1 DI SPLAY UNIT AND | TS MANUFACTURI NG METHOD BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a display unit
having a conplete solid sealing strudture wherein a driving substrate
provided with a display area and a sealing substrate are bonded with an
adhesive layer in between and its manufacturing nmethod, and nore
particularly such a display unit wherein organic light emtting device is
provided in its display area and its nanufacturing nmethod. 2. Description

of the Related Art A SR ANTH 'qﬁ_@_g@gl;‘gbwk ' pMeyel  di spl ay,
an organic |ight (]ajrt;stP?f ngiglilsp ay \tII\ESC uses organ;n‘(’?\t%1?[&;3?:%6 g)tr?tti ng device
has been noted. The organic light emtting display has characteristics
that its visual field angle is wide and its power consunption is |ow since

it is a | L 1 1 1] ' ay. The organic light emtting

di spl ay %@éﬁ%’gﬂ?ﬁgﬁg\ﬁﬁ E‘E'?%gf\éﬂﬁg&iéﬁay havi ng sufficient response to

hi gh-definition high-speed video signals, and is under devel opnent toward
t he prac{li Figld of she Ineentions t he possibility that in the organic |ight
emtting display, an area which emts no light (dark spot) is generated
and | um nance THetmpresentimweentimn relates tosi dispddy noiis thaving exygmpletad t he
like into the organic light emtting device. Thus, a sealing technique to
i nhibit belid gsalifg sefudiares Whe2eldl a QYRR dubseaieProdldedGritheatdionayl vy, a
measure has been taken in such a way that an adhesive is applied to a rim

part of ard£ahdRABEAling substrate are bonded with an adhesive layer in between

and its manufacturing method, and more particularly such a display unit
wherein organic light emitting device is provided in its display area and its
manufacturing method.

2. Description of the Related Art

As a display unit instead of a liquid crystal display, an organic light
emitting display which uses organic light emitting device has been noted.
The organic light emitting display has characteristics that its visual field
angle is wide and its power consumption is low since it is a self-light emitting
type display. The organic light emitting display is alsc thought of as a
display having sufficient response to high-definition high-speed video signals,
and is under development toward the practical use.

There is the possibility that in the organic light emitting display, an
area which emits no light (dark spot) is generated and luminance
deteriorates due to intrusion of moisture, oxygen and the like into the
organic light emitting device. Thus, a sealing technique to inhibit intrusion
of moisture or oxygen is essential. Conventionally, a measure has been

taken in such a way that an adhesive is applied to a rim part of a rear panel,
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2 a sealing can nade of netal or glass is bonded thereto, and a getter
material such as calciumis enclosed in the space between the rear panel
and the sealing can. This sealing nmeghod by using such sealing can,
however, has problens in its manufacturing process and its cost. In
addition, there is the possibility that intrusion of the noisture through
the adhesive or the like into inside of the sealing can cannot be
conpletely prevented. In order to block. noisture or oxygen, a structure

W th &t AR raTBags ShndiaLBhEBReN boates thersty. il BAPHPT PRIER bon has
been suggested. (For _exanple, refer to Japanese Unexam ned _Pat ent

Appl i cat Feeh pgbraleism dp sedoignbhe 3pgee hetveoem thoreas nangvandthei n t he
case where sealing is made by covering the organic light emtting device

by the t kéalifig cam. t Rbisesealing mutbbd diy ubiag sughasealing can, Bowererchasred with

the thin filmis generated due to exfoliation of the thin film caused by
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difficult to conpletely block noisture, oxygen and the |like fromintruding
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sealing structure wherein a driving substrate provided with organic |ight
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so that iig L%?J;iltii:itr:lé (?Jﬁge g{'st Ie(’j‘s{% i%g (E)sfn isi ggée%\égdﬁth a thin film whose
main components are a seal material and carbon has been suggested. (For
example, refer to Japanese Unexamined Patent Application Publication Nos.
2002-93586 and 2002-93576.) However, in the case where sealing is made
by covering the organic light emitting device by the thin film, there is a
problem that a part which is not covered with the thin film is generated due
to exfoliation of the thin film caused by residual stress and low step coverage.
Therefore, in this case, it is difficult to completely block moisture, oxygen
and the like from intruding into the organic light emitting device.
Consequently, a complete solid sealing structure wherein a driving
substrate provided with organic light emitting device and a sealing substrate
are bonded with an adhesive layer in between has been developed. In such
complete solid sealing structure, there is no remaining clearance between
the organic light emitting device and the sealing substrate, which causes
intrusion of moisture or oxygen, so that reliability of a display can be

improved.

In some complete solid sealing structures, the organic light emitting



In some conplete solid sealing structures, the organic light emtting 3
device fornmed on the driving substrate are covered with a protective film
(passivation film. A peripheral fran® area of the driving substrate is an
external connection area provided with an external connection termnal to
make connection between the organic light emtting device and a drive
circuit or the like. When the protective filmis fornmed on this external
connection termnal, reliability of the term nal m ght be | owered.
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deposition processes such as sputter deposition, CVD (chem cal vapor -
deposi t i e¥eraakcenpedtioneareappravided sFitky amextgpnalspmnsction sermpoebitekness of
the protective film increases wwth a slant, and in the CVD process, though
dependi ntpake eommaitiont hietwess shanorgandhdight emifting devieshend B drivemny be
necessary to obtain 90%of a given filmthickness. Therefore, the frane

area, i.eirciiteorctherliled. Whenetlid phRoteetige titintlsstforbed enghis exberaddi ti on,
there is the possibility that a distance between the slanting end face of
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| eading to easy intrusion o noi sture and the |like, and then causing
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agent and separation of plasma, a film thickness distribution of the
protective film at mask edge matters in general deposition processes such as
sputter deposition, CVD (chemical vapor -deposition) and the like,
particularly in CVD. Namely, a film thickness of the protective film
increases with a slant, and in the CVD process, though depending on a mask
thickness and a shape, a width of about 5 mm may be necessary to obtain
0% of a given film thickness. Therefore, the frame area, i.e. the external
connection area tends to be larger. In addition, there is the possibility that
a distance between the slanting end face of the protective film and the
organic light emitting device becomes short, leading to easy intrusion of
moisture and the like, and then causing lowering of reliability of the organic
light emitting device.

The above problems can be dealt by making the mask thickness thin.
However, making the mask thickness thin causes lowering of adhesion of the
mask. In particular, in some cases of the CVD process which has

wraparound, the protective film gets into the clearance between the mask



mask. In particular, in sone cases of the CVD process which has

wr aparound, the protective filmgets into the clearance between the nask 4
and a substrate or the external conne¢étion termnal, and reliability of the
external connection termnal is ruined. SUMVARY OF THE I NVENTION In |ight
of the foregoing, it is an object of the invention to provide a display
unit which can inprove reliability and reduce a franme area by formng a
protective filmover an entire display area in a uniformfilm thickness

ot 1 mover an en Spl ay are: iformfilm thick
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substrate arr ed on a,side 1V\:here eté{;e di splay area of the driving
subst r at 8XeLn TREHORFREDINANIE AN bst rat e has a protective film which
covers the display area and exposes an external connection area adjacent

to the display area. The sealing substrate is arranged in an area

corresponding to the display area of the driving substrate, and an end
face of SRRMMARE¥QF HEIINVENTIONed along a vertical plane including an
end face of the sealing substrate which lies on the sanme side as the end

face of the prix @ight o€ the ferdgoitsg, iisrahhvigectfofmthelihaentiohiig proeids apl ay
unit according to the invention is a nethod to manufacture the display
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seal ing substrate arranged on the side where the display area of the
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thickness élnd its manufacturing method.

A display unit according to the invention comprises a driving
substrate having a display area and a sealing substrate arranged on a side
where the display area of the driving substrate is provided. The driving
substrate has a protective film which covers the display area and exposes an
external connection area adjacent to the display area. The sealing
substrate is arranged in an area corresponding to the display area of the
driving substrate, and an end face of the protective film is formed along a
vertical plane including an end face of the sealing substrate which lies on the
same side as the end face of the protective film lies.

A method of manufacturing the display unit according to the
invention is a method to manufacture the display unit, comprising the
driving substrate having a display area and the sealing subsfrate arranged
on the side where the display area of the driving substrate is provided. This
manufacturing method includes the steps of: forming the protective film over

the whole face on the side where the display area of the driving substrate is

provided; arranging the sealing substrate in an area corresponding to the



the whole face on the side where the display area of the driving substrate
is ‘provided; arranging the sealing substrate in an area corresponding to
the 5 display area of the driving subStrate; and formng an end face of the
protective filmalong a vertical plane including an end face of the sealing
substrate which lies on the same side as the end face of the protective
film lies and covering the display area and exposi ng the external
connection area adjacent to the display area by the protective film Here,

the end face of the otective filmis preferahly fornme anl sptropic
etching BSP t%&as%%%ﬁg&“ﬂ%fs@?@aa% g‘“ﬁa&ﬁmp\é ?ﬂee’a‘?s%%%ty&luﬁﬁ? and its
manuf acturing met hod according to the _invention, the sealing substrate is
ar r angedPrategiive, fde élﬂ%%‘fﬂfglicﬁb Plapq feeluding,pryeng daceopl thes sgrhing ng
substrate, and the end face of the protective film is formed al ong the
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on the sane side as the end face of this protective film lies. Therefore,
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vertical cross section in the position of the end face of the sealing
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further o%’)ecctg, feat ures and advantages of the invention w /|l appear nore
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fully frd description. BRI EF DESCRI PTI ON OF THE DRAW NGS
In the display unit and its manufacturing method according to the

invention, the sealing substrate is arranged in an area corresponding to the
display area of the driving substrate, and the end face of the protective film
is formed along the vertical plane including the end face of the sealing
substrate which lies on the same side as the end face of this protective film
lies. Therefore, the end face of the protective film is formed into an
approximately vertical cross section in the position of the end face of the
sealing substrate, and the eﬁtire display area is covered with the protective
film in a uniform film thickness., Consequently, intrusion of moisture or the
like into the display area is prevented, reliability is improved, and the frame
area, i.e. the external connection area is reduced.

Other and further objects, features and advantages of the invention

will appear more fully from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross sectional view showing a construction of a display

unit according to an embodiment of the invention;



Fig. 1 is a cross sectional view showi ng a construction of a display unit
according to an enbodi nent of the invention; 6 Fig. 2 is a cross sectional
vi ew showi ng an enl arged constructi ongof an organic layer in organic |ight

emtting device illustrated in Fig. 1; Fig. 3 is a cross sectional view
showi ng an enl arged construction of an organic layer in an organic |ight
emtting device illustrated in Fig. 1; Fig. 4 is a cross sectional view
showi ng a net hod of manufacturing the display unit illustrated in Fig. 1

in the order of processes; Fig, 5 is a cross sectional _view showi ng a
process fol | owFif Figya aoss F@fgl.on@l iVdey %ﬂ@@gg@b@mged@pw@ﬁ@w@ a
process following Fig. 5; Fig. 7 is a cross sectional view show ng a
process holarganicdaFeyin erganit gghBGiIéﬂéngdemeéBusﬁrat@d in/Figgwlshowi ng a

met hod of manufacturing a display unit according to a conparative exanple
of the inventi Big. Figa Qosssectipheil oriskh@liongng @i ahargéd @ohstghttiemdft i ng
face of a display wunit according to Exanple 1 of the invention after a hot

and hum dnt@ghniclager ﬂrpahﬁ)rgaﬁb%gxtséiﬂmﬁ*@ deviteli Ristfatad |ii'1€Ffi$. gmtting face
of a display wunit according to Exanple 2 of the invention after a hot and

humd test; Fi Fii%.léié a %oéﬁ“@é&i QW9 &m%&iﬁgea HIetﬁo{ig:@O ax?ﬁ%atciﬁﬂﬂ face of

the display un according to the conparatiVe exanp . [ nyeﬁti on
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unit accordi ngF}gC? g :l%ea g:%s aslctzg:tici)ﬁ/a Vglé\% lo%vingfa ﬁr%%eés”%ﬁg%ﬂg Fig. 4;
Fig. 6 is a cross sectional view showing a process following Fig. 5;
Fig. 7 is a cross sectional view showing a process following Fig. 6;
Fig. 8 is a cross sectional view showing a method of manufacturing a
display unit according to a comparative example of the invention;
Fig. 9 is a photo showing a state of a light emitting face of a display
unit according to Example 1 of the invention after a hot and humid test;
Fig. 10 is a photo showing a state of a light emitting face of a display
unit according to Example 2 of the invention after a hot and humid test;
Fig. 11 is a photo showing a state of a light emitting face of the
display unit according to the comparatifre example of the invention after a
hot and humid test; and
Fig. 12 is a figure showing a film thickness distribution of an end face

of a protective film of the display unit according to the comparative example

of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the invention will be described in detail



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS An enbodi nent of the
invention will be described in detail 7 hereinbelowwith reference to the
drawi ngs. Fig. 1 shows a cross sectiohal construction of a display unit
according to an enbodi nent of the invention. This display unit is used as
an ultrathin organic light emtting color display unit or the |ike, and,
for exanple, a driving substrate 11 and a sealing substrate 21 are pl aced
opposite, and their whol e faces are bonded by an adhesive | ayer 30. The
driving substrate 11.is .made of an.nsulating material such as glass. The
dri vi ng E‘E’E?é{‘i"g]f’g’ ‘fithi]%ef?flg&??g%ﬁﬁﬁndmwﬂlgﬁ'spl ay area 11A. The display area
11A is provided with, for exanple, an organic light emtting deyvice 10R
whi ch enits rebig ilghows aaross gantienal wg@#wm%l @@Pi%emm@ccmlea emts
green lights, and an organic light emtting device 10B which_ emts blue

l'i ghts i tp ;rdembodimendt of xhet invendiona whbise displagxusitndd usednpecéon area
11B is provided adjacently to this display area 11A in order to nmake
connect i altrhifineerpdrie liglgaendtiinghtolenidi¢plag deiti oesthtORke 1@@d, afiod 10B
and a drive circuit and the like. In addition, the display area 11A is

covered wkAmpde, P4 OdEFgY Qubkiratd PAS andaki Sehlingd Mubstaté R Prareeplaca®i sture
and the like fromintruding into the organic light emtting devices 10R

10G andg, e'aﬁdtqﬁ%-trogg%fbégﬁéb&qaé&wgndgaﬂ&?feagag%s 0G and 108, for

exanpl e, Irst elec as an anode; an I nsu ilm 13, an

organi ¢ | ayer 1, o and 4,500 A BHLA% M MeRatRl RRARP hAY BEET 11
glass. The driving substrate 11 is provided with a display area 11A. The
display area 11A is provided with, for example, an organic light emitting
device 10R which emits red lights, an organic light emitting device 10G
which emits green lights, and an organic light emitting device 10B which
emits blue lights in order in a matrix state as a whole. An exiernal
connection area 11B is provided adjacently to this display area 11A in order
to make connection between the organic light emitting devices 10R, 10G, and
10B and a drive circuit and the like. In addition, the display area 11A is
covered with a protective film (passivation film) 11C to prevent moisture and
the like from intruding into the organic light emitting devices 10R, 10G, and
10B.

In the organic light emitting devices 10R, 10G, and 10B, for example,
a first electrode 12 as an anode, an insulating film 13, an organic layer 14,
and a second electrode 15 as a cathode are layered in this order from the
driving substrate 11 side. On the second electrode 15, the protective film

11C is formed.

The first electrode 12 also has a function as a reflection layer, so that



driving substrate 11 side. On the second el ectrode 15, the protective film
11C is formed. The first electrode 12 also has a function as a reflection
Llayer, so that Sit is desirable that®the first electrode 12 has a

refl ectance as high as possible in order to inprove light emtting
efficiency. For exanple, materials to nake the first electrode 12 include
sinpl e substances or alloys of netal elenents with high work function,
such as platinum (Pt), gold (Au), silver (Ag), chromum (Cr), tungsten (W

and t he iiéﬁesﬁaﬂ@ %@gﬁé skt bRBtrlE A h& §5EN6dEnde ab highaspRygib1di rection
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and copper f 0. %to 1 W% can e ¢ited. A function,of .the

i nsul at |W€k§%ﬁﬁ %:!is‘? §fec¥n eei%\n‘ﬁ’\r%f‘iet §'aR u?‘gbﬁtﬁé‘cesi R&ﬁ‘qg‘tﬁ’i%ﬂf BRReen each
first electrode 12 of the adjacent organic [ight emtting deviges 10R
10G andeleomntyivath fighaverly fumetiam $uch, as platanupa (), gelds(An §ll¥Rhess of
about 300 nm and made of an insulating material such as silicon dioxide
(Si 02). @mpowchromitmoiCof temesten AW endather like. v 4Ar thiskaessoplithe fitst | i ght
emtting colors of the organic light emtting device 10. Fig. 2 shows an
enl ar gedelétodef 12 fonGler Iggdrodindctiohe (baxgdnaitet agiarply dréfartede tor gani c
light emtting devices 10R and 10B. The organic |ayer 14 of the organic
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example, AgPdCu alloy, whose main component is silver, and which contains
palladium (Pd) of 0.3 wt% to 1 wt% and copper (Cu) of 0.3 wt% to 1 wt% can
be cited.

A function of the insulating film 18 is, for example, to assure the
insulation between each first electrode 12 of the adjacent organic light
emitting devices 10R, 10G, and 10B. The insulating film 13 is, for example,
has a thickness of about 300 nm, and made of an insulating material such as
silicon dioxide (SiOz).

A construction of the organic layer 14 varies according to light
emitting colors of the organic light emitting device 10. Fig. 2 shows an
enlarged view of a construction of the organic layer 14 in the organic light
emitting devices 10R and 10B. The organic layer 14 of the organic light
emitting devices 10R and 10B has a structure wherein an electron hole
transport layer 14A, a light emitting layer 14B, and an electron transport
layer 14C are layered in this order from the first electrode 12 side. The

function of the electron hole transport layer 14A is to improve efficiency to

inject electron holes into the light emitting layer 14B. In this embodiment,



transport |ayer 14A, a light emtting |layer 14B, and an el ectron transport

| ayer 14C are layered in this order fromthe first electrode 12 side. The
function of the electron hole transpo®t |ayer 14A is to inprove efficiency
to inject electron holes into the light emtting layer 14B. In this

enbodi nent, the electron hole transport |ayer 14A also has a function as an
el ectron hole injection layer. The function of the light emtting | ayer
14B is to produce lights by current injection. The function of the

el ectron_transport, l.ayer 14C .is to i nmprave ef.ficiency to . nject. el ectrons
"nto t heth BIREvram hIF NERRSIpEt 1aves, T4A, S0 HA% £ SwOGHOn a8 At Jsgrpn e, 14A of
the orgapic lLight emttin devi ce _10R,. for .exanpl e, has .a thi ckness of
about 451%1:1:1%&33%&@@ fg%twp(fr@%ﬁghwnlwﬁﬁmn 1flarisite; produsge - NPD) .
The light emtting layer 14B of the organic light emtting device IOR for
exanpl e, lights by cairertariecipn. abbeatfusctionof theleleatrondransporpilayer 14C

[ 4-[ N-(4- met hoxyphenyl ) - N-phenyl am nol |l stil benzene-1, 4-dica-bonitrile
(BSB) . Tixtecinemtove efficianepts injeetyedecttdas nito thhdigitganittinkilgher 4Bt t i ng
device 10R, for exanple, has a thickness of about 30DTn, and nade of

8- qui nol i nol alrHE1dedtr6:0 M EXrdripadd 1aykrel £A @€tthenrgahk liphhepdttingayer 14A
of the organic light emtting device 10B, for exanple, has a thickness of
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about 50 nm, and made of 2,5-bis [4-[N-(4-methoxyphenyl)-N-phenylaminol}
stilbenzene-1,4-dica-bonitrile (BSB). The electron transport layer 14C of
the organic light emitting device 10R, for example, has a thickness of about
30 nm, and made of 8-quinolinol aluminum complex (Alqgs).
The electron hole transport layer 14A of the organic light emitting
device 10B, for example, has a thickness of about 30 nm, and made of «
-NPD. The light emitting layer 14B of the organic light emitting device 10B,
for example, has a thickness of about 30 nm, and made of 4,4-bis
(2,2-diphenyl vinyl) biphenyl (DPVBi). The electron transport layer 14C of
the organic light emitting device 10B, for example, has a thickness of about
30 nm, and made of Alqgs.
Fig. 3 shows an enlarged view of a construction of the organic layer
14 in the organic light emitting device 10G. The organic layer 14 of the
organic light emitting device 10G has a structure wherein the electron hole

transport layer 14A and the light emitting layer 14B are layered in this order

from the first electrode 12 side. The electron hole transport layer 14A also



14 in the organic light emtting device 10G The organic |layer 14 of the
organic light emtting device 110G has a structure wherein the el ectron hole
transport |ayer 14A and the light emtating |ayer 14B are layered in this
order fromthe first electrode 12 side. The electron hole transport |ayer
14A al so 10 has a function as an electron hole injection layer. The |ight
emtting layer 14B also has a function as an electron transport |ayer. The
el ectron hole transport |ayer 14A of the organic light emtting device

10G for.exanple,, has a thickness,of .about 50 n and -rmade . of -NPD. The
I ht " arbak ninckings o B SeC e ROHGHNPEAP JRKCTonTbe, SR S EET 1 or
exanpl e, has a thickness of about 60 nm and nmade of Alga m xed with
counar i n16B(asy has atfupstion apan elestnen tepaenarddeyers shown in Figs. 1 to 3,
for exanple, has a thickness of 5 nmto 50 nm and made of a sinple

subst ance or afhaldlestrofm holetrednsposhdayesr WA oflthe ongakid light ieorittingch as
al um num (Al), magnesium (Mj), calcium (Ca), sodium (Na) and the |iKke.
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preferable, and a mass ratio of magnesiumand silver is preferably
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organic light emtting devices 10R, 10G and 10B with thée adhesive | ayer
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10R, 10 and 10 d.,ary,anged in the area corresponding to the display
ar ea 11%‘6‘}% gF?@??fgl Vg{ﬁst rate 11.

The second electrode 15 shown in Figs. 1 to 3, for example, has a
thickness of 5 nm to 50 nm, and made of a simple substance or an alloy of
metal elements with low work function, such as aluminum (Al), magnesium
(Mg), calcium (Ca), sodium (Na) and the like. Specially, an alloy made of
magnesium and silver (MgAg alloy) is preferable, and a mass ratio of
magnesium and silver is preferably Mg:Ag=5:1 to 20:1.

The sealing substrate 21, as shown in Fig. 1, seals the organic light
emitting devices 10R, 104, and 10B with the adhesive layer 30. The sealing
substrate 21 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, and
arranged in the area corresponding to the display area 11A of the driving
substrate 11.

In the external connection area 11B shown in Fig. 1, the first
electrode 12 of the organic light emitting devices 10R, 10G, and 10B is
extended to outside of the protective film 11C, and becomes an external
connection terminal 16, On the external connection terminal 16, a external

terminal 17 is provided. Though not shown in the figure, the external



In the external connection area 11B shown in Fig. 1, the first electrode
12 of the organic light enmtting devices 10R, 10G and 10B is extended to
outside of the protective film 11C, dihd beconmes an external connection
termnal 16. On the external connection termnal 16, a external term nal
17 is provided. Though not shown in the figure, the external 11 connection
area 11B is provided for the second el ectrode 15 as well. The protective
film11C shown in Fig. | is fornmed to cover t he display area 11A and

th | ti th tective fil

TIC TS niecRron SPandiasae Ve G bt pown oBEe T g Wl G (s, 02) and
| tride (SiNs d 11D of the protective fj|
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substrate 21 corresponding to this end face 11D. Thus, the end face 11D of
the protarea YbAfaridrednge the external gemnentiompres Lk elFpr\esemplgl the oss
section in the position of the end face 21A of the sealing substrate 21,
and t he pruteetive filmpl By iameadel dfa itsamsparent] dvéleédirichenghr a¢ siliconeoxfidé m 11C i n
a uniformfilm thickness. Consequently, intrusion of noisture or the |ike

i nto t he(FHsphad silddoRenittife(BINDE RAreyRd Fasd 1112 bf alé birdtechite il DI@ani c
| i ght emtti ng devices |10R 10G and 10B can be inproved, and the frame

area, | m%deaisﬁ%ra%ﬁfcgvp d 9P Bl gfaj%;sm 1 Pgcd NG the KBARD

speci fi | cal regarding a | ckne tion the pr ot%ct ive
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in the position of the end face 21A of the sealing substrate 21, and the entire
display area 11A is covered with the protective film 11C in a uniform film
thickness. Consequently, intrusion of moisture or the like into the display
area 11A can be prevented, reliability of the organic light emitting devices
10R, 10G, and 10B can be improved, and the frame area, i.e. the external
connection area 11B can be reduced.

More specifically, regarding a film thickness distribution of the
protective film 11C in the area within 2 mm from the end face 21A of the
sealing substrate 21, a relative film thickness is preferably 0.95 or more,
when a film thickness T in the position sufficiently inside, for example, at
least 100 nm inside from the end face 21A of the sealing substrate 21 is 1.
However, it is needless to say that the relative film thickness may be partly
under 0.95, influenced by surface characteristics. The reason why the
relative film thickness is set to 0.95 or more as above is that such values are

within an allowance considering change of film thickness and the like due to

a factor in the deposition process of the protective film 11C. Another reason



| east 100 nminside fromthe end face 21A of the sealing substrate 21 is 1.
However, it is needless to say that the relative filmthickness may be
partly under 0.95, influenced by suARace characteristics. The reason why
the relative filmthickness is set to 0.95 or nore as above is that such
values are wthin an all owance consi dering change of filmthickness and
the like due to a factor in the deposition process of the protective film
11C. Anot her reason 12 is that when the filntthickness distribution S

V\nthlnthe €~1.8 ,SUbst anki fect e [usi on of
noi st ur e oT’h %IB i Y}Hg&%ﬁssgtsg’i}bgilgﬁ lfl‘ﬂ%@é s %’%‘f al n‘Jﬂgée’l i s
preferabl e that th| nner the agbove thl kness ger the
| ower | j§HAst 6’(1“?-{1@%19?‘} rﬁrteNP’B"?%H%sgb n('i’t"éstl?’il t‘PBh“—" HEe RF t%ten15 ]F‘h range
(for exanple, 0.97, 0.98 or the like). It is desirable that the end face
11D of td#isplasoarsetihecan bepbtained. alt is@referabledhan she shinnesshaiakgve o t he
vertical plane VP as shown in Fig. 1. However, the end face 11D of the
prot ect i fibnf thick#és CRnisbethe! ibiggdry thé alutweat Yot nfitle, filme thickneke di spl ay
area 11A side as shown by a dotted line 11E, or to outside, i.e. to the

ext er nal 4ixeHBAEILHAS vatlea thbBveaaage $f@wWxalpla, 007 698 dr the 1. | n
addition, the end face |iD of the protective film11C can correspond to

the vertical pttal@ed%\]ét’rab% that the eﬁhai!‘é&:@dlﬂj) o?'tﬁ@%’roté&ﬁ'véeﬁl% 1104sshde, from

one locally to anot However, when th d faCce 11D does not correspond
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to inside, i.e. to the display area 11A side as shown by a dotted line 11K, or to
outside, i.e. to the external connection area 11B side as shown by a dotted
line 11F. In addition, the end face 11D of the protective film 11C can
correspond to the vertical plane VP, or can be slanted to either inside or
outside, from one locally to another. However, when the end face 11D does
not correspond to the vertical plane VP as the dotted lines 11E and 11F as
above, it is preferable that a distance D between a lower end 11G of the end
face 11D and the vertical plane VP is set to 2 mm or less. When the
distance D is within this range, a total of inner deviance and outer deviance
of the lower end 11G of the end face 11D from the vertical plane VP can be at
most 4 mm, and the frame area, i.e. the external connection area 11B can be
reduced, compared to a conventional way wherein the film thickness of the
protective film increases with a slant, and 90% of a given film thickness is
attained in the position of about 5 mm inside from the lower end of the
protective film.

It is more preferable that the distance D between the lower end 11G



of the lower end 11G of the end face 11D fromthe vertical plane VP can be
at nost 4 mm and the franme area, i.e. the external connection area 11B
can be reduced, conpared to a convedBional way wherein the fil mthickness
of the protective filmincreases with a slant, and 90% of a given film
thickness is attained in the position of about 5 nminside fromthe | ower
end of the protective film It is nore preferable that the distance D
between the lower end 11G 13 of the end face 11D and the vertical plane VP

is set t t] igal > ' : | Al ion 11
ot o 10 4 YIS O B vortRl BRRCUP 55 sk Bh REARYy SEEHRAESE O T
thicknezﬁ of the _protective film1l Cin the position sufficiently inside
from t heBBREPSFO12 1A of the sealing substrate 21, e represents an angle
which is _made by a plane [1J which is on the face drawn from an upper end
11H to t WMathsraatieslEannessign klhe end face 11D of the protective film 11C,
inrelation to the vertical plane VP, and its value is wwthin 0" : !5 0

. 5 10" .) TheDechRdbanéf) setting to 0' : 5~- 0 : 5 10" in Mathemati cal
Expression 1 is that, as described bel ow, when the end face 111) of the
protective fil{nkhe mathenvdtied dxpressiantT oppresenizha figmudiicknashef $bal i ng
substrate 21 as a nmask, angle e becones within the above range. Further,

since a ysdigbtis@hilrhi 110 i tHCFde6on Shffidiently; Ph&db ifkdin fthb @hd ¥sed 31A56M 0.5 g
mto 3 gm it is alnost wunthinkable that the distance D between the | ower
end 11G gf, Eéﬁir?é]guf)ﬁggte 21, 0 represents an angle which is made by a plane
11J which is on the face drawn from an upper end 11H to the lower end 11G
of the end face 11D of the protective film 11C, in relation to the vertical plane
VP, and its value is within 0° = 6 =10° )
The reason of setting to 0° = 6 =10° in Mathematical Expression 1
is that, as described below, when the end face 11D of the protective film 11C
is formed by anisotropic etching using the sealing substrate 21 as a mask,
angle § becomes within the above range. Further, since a usual set film
thickness of the protective film 11C is from 0.5 pm to 3 um, it is almost
unthinkable that the distance D between the lower end 11G of the end face
11D and the vertical plane VP becomes large close to 2 mm, so that sufficient
effect can be obtained practically when 0° < § =10° in Mathematical
Expression 1 is satisfied.
This display unit can be, for example, produced as follows.
Figs. 4 to 7 show a method of manufacturing this display unit in the
order of processes. First, as shown in Fig. 4, on the driving substrate 11

made of the above-mentioned material, the first electrode 12 and the

insulating film 13 made of the above-mentioned materials are deposited in



11D and the vertical plane VP becones |large dose to 2 mm so that
sufficient effect can be obtained practically when 0' : 50 : 5 10" in

Mat hemati cal Expression 1 is satisfimd. This display unit can be, for
exanpl e, produced as follows. Figs. 4 to 7 show a nethod of nmanufacturing
this display unit in the order of processes. First, as shown in Fig. 4, on
the driving substrate 11 nade of the above-nentioned material, the first

el ectrode 12 and the insulating film 13 nade of the above-nentioned

materi al g, ar.e deposj.t.ed in 14 the foregoj t hi ckness by, for .exanple, DC
Sputteri B eBame Mickuedh Y 18 exRRBCHD U TRITPg, Selptiine SLlREnBgr aphy
techni que, and patterning is_made in the formof a given shape. After
that, asDeApY using, dor axampiedithogeaphy tecdhwigueAnd Patietpieg 1s mpde 14A,

the light emtting |ayer 14B, the electron transport |ayer 14C and the
second eirdheddemlst atdgiven ishapet hafferribgd; ag sholirckmddg. drak wredl, thde of the
foregoing materials, are sequentially deposited, for exanple, by

deposi ti elpctrwnchblecrengsoit dayérgMA ethd light eflgiting $aydr3AB,1Me elatitohOB as
shown in Figs. 2 and 3 are fornmed. The first electrode 12 and the second

el ect r oderakphft Myldher AxaNBle SARRACLILHoHETTH GdlicH Bal¥ theXfoeBsting
thensel ves t0 the "'external connection area 11B. Further, on the eXternal

conect SRkl ol 5 R0F AR e il P gthhes et
o oo e LTS A i) Y S SR i | .
shown in 15h? 10(6}’, ailgeloaBdgse S}ilgvgnlig Ei‘[gs.320aril§ 3fa(}rer%_131(_:|mg3. The first electrode
12 and the second electrode 15 form the external connection terminal 16 by
extending themselves to the external connection area 11B, Further, on the
external connection terminal 16, the external terminal 17 is formed.
After that, as shown in Fig. 5, the protective film 11C made of the
foregoing material is formed over the whole face on the side of the display
area 11A and the external connection area 11B of the driving substrate 11.
Subsequently, as shown in Fig. 6, the adhesive layer 30 is formed on
the protective film 11C, the sealing substrate 21 is arranged in the area
corresponding to the display area 11A of the driving substrate 11, and
bonded with the adhesive layer 30 in between. Then, the end face 21A of
the sealing substrate 21 is preferably arranged by aligning with a boundary
between the display area 11A and the external connection area 11B.
After that, as shown in Fig. 7, anisotropic etching using the sealing
substrate 21 as a mask is performed to the protective film 11C, and the end

face 11D of the protective film 11C is formed along the vertical plane VP

including the end face 21A of the sealing substrate 21 which lies on the same



the protective film11C, the sealing substrate 21 is arranged in the area
corresponding to the display area 11A of the driving substrate 11, and
bonded with the adhesive |layer 30 in fsetween. Then, the end face 21A of

the sealing substrate 21 is preferably arranged by aligning with a boundary
between the display area 11A and the external connection area IIB. After
that, as shown in Fig. 7, anisotropic etching using the sealing substrate
21 as a mask is perfornmed to the protective film11C, and the end face 11D
of the protective fi I11C is forped along . the vertical plane VP including
the end F @Szﬁmscﬁnifgéesﬁg flﬁﬁ oki65e., SinEe $he SPAIERE FRASTBIF Thas 3RR 15 i de
as this end face 11D |.ies, Here, since the sealing substrate 21 is used as
a mask, AAFkiMESH, smagkiawets anpecessarfiaic that isnureasastioming poesss ks
sinplified. In addition, since there is no possibility that the protective
film 1l6mplified.neth eddidist, simceothere ds nodiosgibtilityt theatebhieepmoddctovenfibat i on
area 11B as conventional, reliability of the external connection term nal

16 can belCiisfsened in Antas 6Opotralia it Fhe $xb&tinal REEhEtIA hved 11BB8d i N
case where a nethod can secure an etching selection ratio of the sealing

substrat @ox?@er%lft%al,t heLBRbRItGC bt e E%M%P-codﬁi&@{i‘ﬂ?é]& StePmifihF g Eahnpkude

etching wth (reactive i1on etching) and etching wth radi cal source.

i st ance BEESveR e ARERIBRiCRRHA 58 sl iRl fipliel W BB per ol
o sati S Hhat ReRderea soistobecelsflion TiSpEVE Senbasditistedt Edhonn | n
Figs. 1 to 3 is conpleted. In_this display_unit, when a_given voltage is
appl i ed B¢ ywetedtive filps{lC. Examples of efching include etching with RIE
(reactive ion etching) and etching with radical source. Further, when
performing anisotropic etching, it is preferable to set the distance D between
the lower end 11G of the end face 11D and the vertical plane VP to 2 mm or
less, and it is more preferable to set the distance D to satisfy Mathematical
Expression 1. 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 15, current is injected into the light
emitting layer 14B, and an electron hole and an electron recombines, leading
to light ‘emitting mainly at the interface of the light emitting layer 14B.

This light is extracted through the second electrode 15, the protective film
11C, and the sealing substrate 21. Then, there is the possibility that
moisture or the like intrudes into the display area 11A through the end face
11D of the protective film 11C. However, in this embodiment, the sealing
substrate 21 is arranged in the area corresponding to the display area 11A of

the driving substrate 11, and the end face 11D of the protective film 11C is

formed along the vertical plane VP including the end face 21A of the sealing



el ectrode 12 and the second el ectrode 15, current is injected into the
light emtting |layer 14B, and an el ectron hole and an el ectron reconbines,
|]eading to light emtting mainly at téhe interface of the light emtting

| ayer 14B. This light is extracted through the second el ectrode 15, the
protective film 11C, and the sealing substrate 21. Then, there is the
possibility that noisture or the like intrudes into the display area 11A
t hrough the end face 11D of the protective film11C. However, in this

enbodi nent, the sealin .ubstrate 21 is arranged.in t are r espondi ng
to the dSUBFtLyt fou 215 wiib ofies o "o PR S t%sattglslfnﬁffacq HTL s ace 110
of the protectlvefllm11C|s formed along the vertical plane VP including

the end Therefone idre end faeal §1AY of gheuprnteetive Flm\ALEhis) faxmeaghinteeanane si de
as this end face 11D lies. Therefore, the end face 11D of the protective
fil m 11Capprdimaselyi vﬂrbicahcroappedicbmm ¢he/ positioncdlthe eadSase 21 Aaf tha t he
position of the end face 21A of the sealing substrate 21, and the entire

di splay seslénd bAbktrat®\Pa) ecdvlid ehbiee dikplagcarese11Alim db¥erddrwathinheorm film
t hi ckness. Consequently, intrusion of noisture or the like into the

di spl ay BreRchiéflm PIGYRY ﬁﬁlfoﬁﬂchzmhﬁ:hhbgé y eénse&;b%na&gﬁﬁ&-&sibhqﬁt _
emtting devices 10R, 10G and 1OB 1s I nproved ove, according to this
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to the dISp ay area 8’ehd Tace 11D
of the protective.f for al ertical plane VP including
t he end f[’lé%g nglﬂg\cgghf %té gﬁ@ﬁr&ﬁg‘gﬁdﬁ#&%lml’@ n the same side
as this end face 11D li es. Therefore the end face 111) of the protective
film11Cis fofFebavat aceanding i iirsrabydipegnt; she sealing substrate 21 is

arranged in the area corresponding to the display area 11A of the driving
substrate 11, and the end face 11D of the protective film 11C is formed along
the vertical plane VP including the end face 21A of the sealing substrate 21
which lies on the same side as this end face 11D lies. Therefore, the end
face 11D of the protective film 11C is formed into an approximately vertical
cross section in the position of the end face 21A of the sealing substrate 21,
and the entire display area 11A is covered with the protective film 11C in a
uniform film thickness. Consequently, intrusion of moisture or the like into
the display area 11A cen be prevented, and reliability of the organic light
emitting devices 10R, 10G, and 10B can be improved. In addition, the
frame area, i.e. the external connection area 11B can be reduced. In result,
particularly in a small organic light emitting display mounted on a portable
information device, the display area 11A can be larger with the same-sized
display unit.

In particular, since the distance D between the lower end 11G of the

end face 11D and the vertical plane VP is set to 2 mm or less, the total of



cross section in the position of the end face 21A of the sealing substrate
21, and the entire display area 11A is covered with the protective film
11Cin a wuniformfilmthickness. Consequently, intrusion of noisture or
the like into the display area 11A can be prevented, and reliability of
the organic light emtting devices 10R, 10G and 10B can be inproved. In
addition, the frame area, i.e. the external connection area 11B can be
reduced. In result, particularly in a small organic light emtting display
mounted on a portable .information deyjce, the di ay..area.]1A be

| ar ger wiEReT: YRVianeR 28 pLer deegns of khe loysr ﬁagtﬁﬂmﬁﬂ}e endhéace B i st ance
D between the | ower end 11G of the end face 11D and the vertical plane VP
i s set té&om the gertieplanedR eambe @t mosti hpup, dadithadearan@rewties. thevi ance

of the lower end 11G of the end face 11D fromthe vertical plane VP can be
at nost é4xtarpaheehndesionranee ldBeean be eedudesl, ext ernal connection area 11B
can be reduced, Further, particularly, since the end face 111) of the

protective fil Furthl?, parfieulaely, Bin@ntleothamace difhiongheSrogedtie fhal i ng
substrate 21 as a nmask, nasking is unnecessary, so that its manufacturing

process 1$C & fRidd 8§ adiBo@eflic bMRIng UESs LhB' RallihgSudsstebd) idsyat hat the
protective film 11Cis formed in a state of protruding to the external

connect! il kg, SNEIAIEL 6} 30| LBl 08
exanpl es s{)ngpltiﬁgd.i (Y Ql%iich%?onvyi slirllcebﬁle(%gslg rniob];()aodsm e1111%‘7"’ that the protective film
11C is formed in a state of protruding to the external connection area 11B as
conventional, reliability of the external comnection terminal 16 can be
improved.
[Examples]

Further, concrete examples of the invention will be described below.
(Example 1)

In the driving substrate 11, the display area 11A was formed and the
external connection area 11B was formed adjacently to the display area 11A
in the same manner as in the foregoing embodiment, except that the organic
light emitting device 10G was only provided. Further, the protective film
11C made of SiNy in its set film thickness of 2 pm was formed over the
whole face of the driving substrate 11. As conditions for deposition, a
plasma CVD unit with 13.56 MHz was used, SiHs, NHs, and Nz were
supplied in respective flows of 100 scem, 400 scem, and 2,000 scem, and 60Pa
and 100W were applied. After that, the sealing substrate 21 was arranged
in the area corresponding to the display area 11A of the driving substrate 11,

the driving substrate 11 and the sealing substrate 21 were bonded with the



(Exanple 1) In the driving substrate 11, the display area 11A was forned
and the external connection area 11B was forned adjacently to the display
area 11A in the same manner as in th@& foregoi ng enbodi ment, except that
the organic light emtting device I0OG was only provided. Further, the
protective film 11C made of SIN, inits set filmthickness of 2 g mwas
formed over the whole face of the driving substrate 11. As conditions for
deposition, a plasma C/D unit with 13.56 MHz was used, SiH4, NH3, and N2

were su ied in respective flo f 100, sc 00 sccm ,.and..2, sccm
and 6opagﬁia%‘f&@>@wr @%ﬁe&aﬁﬁftﬁs@nﬁﬁaﬁe Tihotd swrﬂ@cwsgil%fﬁgzl vas
arranged in the area corresponding to the display_area 11A of the driving
subst r at wasformegd dynnisptirgpicuaiching wsing thesealingsahetnage 2dtana mask1 were
bonded with the 18 adhesive layer 30 in between, and the end face 111) of
t he prot Eetsick ahisotrddi€etelingf aREIiubit was ssed,omd aetetthing cosditgonshe
sealing substrate 21- as a mask. In such anisotropic: etching, a RIE unit

was usedCFRanthd®6.6vem fitpptivddit Fépsctivéfibwanst 2R Besne andpPd isédnj And
respective flows of 200 scem and 50 sccm and RF output was 200W ( Exanpl e
2) A di spiay,idittwy@sodwoduced in the same manner as in Exanple 1, except
that a radical source was used in anisotropic etching, and CF4 was

radi cal i Eﬁgamﬁfe ére radi cal source, USC nade by ULVAC was used. As a
conparatirve exanple in relation to Exanples 1 and 2, a display unit was

produced in t hg d'%iaslp ayrr&rnu evrvaéle Sbri)gu(%&a {H) ltﬁe ]éhmeexﬁa.e 1‘1tne¥t'haast ina?!}xample 1,
except that a radical source was used in anisotropic etching, and CF4 was
radicalized. As the radical source, USC made by ULVAC was used.

As a comparative example in relation to Examples 1 and 2, a display
unit was produced in the same manner as in Example 1, except that an
external connection area 111B was covered with a mask 118 in a thickness of
1 mm made of Al2O, a protective film 111C was formed in a display area 111A,
and then the protective film 111C and a sealing substrate 121 were bonded
with an adhesive layer 130 in between, as shown in Fig. 8. Then, the mask
118 was formed so that an opening 118A becomes the same size as that of the
sealing substrate 121, in order to obtain the external connection area 111B of
the comparative example with the same size as that of the external
connection area 11B of Examples 1 and 2. In Fig. 8, components
corresponding to those in Fig. 1 are applied with symbols which have
additional number 1 on the top of the symbeols in Fig. 1.

After retaining the obtained display units of Examples 1, 2 and the
comparative example for 1,000 hours in an environment of 65°C and relative

humidity of 90%, their light emitting faces were checked. The results are



external connection area 111B was covered with a mask 118 in a thickness of
1 mm nade of A120, a protective film 111C was fornmed in a display area
111A, and then the protective film 11b1C and a sealing substrate 121 were
bonded w th an adhesive |ayer 130 in between, as shown in Fig. 8. Then,
the mask 118 was forned so that an opening 118A becones the sane size as
that of the sealing substrate 121, in order to obtain the external
connection area 111B of the conparative exanple with the sane size as that
of the external conn ctig,n area 11B of Exanples | and 2. In Fig. 8,
conponenBROWRILFRRGHIY HYy 15 OH8sein Fig. 1 are applied with symbol s which
have additional nunber | on the top of the synbols in Fig. 1. After

retai ni ng the ABtexi¢ratredibspFigs. Griot BL, ovhifs heidésplay unitinef Exempdempar at i ve
exanple for 1,000 hours in an environnment of 651C and relative humdity of
90% t heandl Bghhowsdt hondeflezineationr ef doedkedce, Tlke r displays wrie 40O thhown
respectively in Figs. 9 to 11. As evidenced by Figs. 9 to 11, while the

di spl ay devnparativiexaphsie showed prophessede nlecabest Mhidlinnceofrdminitsance,
the display unit of the conparative exanple showed progressive decline of
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display units were observed by a scanning el ectron m<croscope (SEM after
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In the p(f)ifllnt Il%% became a vertical cross section as shown in Fig. 1, in the
comparative example, a film thickness distribution as shown in Fig. 12 was
recognized in an end face 111D of the protective film 111C. In the position
of horizontally 2 mm inside from a lower end 111G of the end face 111D, the
attained film thickness was about 50% of a film thickness in the position of
sufficiently inside from the lower end 111G of the end face 111D.
Namely, it was clarified that, in the case where the protective film
11C is formed over the whole face of the driving substrate 11, the sealing
substrate 21 is arranged in the area corresponding to the display area 11A of
the driving substrate 11, and then anisotropic etching using the sealing
substrate 21 as a mask is performed, the end face 11D of the protective film
11C can be formed along the vertical plane VP including the end face 21A of
the sealing substrate 21 which lies on the same side as this end face 11D lies,
the entire display area 11A is covered with the protective film 11C in a
uniform film thickness so that intrusion of moisture or the like into the

display area 11A is prevented, and deterioration of luminance of the organic

light emitting devices 10R, 10G, and 10B can be prevented.



of horizontally 2 mminside froma |lower end 111G of the end face 111D, the
attained filmthickness was about 50% of a filmthickness in the position
of sufficiently inside fromthe | ow®0 end 111G of the end face 111D.
Nanely, it was clarified that, in the case where the protective film 11C
Is formed over the whole face of the driving substrate 11, the sealing
substrate 21 is arranged in the area corresponding to the display area 11A
of the driving substrate 11, and then ani sotropic etching using the

seal ing substrat. as a mask .is perforned,. the end face 11D of. the

orot ecti ve 1 | Jhiler dheasminticn dutp Heshg deRcived Wi TBIZABCRC! fBP Ui ng
the end face 21A of _ the sealing substrate 21 which lies on the sape side
as this empofdipent, the inggntions nobtlipitedtogbg fonegoing probodimepéy 28dwi t h t he
protective film211Cin a wuniformfilmthickness so that intrusion of

moi st ur evariousembdifEations mhay beimptay Hoeexhbiples matermls.cthickness,
deterioration of |um nance of the organic Ilight emtting devices 10R 10G
and | OB deposi€iofn maritivide dand @eybsitidnt dmditives forosadhakyee afte d@ds dGirhited W t h
reference to the enbodinment, the inventionis not limted to the foregoing

embodi megy ,thaBE dyRkiRdS iOehd ifeRdde &RV olendmdean& optHR¥ afR]teriaf@t eri al s,
t hi ckness, deposition nethods, and deposition conditions for each’l ayer

ore 1oL AL ADAeGE B Sd MobdRul S0 A0, el R Ot e

mat eri al s, Sss, deposi e n I ons can be
lied. ., F le, t h.in_.the f ' | t, th [
The ' or oFgE TR pvelindt Ay REPROT SR mRRG  PROtSe: B dhBct s ve

film211C can be de of Al02, and a strucgture conpining a SiN,, film and
an A102 protegtive film 11C made of SiNxdhas Is)een ﬁescnebed, r&ie protgective Al 118

can be made of AlO, and a structure combining a SilN film and an AlO2 film
can be applied. Further, deposition of the protective film 11C can be made
by sputter method in addition to CVD. Furthermore, as for anisotropic
etching for the protective film 11C, high selected ratio gas such as
octafluorobenzene can be used.

Further, for example, though in the foregoing embodiment, the case
wherein the first electrode 12, the insulating film 13, the organic layer 14,
and the second electrode 15 are layered on the driving substrate 11 in this
order from the driving substrate 11 side, and lights are extracted from the
sealing panel 20 side has been described, it is also possible that the second
electrode 15, the insulating film 13, the organic layer 14 and the first
electrode 12 are layered on the driving substrate 11 from the driving
substrate 11 side in the opposite order to the above-mentioned order, and
Iights are extracted from the driving substrate 11 side.

Further, for example, though in the foregoing embodiment, the case

using the first electrode 12 as an anode and using the second electrode 15 as



can be applied. Further, deposition of the protective film 11C can be nmade
by, sSputter nethod in addition to CVvD. Furthernore, as for anisotropic
etching for the protective film 11C, i gh sel ected ratio gas such as

oct af | uor obenzene can be used. Further, for exanple, though in the

f oregoi ng enbodi nent, the case wherein the first electrode 12, the
insulating film213, the organic layer 14, and the second el ectrode 15 are
| ayered on the driving substrate 11 in this order fromthe driving
substrate 11 _side, and lights are extracted fromthe sealing panel 20 side
has beenadedidepe aSiheens%s whsHi b @ossidle ttheadeersaly l@peglw d#st15, the
Insulating film 13, the organic Iayer 14 and the first electrode 12 are

| ayer ed electriodedid as mgcathbde madeusi] tha senondesldetiroded5 asubstarmde. 1Insi de in
the opposite order to the above-nentioned order, and |ights are extracted

f rom t hetldisicak®,0asSal bsdtetisd fdrdtled seonbwlédtesde 15) a exapR substineegdr an t he
foregoi ng embodi ment, the case using the first electrode 12 as an anode

and usi nguweofsgaen%ﬂ%lel%%faeﬂﬁnw cBfperl addCEi1 0k PRst PEoR KghCwHoprd, it is

possi ble to advérsely use the flrst el ectrode 12 as a cathode and use the

d d t
second 2#13*# 805 aeastel] ERANGr, bibor Hlufrtai ear™Pe MelR U bividfile 4 '°
| ati d.th I hat. h h f t bI )
Poaeyer i RS 120 BF i Sleckepty hOR uleSor bEbach fhe serfnd Hedtodl 52 o
electron hqgl e injection between the second el ecfrode 15 and ghe .organic
| ayer 14andthgrnsenimnlayer 14 ﬂ@sgqltglrt@% Akts regblethat alepggvit Hésmgrst

el ectrode 12 as a cathode and the second el ectrode 15 as an anode,
the first electrode 12 as a cathode and the second electrode 15 as an anode,

the second electrode 15, the insulating film 13, the organic layer 14, and the
first electrode 12 are layered on the driving substrate 11 in this order from
the driving substrate 11 side, and lights are extracted from the driving
substrate 11 side.

Further, though in the foregoing embodiment, the constructions of
the organic light emitting device has been specifically described, not all the
layers such as the insulating film 13 should be provided, and other layers
can be further provided. For example, the first electrode 12 can be a
two-layers structure wherein a transparent conductive film is layered on a
reflection film such as a dielectric multi-layered film and Al.

Further, though in the foregoing embodiment, the case wherein the
second electrode 15 is made of the semi-transparent electrode has been
described, the second electrode 15 can have a structure wherein a
semi-transparent electrode and a transparent electrode are layered in this
order from the first electrode 12 side. This transparent electrode is used for

lowering an electric resistance of the semi-transparent electrode, and made



t he second el ectrode 15, the insulating film 13, the organic |ayer 14, and
the first electrode 12 are |layered on the driving substrate 11 in this
order from the driving substrate 112gide, and lights are extracted from
the driving substrate 11 side. Further, though in the foregoing

enbodi nent, the constructions of the organic light emtting device has
been specifically described, not all the Ilayers such as the insulating
film 13 should be provided, and other |layers can be further provided. For
exanple, the first electrqQde 12 cap. be a two-Ilayers,structure erein a

t r anspar @it cmmﬁmetmﬁrdhq‘@ng ay%?%pfowaagﬁcs? Big thenlig ﬁ%%\é\lﬂe s a
dielectric multi-layered filmand Al. Further, though in the foregoing
enbodi meimt thet lightceraittingdlagen tAea retesial tereake Hartramsparemtdiedrodne

sem -transparent el ectrode has been described, the second el ectrode 15 can
have a sforustamipleViTOgior a cosepuurid H7EPacerthirngcindiem, sage 4Z0), sargbar ent

el ectrode are layered in this order fromthe first electrode 12 side. This

transpar g§fgedl BGireRFabie sus@dgdod corldRMEINitydcaabe bbtdihbd byesdingahese of the
sem -transparent el ectrode, and nade 22 of a conductive material having

Suffi ¢1 el L BRSLUAPICYedRUBAR it bl GEIEIA! REnpdathfe |A GiHcl@Eld bF NG

| ayer. As a naterial to nake the transparent el'ectrode, for exanple, ITO

e Y ChN
he. 1 anspar enfuiies; Hoehci Uik Frpgsitis, SRBPRIISERY, 1 (854 YRR o ur t her
t hough in the foregoi ng enbodi nent., the case wherein the, )
organic light emitting devices 10R, 10G, and 10B are formed in the display
area 11A has been described, this invention can be applied to the case
wherein a natural light element such as an inorganic electroluminescence
device is formed in the display area 11A, or the case wherein a liquid crystal
display element is formed in the display area 11A.

As described above, according to the display unit of the invenfion or
the method of manufacturing the display unit of the invention, since the
sealing substrate is arranged in the area corresponding to the display area of
the driving substrate, and the end face of the protective film is formed along
the vertical plane including the corresponding end face of the sealing
substrate, the end face of the protective film is formed into the
approximately vertical cross section in the position of the end face of the
sealing substrate, and the entire display area is covered with the protective
film in a uniform film thickness. Consequently, intrusion of moisture or the
like into the display area can be prevented, reliability can be improved, and

the frame area, i.e. the external connection area can be reduced. In result,

particularly in a small organic light emitting display mounted on a portable



organic light emtting devices 10R, 10G and 10B are forned in the display

area 11A has been described, this invention can be applied to the case
wherein a natural light elenment such gs an inorganic el ectrol um nescence
device is fornmed in the display area 11A, or the case wherein a liquid
crystal display element is formed in the display area 11A. As descri bed
above, according to the display unit of the invention or the nethod of
manuf acturing the display unit of the invention, since the sealing
substrate js arranged in the area corresponding to the_display_area of the
drivi ng Hidpemation danget te thadlikec dsoflisphyy Areteean ke darger; withthed al ong
the vertical plane including the corresponding end face of the sealing
subst r at sametszeshdisplaseunit. t he protective filmis formed into the
approximately vertical cross section in the position of the end face of the
seal i ng subst r Atéordangltd tiee éinplayeuditsyfloae supeat oStlooingeation, since hhe
protective filmin a uniformfilmthickness. Consequently, intrusion of
nDi st ur edpRahfeD béteRedn i IerddifPbfYha efd fAed oP ehd petReEieE filiehhabi [ ity
can be inproved, and the frame area, i.e. the external connection area can
be reduc : . I r j r [ ' if.Li Ng
di spl ay. et tahe ie B2 (o PR L oS n o B Ao R HishdTTih

| ar sane-si di s nit.. According to

he.  <pPag T b 81 BRUSCRRE I o s ol ot FRa Bégimbr 4788
T e R ) & Bt S B 6 b et oot e
end face of the protective filmfromthe vertical plane can be at nost 4
mm According to the method of manufacturing the display according to

one aspect of the invention, since the end face of the protective film is formed

by anisotropic etching using the sealing substrate as a mask, masking is

unnecessary, so that its manufacturing process is simplified. In addition,

sinee there is no possibility that the protective film is formed protruding to

the external connection area as conventional, reliability of the external

connection terminal can be improved.

Obviously many medifications 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.



and the franme area, i.e. the external connection area can be reduced.
According to the nethod of manufacturing the display according to one
aspect of the invention, since the face of the protective filmis
formed by anisotropic etching using the sealing substrate as a nask,
masking is unnecessary, so that its manufacturing process is sinplified.
In addition, since there is no possibility that the protective filmis
formed protruding to the external connection area as conventional,
reliability of the external connection term nal can be inproved. Qoviously
many nodiEAIBER:i ons and variations of the present invention are possible in
the light of the above teachings. It is therefore to be understood that

wi thin the scope of the appended clains the invention may be practiced

ot herwi se than as specifically described. 24 CLAIMS: 1. A display unit,

conprisijng: a ﬁrdigfﬂ% Iﬁﬂgz,%&gé]ﬁ%ﬁgyl ng a display area; and a sealing

substrate which I's afrangs de where the display area of the
pr ot ecti ve 11 PrEFPBFUE e Mehe by arphcdidd SX0cses an oxt or nal
rranged | n af MALRE SRPETRNEIG 16 ATFRNGHH higide BREF ERELGHIN ng
substrate; and an end face of the protective filmis forned along a
verti calered ghthe driving substrate is provided,
wherein the driving substrate has a protective film which covers the
display area and exposes an external connection area adjacent to the display
area;
the sealing substrate is arranged in an area corresponding to the
display area of the driving substrate; and
an end face of the protective film is formed along a vertical plane

including an end face of the sealing substrate which lies on the same side as

the end face of the protective film lies.

2. A display unit according to claim 1, wherein, regarding a film
thickness distribution of the protective film in an area within 2 mm from the
end face of the sealing substrate, when a film thickness in the position
sufficiently inside from the end face of the sealing substrate is 1, a relative

film thickness is 0.95 or more.

3. A display unit according to claim 1 or 2, wherein a distance D between
a lower end of the end face of the protective film and the veritical plane is set

to 2 mm or less.



including an end face of the sealing substrate which lies on the sane side
as the end face of the protective filmlies. 2. A display unit according
to claim1, wherein, regarding a filgg thickness distribution of the
protective filmin an area within 2 mmfromthe end face of the sealing
substrate, when a filmthickness in the position sufficiently inside from
the end face of the sealing substrate is 1, arelative filmthickness is
0.95 or nore. 3. A display unit according to claiml1l or 2, wherein a

di stance D between a |lower end of the end face of the protective film and
the veritical plane is set to 2 mmor less. 25 4. A display unit according
to any one of the preceding clains, wherein a or the distance D between

the | owgr endy afspidieusitthdds@ngfitol o1y BhObLEEhE peeddding chitds] hbevdnta cal
pl ane sati sfies themati cal Expression 2. [Mthematical Expression 21

DT(tan Bp)ihe!disihRe TRiREHEIH GR 10WRI@RBbOMe dnd SdcesfHeSpivtédtiven filli ckness
of the protective filmin the position sufficiently inside fromthe end

face of e%%"i‘hi:ﬁ%ﬁéﬂ@%&ﬁﬁﬁ&vMQtHé‘rHé@éﬁ@x%r@ébi&DQle which is made by a
pl ane which 1s on the face drawn from an upper end to the | ower end of the

end fac f.the.. ective film in relation to the vertical plane, and
its val mtgeﬁaﬂ#i]%p@ss}o%ﬁ;lo .) 5. Adisplay unit according to any one
of the e ing clainms, wherein an organic light emtting device, which
has an ﬁ%&ﬁ?ﬁ?n%ier including a |ight

(In the mathematical expression, T represents a film thickness of the
protective film in the position sufficiently inside from the end face of the
sealing substrate, 6 represents an angle which is made by a plane which is
on the face drawn from an upper end to the lower end of the end face of the
protective film, in relation to the vertical plane, and its value is within 0° =

6 =10° )

5. A display unit according to any one of the preceding claims, wherein an
organic light emitting device, which has an organic layer including a light
emitting layer between a first electrode and a second electrode, and which
sends out the lights generated in the light emitting layer from the second

electrode side is formed in the display area.

6. A display unit according to any one of the preceding claims, wherein
the driving substrate and the sealing substrate are bonded with an adhesive

layer in between.

7. A method of manufacturing a display unit, comprising:

a driving substrate having a display area; and



emtting |ayer between a first electrode and a second el ectrode, and which
sends out the lights generated in the light emtting |ayer fromthe second
el ectrode side is forned in the dispbgy area. 6. A display unit according
to any one of the preceding clains, wherein the driving substrate and the
sealing substrate are bonded with an adhesive |layer in between. 7. A

met hod of manufacturing a display unit, conprising: a driving substrate
having a display area; and 26 a sealing substrate which is arranged. on a
side where the display _area of the driving substrate is provided, the

met hod i ncl udith§etlies subparabe wWhichiisprrapged oot a\side iwherevidre disphay e f ace
on a side where the display area of the driving substrate is provided,

ar r angi rayeeind thealrivigg substrede & providedyrthe methodsinohdling the stépss ofdli spl ay
area of the driving substrate; and formng an end face of the protective

filmalong a Vermingla pretetive ngilnidivig anwholk FaeeoRf a ldife SPREINGhSUDSE I at e

which lies on the sane side as the end face of this protective filmlies,

cover i ndlikpRydirell dYhe FrRAn2 R bsEXRPO S B AdeEXt €rnal connection area
adj acent t% the displ ay arrelg bysthe pr ot ectclﬁve film 8. A nethod of

facturi I Sol Job1s Lo, to claim7, wherein th d f f
The. prot oct | vaFrPaReoal HeplBEr phieRdtel B ol e optPiiidhas By °° °

fgbif ;?:{ﬁﬁ%yaagggso%thg'dn‘ax‘riggtsﬁggtr%e;%%f acturing a display unit according

forming an end face of the protective film along a vertical plane
including an end face of the sealing substrate which lies on the same side as
the end face of this protective film lies, covering the display area and

exposing an external connection area adjacent to the display area by the

protective film.

8. A method of manufacturing a display unit according to claim 7,
wherein the end face of the protective film is formed by anisotropic etching

using the sealing substrate as a mask.

0. A method of manufacturing a display unit according té claim 7 or 8§,
‘wherein an organic light emitting devicg, which has an organic layér
including a light emitting layer between a first electrode and a second
electrode, and which extracts lights generated in the light emitting layer

from the second electrode side is formed in the display area.

10. A method of manufacturing a display unit according to claim 7, 8 or 9,

wherein the driving substrate and the sealing substrate are bonded with an



wherein an organic |light emtting device, which has an organic | ayer
incl'uding a light emtting |l ayer between a first el ectrode and a second
el’ectrode, and which extracts lights ggenerated in the light emtting | ayer
fromthe second electrode side is formed in the display area. 10. A nethod
of manufacturing a display unit according to claim7, 8 or 9, wherein the

driving substrate and the sealing substrate are bonded with an 27 adhesive
| ayer in between.

adhesive layer in between.



