the
sealing panel 20 are honded together with the adhesive layer 32 in between
is described; however, the invention is applicable to the case where the
adhesive layer 32 is formed only in a portion between the drive panel 10
and the sealing panel 20, such as the case where the adhesive layer 32 is
formed only in an edge portion of the drive panel 10 to adhere to a metal
can or the like,
In the display unit and the methed of manufacturing a display anit

according to the invention, the middle layer between the drive panel and

the sealing panel is laid over not only the surface but also the end surface



19- Still further, in the enbodinent, the case where the second el ectrode
15 is nade of the sem -transparent reflective |ayer, includes the

auxiliary electrode 70 and the branch |ine 70A for preventing a voltage
drop in the second el ectrode 15 is described; however, the second el ectrode
15 may have a structure in which a sem -transparent reflective |ayer and a
transparent electrode are lamnated in order fromthe first el ectrode 12.
The transparent electrode is provided to reduce el ectrical resistance of
the sem-transparent reflective layer, and is nmade of an electrically
conductive material with sufficient T*%Nwlucency to light generated in the
light- emtting layer. As the material of the transparent el ectrode, for

- emtting |: mterial of the transpar |
or of or abi of B2,z FRPRCE thaded Poriale pERbe Raraefmed U oBRSPOIRER ' °
f ti IS, i ed t at 1t t . dition, .in,th
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the protective film 31 and the whole surface of the sealing panel 20 are
bonded t ogxtexmanl maisturescandhe gireventegdafrorp entering wedevice ponden dnpidie
however, the invention is applicable to the case where the adhesive |ayer
32 is fordsglonhmit wism the rdoatingblayer.e riThérelore, degpadation 0f thaddetiessseal i ng
panel 20, such as the case where the adhesive layer 32 is forned only in

an edge p@id beprevented, 8ri\the Ralghility of ehedisley uaitearebeimpesvedir the
like. In the display unit and the nethod of manufacturing a display unit
Obviously many meodifications 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,



according to the invention, the mddle |ayer between the drive panel and
the sealing panel is laid over not only the surface but also the end
surface -20- of the coating |layer, so the end surface of the coating | ayer
is not exposed to outside frombetween the drive panel and the sealing
panel , thereby external noisture can be prevented fromentering a device
portion in the display unit via the ggating |ayer. Therefore, degradation
of the devices can be prevented, and the reliability of the display unit
can be inproved. Cbviously many nodifications and variations of the present
i nvent i onVatat igebaimsedeisi n t he 1ight of the above teachings. It is therefore
to be understood that within the scope of the appended clains the
invention may be practiced. otherw se than as specifically described. -21-
What is clainmed is: 1. A display unit, conprising: a drive panel including

a plurality of 1.iaRlisglaytidifSod@piisigg: on @ drive substrate with a drive
device layer and a coating layer being laid over the drive device layer in

rive panel o SoaRaBEnel DA IR R Y B AR GRS RE RS B80! “and o
S0 a5 to B Srtel SRESERrTEINTD oS RS elites My ahAosLoid aned el ng
| ai d ove@hgmg&%cgpa%e%qn n W%glrl;f ace of the coating |ayer.
a sealing panel including a sealing substrate, and facing the drive
panel on a side where the light-emitting devices are disposed; and
a middle layer being disposed between the drive panel and the
sealing panel so as to be laid over the plurality of light-emitting devices,

and being laid over a surface and an end surface of the coating layer.

2. A display unit according to claim 1, wherein

the coating layer is made of an organic material.

3. A display unit according to claim 1, wherein
a peripheral circuit portion is disposed in a peripheral poﬁion of the

drive substrate, and the coating layer is laid over the peripheral circuit

portion.

4. A display unit according to claim 1, wherein
the middle layer includes: |
a protective film being -laid over the plurality of light-emitting

devices and the surface and the end surface of the coating layer; and



2. A display unit according to claim1l, wherein the coating |layer is made
of an organic material. 3. Adisplay unit according to claiml1l, wherein a
peripheral circuit portion is disposed in a peripheral portion of the
drive substrate, and the coating layer is laid over the peripheral circuit
portion. 4. A display unit according to claiml1, wherein the mddle |ayer
I ncludes: a protective filmbeing |ard2ever the plurality of light-emtting
devices and the surface and the end surface of the coating |layer; and -22-
an adhesive |l ayer being disposed between the protective filmand the

seal i ng subst r #Peadhesive tayeroheinghdisphatd betwéar ébe girotéxsivr film padel  and
the protective film and the whol e surface of the sealing panel together.
5. A di sthaysealing substrate gy 49 tollaind the winleisarfdees wfdtikedtiay @anehc! udes
an adhesive | ayer for bonding the whole surfaces of the drive panel and

the seal iamg thersrotdctivetfiled, arfd the &ioDé SxrfHed bf Madiﬂggpéﬂel%gémeh- wher ei n
the light-emtting devices are organic light-emtting devices each having
a lamnate including a first electrode, an organic |layer including a
light-emitting layer, and a second el ectrode in order fromthe drive

substrate so ag taQ 2ol g - rat-edqi e light-emtting |layer from
The second. el otk }ﬁoﬁg'ﬁtﬁaﬁﬁlt d&ﬁfdﬂ&% Cﬂl?[g 1, Q’h%pem _
the middle layer includes an adhesive layer for bonding the whole

surfaces of the drive panel and the sealing panel together.

6. A display unit according to claim 1, wherein

the light-emitting devices are organic light-emitting devices each
having a laminate including a first electrode, an organic layer including a
light-emitting layer, and a second electrode in order from the drive
substrate so as to extract light generated in the light-emitting layer from

the second electrode.

7. A display unit according to claim 6, wherein
the Iighti-emitting devices include an auxiliary electrode for
preventing a voltage drop in the second electrode, and the auxiliary

electrode is in contact with the coating layer.

8. A display unit according to claim 1, wherein
the coating layer includes a portion protruded from an end surface
of the middle layer, and the protruded portion and the other portion of the

coating layer are separated by a separating groove.



7. A display unit according to claim®6, wherein the light-emtting devices
include an auxiliary electrode for preventing a voltage drop in the second
el ectrode, and the auxiliary electrode is in contact with the coating

| ayer. 8. A display unit according to claim1l1, wherein the coating |ayer

i ncludes a portion protruded froman end surface of the mddle |ayer, and
the protruded portion and the other pastion of the coating |ayer are
separated by a separating groove. -23- 9. A nethod of nmanufacturing a

di splay unit, conprising the steps of: formng a plurality of
light-emtting devices on a drive substrate wth a drive device |ayer and
a coating layer being laid over the drive device layer in between to form
a drive panel ; %oAmathal of teinefacyeingaidigplagiwhioveimpHieing tHebiepy of
light- emtting devices and a surface and an end surface of the coating

| ayer; ard: disposing a sealing panel including a sealing substrate on a
side of the drive panel where the |ight-emtting devices are di sposed so as

to face the dférgirganchlabhlity ofdightddihfitldly Bbvicds 6! ¥ohilve Hibsfrdfpt hod of
manuf acturing a display unit "according to alm?9, erein the coating
- layer i s vrigh e @i ﬁﬂ%edfa?ygpsdﬂg fc&@&ﬁé'lﬁ?ép %%ing 98id r(])gelt Itia%n drive
device layer in between to form a drive panel;
forming a middle layer being laid over the plurality of light-
emitting devices and a surface and an end surface of the coating layer; and
disposing a sealing panel including a sealing substrate on a side of

the drive panel where the light-emitting devices are disposed so as to face

- the drive panel with the middle layer in between.

| 10. A method of manufacturing a display unit according to claim 9,

wherein

the coating layer is formed through disposing a sheet-shapéd
coating film,

11. A method of manufacturing a display unit according to claim 9,
wherein |
after a photosensitive film made of a photosensitive material is

formed, the photosensitive film is exposed and developed so as to form the

coating layer.



11. A method of manufacturing a display unit according to claim9, wherein
after a photosensitive filmmade of a photosensitive material is forned,

t he photosensitive filmis exposed and devel oped so as to formthe coating
| ayer. -24- 12. A nethod of manufacturing a display unit according to claim
9, wherein as the mddle |ayer, a protective filmbeing laid over the
plurality of light-emtting devices -@d the end surface of the coating

| ayer, and an adhesive |ayer are forned in order, then the whol e surfaces
of the drive panel and the protective filmand the whole surface of the
seal i ng panel af£ Aymetlaer pbaamdactniring adisplagginit aceording to Hefime®n. 13, A
met hod of manufacturing a display unit according to claim9, wherein the
Iight-eniW@Pﬁgndevices are organic light-emtting devices each having a

| am nate including a first electrode, an organic layer including a

li ght - emi tting dsaher middid layescopebtettons filfhding Maidesver R IR ofe
substrate so as to extract. light generated in the light-emtting |ayer

from thdigietsentitiigederids. atBIRBAGTY SIS ko Rodbitl RiyeiNbhacgRa0! € of
preventing the entry of noisture via a coating ?ayer nd “havi ng hi gher
reliabiliddhestvedldyé® H'BIrmed in order, then the whole surfaces of the drive

panel and the protective film and the whole surface of the sealing panel are

bonded together with an adhesive layer in between.

13. A method of manufacturing a display unit according to claim 9,

Wherein '
the light-emitting devices are organic light-emitting devices each
having a laminate including a first electrode, an organic layer including a
light-emitting layer, and a second electrode in order from the drive.
: subsj;rate 50 as to extract light generated in the light-emitting layer from

the second electrode.



and a sealing panel face each other with a mddle |layer in between. The
drive panel includes organic light-emtting devices on a drive substrate
with a drive device |layer and a coating |layer being laid over the drive
device layer in between. The mddle | ayer is disposed between the drive
~panel and the sealing panel so as to be laid over the organic
light-emtting devices, and the m ddbg-layer is laid over not only a

sur face
sur face
and the
via the

but also an end surface of the coating |ayer. Therefore, the end
of the coating layer is not exposed from between the drive panel
SBPTRAGHBinel , so external npisture can be prevented fromentering

coating | ayer.

Provided is a display unit capéble of preventing the entry of
moisture via a coating layer and having higher reliability. A drive panel
and a sealing pénel face each other with a middle layer in between. The
drive panel includes organic light-emitting devices on a drive substrate
with a drive device layer and a coating layer being laid over the drive
device layer in between. The middle layer is disposed between the drive
pénel and the sealing panel so as to be laid over the organic light-emitting
devices, and the middle layer is laid over not only a surface but also an end
surface of the coating layer. Therefore, the end surface of the coating layer

is not exposed from between the drive panel and the sealing panel, so

- external moisture can be prevented from entering via the coating layer. |



