i- DI.SPLAY UNIT AND I TS MANUFACTURI NG METHOD BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present hnvention relates to a display unit
having a conplete solid sealing structure 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 nmanufacturing nmethod. 2. Description
of the Related Art BISRLASHINGT AND ITsMANUPACTURINGIMEYEOE di spl ay,
an organic light emtting display which uses organic light emtting 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 SBAbKGR@Uﬁq]pF;?EE imﬁg y. The organic light emtting

di splay is also thoug as a ay having sufficient response to

hi gh- def i i I,gh: speed video signals, and is under devel opnent toward
t he practillc%fepd]ug%;&ﬁl’rhkbvfe@%}oé" the possibility that in the organic |ight
emtting displa](,y)%qan area which enits no light (dark spot) is generated
and | um nance Sresnndt Wyeationt velptas: tns podisplaywinét hesing aycpmplketel t he
like into the organic light emtting device. Thus, a sealing technique to
i nhi bi t iSelidugsading efruptiiret wherain sdyiyéng isebstracapravide@oritant dasabyy, a

measure has been
area and a sealing substrate are bonded with an adhesive layer in between

and its manufacturing method, and more particularly such a display unit

N

wherein organic light emitting device is provided in its display area and its
manufacturing method.
2. Deséription of the Related Art
As a display uhit 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 itis a self-light emitting
. type display. The organic light emitting display is also 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 1n 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 inte 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,



t-aken in such a way that an adhesive is applied to a rimpart of a rear
panel, 2 a sealing can nade of netal or glass is bonded thereto, and a
getter material such as calciumis erel osed in the space between the rear
panel and the sealing can. This sealing nethod 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
t he adhesive or the like into inside of the sealing can cannot be

conpl et el ¥ sPA1BVE B4 thadd oo ed] &r%l%soﬁsl%orfﬂeidsbth\éh&oo L%y §&er hatbfiyft ure

wherein the organic light emtting device or the $ealing can I's covered
with a thif] 1{—&% e: | oRen r seal, material and rbon has
been sugggeds}:th e%% %% or Iesxgﬁ%];ag?&?gf@% %@ac?agﬁtﬁ%%eé‘ Bﬁ%fgﬁ rPé’ﬁlegfrnéiﬁfhe

Appl i cati on,.Publ i catd,an Nos. 2002-93586 and 2002-93576.) However, in the
case wher¥2H0§ Ay i ﬁ'agd’é‘ﬁngymEgl%‘éfgﬁd‘Sm% syrh srling; can, hawevernbatievi ce

by the thin 1ﬁ| Im there is a problemthat a part which is not covered with
the thi n BroblgmsinHsspanufeciurngmyoesss gndits epstor Intadditipn, thermisthesed by
residual stress and |ow step coverage. Therefore, in this case, it is

di f fi cul tpassibilipilateintrosionkofrthics moisture xhyeugh ahe adieedivdk or fthertikent r udi ng
into the organic light emtting device. Consequently, a conplete solid

seal i ng dhtairsideofitier sialing ¢Hr vamebt udahpltslyfrevedad. Wi t h organic |ight
emtting device and a sealing substrate are bonded with an adhesive | ayer

e e eSS S S g W
‘:"W the el dHitBnRSasALE ’orV\éHeCQeaqﬁlLE &an is covered with a thin film whose
main components are a seal material and carbon has been suggested. (For
example, refer to J apenese Un‘examined 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 structufe 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



I-nt rusi on of noisture or oxygen, so that reliability of a display can be
I nproved. In sone conplete solid sealipg structures, the organic |ight
emtting ............ .. ... .. ..... . 3%device formed on the driving

substrate are covered with a protective film (passivation film. A

peri pheral franme area of the driving substrate is an external connection
area provided with an external connection termnal to mnake connection
between the organic light emtting device and a drive <circuit or the like.

Wien t he @evitebinied fod thé ﬂﬁv&ﬁ%%%ﬁéﬂrdt@iﬁe%v%fé@'witﬁ%%?ﬁfécﬁ%tﬂﬁﬁ nal ,

reliability of the terminal m ght be | owered. Therefore, = conventionally,
when e @aBLRstioicafi) mA peFHIES 5L SXLETRThoSRRRE! i pal - was
masked. H@rwever ,msi rllcej mas%ien ca%lses ??%%fgto?gheo ag'%i %@Etg%t%nﬁl Zhd
Separatio I ea filmthi ckness distribution of the pratective film
at mask e gghrr%t %z}r@cFlﬁng%ﬁgr%ﬁovb‘iﬁfﬁgﬁlfb G5 prtsERAunngg; nagemélb‘ﬁfib%r
deposi tion, C\/%ce'r(}fm cal vapor. deposition) and the like, particularly in
CVD. NanelFeqC PR PRiTeeen Ghetfrrgaait’oﬂkgixti ¢mittingndeyiter andea dWive a
slant, and in the CVD process, though depending on a mask thickness and a
shape, a St osfthepdilke. 5 Whenrdhebpratectivs £ilm o fotmed ron 3b% ektangl ven
filmthickness. Therefore, the frame area, i.e. the external connection
area t endsnnectien bermgiral, telisbdlity ofthe tohmigal mighcbosadrod] | Theréfote, a
di stance between the slanting end face of the protective filmand the
organi ¢ ldoghéntioh&lly,nghee \the HroesRRSiRA Gk fortBaIRY ekferfias eoh Akt on of
\J E terminal was masked. However, since masking causes limitation of active
‘agent and separation of plasma, a film thickness distribution of the
protective film at mask edge matters in general déposition 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
- 90% 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 céusing 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



nmoi sture and the like, and then causing lowering of reliability. of the
organic |light emtting device. The abgve probl ens can be dealt by naking
the mask thickness thin. However, making the mask thickness thin causes

| owering of adhesion of the mask. In particular, in some cases of the CVD
process which has waparound, the protective filmgets into the-clearance
between the mask 4 and a substrate or the external connection termnal,
and reliability of the external connection terminal is ruined. SUMVARY OF
THE | NVENTMDY sbgtprte entibeiemdernalneopnectiondiermidab prag relinbilittyi efhthean

I nprove reliability and. reduce a frame area by formng a protective film
over an estermaldionpleetionrtermimalaswaihat.m fil m thi ckness and its i
manuf acturing method. In accordance with a first aspect of the present
invention, there is provided a display unit, conprising: a driving
substrate having a display area, the driving substrate has a protective

- Cfilm whi cg)[;gﬂ\r?gfgf THEANVERFG®NNd exposes an external connection area
to the |?gl‘9 '

adj acent ay area; a sealing substrate which is arranged on a

si de where thei y : e Vi .qubsirate is provided; wherein
Egdgrﬁﬁlé@ .é}hﬁﬁmﬁ{enﬁh & p?&nglag 5

an opening is d in the protective m such that an end face of the
protectiveg film (s faorped along a vertical planpe including an end_face of

=k K

" the seal iH§PlaYLuIL? i e imRrovgnrelipbiibyangd gedyee i dramg pree bt the

protective filmlies; and the sealing substrate is arranged in an area
cor r espodermipg @ pretegtivel flmapeer ah ehtirdrdisplay area in a uniform film

thickness and its manufacturing method.

In accordance with a first aspect of the present invention, there is provided a
display unit, comprising: a driving substrate having a display area, the driving
substrate has a protective film which covers the display area and exposes an external

~ connection area adjacent to the display area; a sealing substrate which is arranged on
a side where the display arca of the driving substrate is provided; wherein an
opening is formed in the protective film such that 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; and the sealing
substrate is arranged in an area corresponding to the display area of the driving
substrate such that the sealing substrate is capable of functioning as a mask in the

formation of the opening.

In accordance with a second aspect of the present invention, there is provided

a method of manufacturing a display unit, coniprising: providing a driving substrate
having a display area; forming a protective film over a whole face on a side where
the display area of the driving substrate is provided; providing a sealing substrate
which is arranged on a side where the display area of the driving substrate is
‘provided and arranging the sealing substrate in an area corresponding to the display
area of the driving substrate; and exposing an external connection area adjacent to

- the display area by removing the protective film using the sealing substrate as a

mask.




substrate such that the sealing substrate is capable of functioning as a
mask in the formation of the opening. In accordance with a second aspect
of the present invention, there is provided a nethod of manufacturing a
di splay unit, conprising: providing a driving substrate having a display
area; formng a protective filmover & whol e face on a side where the

di splay area of the driving substrate is provided; providing a sealing
substrate which is arranged on a side-where the display area of the
driving substrate is provided and arranging the sealing substrate in an
area Corresponding to the display area of the driving substrate; and
exposi ng an external connection area adjacent to the display area by
renovi ng the pRotlect fisplayi luniusamd ithe nswalfiomyringibstetlaidke ws exampdek. 5 In

e, & Splbddihbnd e ERPIMLAGEYS bilhy Ak Al SSRORaRENthaP TS, 0

sealing substrate 1s arra n-ar corresp i spl ay area

f the dpiy . f t ti fil '

Formed sy astat B SrivRe sbFuEtEH E EoR entlBop SELRS prdfestivaditn,g
bstrat ich,li th i de, h df f thi f.ecti

it i B Joried g then SOy Bco fOARGTE Ghecend doe o 1o PoRkeR | nto

an approximately vertical cross section in the position of the end face of

the seafubgiratpowhich les sndthensarpatside agithel end facezof| this protestivwi film t he

protective filmin a uniformfilmthickness. Consequently, intrusion of
noi st ur elies. t Aheréfoke ithe ceridhefade s¢fl dke apmaectivorfivenisetornied iialolathy is
i nproved, and the franme area, i.e. the external connection area is
reduced. 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 is prevented, réliability is improved, and the frame

area, i.e. the external connection area is reduced.

Other and further features and advantages of example embodiments will

appear more fully from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view showing a construction of a display

unit according to an embodiment of the invention;



& her. and further features and advantages of exanple enbodi nents wll
appear nore fully fromthe followi ng description. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a cross sectional vPew showi ng a construction of a
display wunit according to an enbodi nent of the invention; 6 Fig. 2is a
cross sectional view show ng an enl arged construction of an organic |ayer
in organic light emtting device illustrated in Fig. 1; Fig. 3 is a cross
sectional view showi ng an enl arged construction of an organic |ayer in an

organic |ight erigtd {wadﬂﬁéscgedtidn‘éitvﬁ@%%‘ildwﬂn 'agl eﬁ%arglé@ coﬁsﬂrﬁcﬁo{iro?ss

sectional view show ng a nethod of manufactur

11 ustr at g orpa ficlaydr WolDRIOTOR ﬁ%tgéggsg%gﬁlgstrgﬁ@m Bigf 151 0SS

sectional vie oces d3a cross
sectional view gsho | . owi n . 7 1S a Cross
sectional view }%% ’nggaé’ 8530 ’é’nla ViR “FP arBenlqrgad cgngtyugtipn of's
sectional view showi ng. a nmethod of manufacturing a display unit according
to a conp®tArFRIcla¥eminaR preguic light emistingmleyicedliustratpd oo Fighbwi ng a
state of a light emtting face of a display wunit according to Exanple 1 of
the invention afiged & dsromnsbchionall viewe tshofiing althethod of hedmufaletwing a
state of a light emtting face of a display  unit according to Exanple 2 of
t he i nventheolispldyeunit ilastratetl MFig 1t iesthie dider of brodesdeddNOt 0 showi ng a

state of a light enmitting face of the display unit according to the

conparative ex @ﬁ@' 8 i9h drogs satRRkl Hbwbh6Wids a process following Fig. 4;

{ P Fig. 6 is a cross sectional view showing a process following Fig. 5;

| Fig. 7 is a cross sectional view showing a procéss 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;

o Fig. 11 is a pﬁoto showing a state of a light emitting face of the
display unit according to the comparatiw.re 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



hot and humd test; and Fig. 12 is a figure showng a filmthickness
distribution of an end face of a protective filmof the display unit
according to the conparative exanpl e 6f the invention. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An enbodi nent of the invention
will be described in detail 7 hereinbelowwth reference to the draw ngs.
Fig. 1 shows a cross sectional construction of a display unit according to
an enbodi ment of the invention. This display unit is used as an wultrathin

organi ¢ | hghlinkelbivt with 2@behcdlts Bh@iradidgs0’ the like, and, for exanple, a
driving substrate 11 and a sealing substrate 21 are placed opposite, and

t heir whol e facp%' qrﬁm%sgge&%@%ﬁ%@gﬁéﬁg gﬁ&sﬂ%ﬁ%ﬁtia\&&%@%bﬁ rate

11 is made of an’insulating material suc Vi'ng substrate
11 is proyided with.a dis area l11A. The. display area 11A.is provided
with orteSisibotimhel B e iRntioh: . Ty GSlpludirinied nles r oq
lights, an organic |light emtting device 10G which emts_green |ights, and
an organi‘ElltT{i‘ U ‘fh@%e?ﬁ‘f’é@lﬁ&)@%ﬁ display wnitpey dhej lkes and, cfgﬂer in a
matrix state as a whole. An external connection area 11B is provided
adj acent | §xamplenias drivpgagubgteatel 1A and oa deealingy snbktrateo Rieetre oplabed ween
the organic light emtting devices 10R, 10G and 10B and a drive circuit
and t he |dppesitenand dheiromholetfecali sl ondeddsy adAdhesivedwgeedow th a
protective film (passivation film 11C to prevent noisture and
The driving substrate 11 is made of an insulating material such. as
Cy 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 external
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



the like fromintruding into the organic light emtting devices 10R 10G
and 10B. In the organic light emtti devi ces 10R, 10G and 10B, for
exanple, 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 fromthe driving substrate 11 side. On the second el ectrode 15,
the protective film 11Cis fornmed. The first electrode 12 also has a
function as a reflection layer, so that 8 it is desirable that the first
el ect r odat i@ dnsisablerthik ¢he firstelestriodgh 2asapa veflbdtance as Mgk mstpskilps ove
light emtting efficiency. For exanple, materials to make the first

el ect r odeinl grdeictd! dRipro v 11 UBSIRNGE S1B¢eALY. O%IOEX ARiphé, mREABN So W th
hi gh work function, such as platinum(Pt), g d (Au), Silver (Ag),

h f
gl (ragtmr lcj)crzlneﬁlgrzdeltrllfetJ gl&gé | ?g%itllhgﬁld(ehere esftgg‘?e? i; arﬂ‘?’%rreg&%to as

e

thlcknes . &bl 00 nmio 300 .cim I erial,
for ex ang?glehisg %a&%éﬁgéi‘“ﬁﬂ/ﬁ& 1%##%"&%8??&?&“%@4 g‘éﬁ A&ﬁd nﬁ;ﬁ?rch
cont ai ns ,,pal l.adi um of 0.3 wt%to 1 w¥% and pper of 0.3 WM%to
1 W% car{AgEe"}E:‘i'OP%‘t’:F"g A@Fb niamesten (Whand fhel like ngfif #hlﬁkll@m gf the drskanpl e,
to assure_the _insulation between each first electrode 12 of the adjacent
or gani c . lélefrodes i tinn §helelayersdiremion otherainhfteB simpdy | refesratli by 45 | m 13
is, for exanple, has a thickness of about 300 nm and nade of an

i nsul at | ffthickhess”his prefbraddy from 100 nm to 300 nm. As an alloy material, for
example, AgPdCu allqy, 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 wi% can
be cited. |

A function of the insulating film 13 is, for example, to assure the
insulation between each first electrode 12 of the adjacent organic light
emitting devices 10R, 10G, and 10B. The insuiatihg 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 struct_ure 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,



silicon dioxide (SiQ2). A construction of the organic |layer 14 varies
according to light emtting colors of,the organic light emtting device
10. Fig. 2 shows an enlarged view of @ construction of the organic |ayer
14 in the organic light emtting devices 10R and 10B. The organic |ayer 14
of the organic light emtting devices 10R and 10B has a structure wherein
an electron hole transport layer 14A a light emtting |ayer 14B, and an
el ectron transport |ayer 14C are layered in this order fromthe first

el ect r odethbZelsétaten hbhe transpoit kiyeofl4ahalse et Amdiireat bandperbn yer 14A
Is to inprove efficiency to inject electron holes into the light emtting

| ayer 14BnjddbicnhlaSreTOPHE TBALtI 019 of tt%gllgélﬁ%ﬁl?ﬁiﬂ'é)iaﬁye}rﬂﬁ ﬁ%rﬁé ;*,tg}iﬁﬁe 14A

al so has a function as an el ectron I njection-layer. Th nction of
thelightl-émt .rﬂﬁ—r . [ C | i ght,s by curre I nj€Gtion.
The funct |10n 5%5‘) t ebﬁgﬁ?%goﬁs't ?%lrr)\‘gg'%ﬁ‘ﬁgq%ﬁ%t el%ﬁcn?l%ﬁ%}lsip%p L%rle]f@ ci ency
to inject, electrons into the.light.emtting | r. 14B... The el ec n hol e
t r anspor tlsl%gfil&pr'iﬁe 1 BFBH%F electrans @%?Pﬁgﬁ‘éht gEyttaag iayer # - exanpl e,
has a thickness of about 45 nm and made of his [(N-naphthyl)-Nphenyl]
benzi di ne (a - ﬁh‘*@ elegtron) helsi trapppentilgyeryldA ofithe grgamie lighfaemittinghi

em tting device 10R for exanple, has a thickness of about 50 nm and nmade
of 2, 5- bidevice 18R ( fomexarorlep hmsya thiclntess ydf ationd]45 nm, and made of bis

stil benzene-1, 4-dica-bonitrile (BSB). The electron transport |ayer 14C of
t he or gab(N-naphithybVphenglldsan 4 dinkOR, -NPD)exThpl1ighthabitdiddienadp of
about 30 nm and nade of 8-quinolinol alum num conplex (Al ga).
' of the organic light emitting device 10R, for example, has a thickness of

about 50 nm, and made of 2,5-bis [4-[N-(4-methoxyphenyl)-N-phenylamino]]
stilbenzene-1,4-dica-bonitrile (BSB). The electron transport layer 14C of

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

30 nm, and made of 8-quinolinol aluminum complex (Alga).

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 Algs.

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



The el ectron hole transport |ayer 14A of the organic light emtting device
10B, for exanple, has a thickness of about 30 nm and nade of a -NPD. The
light emtting |ayer 14B of the organi]c,0 light emtting device 10B, for
exanpl e, has a thickness of about 30 nm and made of 4,4'-bis

(2,2"-di phenyl vinyl) biphenyl (DPVBi). The el ectron transport |ayer 14C of
the organic light emtting device 10B, for exanple, has a thickness of
about 30 nm and nmade of Algqs. Fig. 3 shows an enlarged view of a

const r uct hes aofurichRnO4d 8Ai dedtBie holel thijbftidd Ea A aTiHG ﬁ%}ﬂ!“%m?{{h{egt} rdevice
I g devic

10G The organic |layer 14 of the organic t emtti has a

structur elg\ﬁ%ﬂgd'lﬁgg Q%%{cﬁﬁflra%girr%ﬂe thr&{ig%%%##%‘%ﬁar 14A and the [|ight

emtting |ayer are layere 'S 0 the first electrode 12
side. The el ect4&pn hol,e transport | r 14 | s0,10 has a functiqn as an
el ectron hol e i‘gjﬁgce??%ﬁm? 5&92? Eraﬁ‘?ém?l?/g"rﬁereﬁ‘gt(’? fge| ergapic ﬁg&t SMYEIRgs a

function @S .an | ayer. The electron hole transport |ayer

| ectron transport
14A of th e‘BF*@&ﬁ.‘%e ﬁtorgfmaﬂéﬂﬁ Baﬁ@ thiskness eb@bonb bOenamans made of tohi ckness
of about 50 nm and made of a -NPD. The light emtting |ayer 14B of the
organi c | NP effhetlight etititing 1296 14Baf the ampamic Iyt anittingldeeice TG about
60 nm and rmade of Alga mxed with coumarin 6 (C6) of 1 vol% The second
el ect r odefot Bxaimple, hasfi sickdedsoofSabdutr 6@ xaIPhed thade 8f AlGd aliRedwigh 5 nm

to 50 rim and nade of a sinple substance or an alloy of "netal elenents

W th | ow ¢vikarfid BC{C®NHF 1Swely. as al um num (Al ), magnesi um

. 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 andl 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, 10G, and 10B with the édhesive layer 30. The sealing
substrate 21 is made of a material such as glass which is transparent to the
lights generated in the c;rganic 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 113 shown in Fig. 1, the first
electrode 12 of ther 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



(My), calcium (Ca), sodium (Na) and the like. Specially, an alloy nade of
magnesi um and silver (MJAg alloy) is 2] eferable, and a mass ratio of

magnesi um and silver is preferably M: Ag:S: 1 to 20:1. The sealing substrate
21, as shown in Fig. 1, seals the organic light emnmtting devices 10R 10G
and 10B with the adhesive [ayer 30. The sealing substrate 21 is made of a
material such as glass which is transparent to the |lights generated in the
organic light emtting devices 10R, 10G and 10B, and arranged in the area

cor r esponeina@ction tarea dil Bikarotided foi thobeddd Aebitold 15544bgtnate 11. In the
external connection area 11B shown in Fig. 1, the first electrode 12 of

the organic |ighte ?fﬂtbéﬂi@@ﬁﬁﬁ\glﬁ%&gﬁ"n%fgg&ol 0ELH0R 'oscov%ﬁﬁé‘ﬁfsg%%fi on

outside of the protective fi C, an nmes an external —con

t erm nal rnal  conneciion termnal aexternal rm nal
17 is pro#éaegh%%gu%@o%g?&sehgﬁ nllﬁf f?fg‘?(’%’j’ﬁr areq ?‘iBex or f3emale, %ﬁ‘ﬁnect i on
area 11B is,provided for.the second el ectrode 15 as well. The protective
film 11C HRE lﬁerﬂEPgl.l(aﬂ% W4, ol Urapspgyent eqrieptush asFdiconioxided o
expose the.external connection area 11B. For exanple, the protective film
110 1's maBiORrand eilishs putrase (FBcohn endlash WD of theprotostive AlESIER) and
silicon nitride (SiNs). An end face 11D of the protective film1liC is
formed alisfherraed elarigalveptiealepMBei VIElindiuding anestl faee PAAf te bédiseal i ng
substrate 21 corresponding to this end face 11D. Thus, the end face 11D of

the prot eabstreté 2 eotddspodingt tEthisiind fite AW, OXTHES &hé ATt 1IFbESS

Se(::t e 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 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 ﬁim 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, fdr 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



kn the position of the end face 21A of the sealing substrate 21, and the
entire display area 11A is covered with the protective film1llCin a
uniformfilm thickness. Consequently, intrusion of noisture or the like-
into the display area 11A can be prevented, reliability of the organic
light emtting devices 10R 10G and 10B can be inproved, and the frane
area, i.e. the external connection area 11B can be reduced. Mre
specifically, regarding a filmthickness distribution of the protective
film 11C isnthadtewherathei filth nthickmaskr disttibationdsf @ithiR YheOhbdterangald ng

substrate 21, a relative filmthickness is preferably 0.95 or nore, when a

filmthi clnpssntial BEB&RS ROt o?qhthféi@xmownbﬁ%&ﬁe?r tAE BRETRLE thét

| east 100 nminside fromthe end face 21A of t
However, dikpl Hass, & . t ' film thi ckness be
partly un%‘graﬁroﬂ!}gg,ch?‘n%nu}gen@% “l%}ﬁs ufrt1tl g %gfgﬁéljglégpgﬁ #%ef %}gé{neﬁ:ﬁge Pg%geon why
the relat)ive.f.idimthickne Is.set {0 Q.95 o, npre ahove js.that such
val ues aa@m V\ﬁ}}lﬂff},esgnﬁg|1f:o§§ﬁ0§1g§8ﬁsh&apwgr ch%beOfogﬁf’i Brﬁ“t ﬁt"é’k‘ﬁ@%% and
t he Iike(ﬂue,to, a factor in the deposition process of the protective film
11C.  AnotdHeriwtionis within $he phovesange Her eramplniGRAL 98 wrdheililei on i s

wi thin the above range, a substantial effect, prevention of intrusion of
noi sture or thdtli desirable thed thi end £fgcai B dflthecprotbetivbd fldima#iC ikta i s
preferable that the thinner the above filmthickness T is, the bigger the
| ower |i mierticdl phamef corredgundingse thl sbrtidiliplanei ¥PWd Bhowihin #pve, range
(for exanple, 0.97, 0.98 or the like). It is desirable that the end face
11D of t BRowewiretiid ¥hd Faden ID Gfithedrotective film 11C can be slightly slanted

to inside, i.e. to the display area 11A side as shown by a dotted line 11E, 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

he seal 1 ng substrate 21 is 1.



vertical plane corresponding to the vertical plane VP as shown in Fig. 1.
However, the end face 11D of the protegtive film 11C can be slightly
slanted to inside, i.e. to the display area 11A side as shown by a dotted
line 11E, or to outside, i.e. to the external connection area 11B side as.
shown by a dotted Iline 11F. In addition, the end face 11D of the
protective film11C can correspond to the vertical plane VP, or can be
slanted to either inside or outside, fromone locally to another. However,
when t he afitthef andfackliddand thetvertichbphandVPdstdes tv eatisBaMdathanmtidal as t he
dotted lines 11E and 11F as above, it is preferable that a distance D

bet ween aEkpmkiodNt 11G of the end face 11D and the vertical plane VP is
set to 2 mmor less. Wen the distance Dis within this range, a total of

i nner de i rﬁ:ft@c ce of the lower end 11G of the end face 11D
fromthe vertic :@re%ﬁ\é%ﬁl’]be at mpst 4 mm and the frane area, i.e.

t he external ccigge‘;\%# 3rea 11B can be reduced, conpared to a
conventi onal = é the filmthickness of the protective film
i ncreases with and 90% of a given filmthickness is attained in

ant
t he posi tion of(f%ﬁ%%:fn%‘»hﬁmq %&ail&@msg%ﬁq, Herersreentsiiibn thickness of the i ve
film Is nore preferable that the distance D between the |ower end 11G
13 of t Heotastiviedélen 110 inrthetpositicn suffiwientlnimsid@ o ske end fact 25A pf
Mat hemati cal Expression 1. [Mathenatical Expression 1] D<_T(tan 0 )
the sealing substrate 21, 6 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° <9 £10° )

The reason of setting to 0° = ¢ <10° in Matheﬁlatical 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 6 becomes within the above range. Further, since a usual set film
thickness of the protective film 11C is from 0.5 g m to 3 pm, 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
inade of the above-mentioned material, the first electrode 12 and the

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



¢(I'n the mat hemati cal expression, T represents a filmthickness of the
protective film211C in the position sufficiently inside fromthe end face
21A of the sealing substrate 21, O ré&resents an angle which is made by a
plane 11J which is on the face drawn from an upper end 11H to the | ower
end 11G of the end face 11D of the protective film211C, in relation to the
vertical plane VP, and its value is wwthin 0 < 0 < 10 J The reason of
setting to 0 < 0 <100 in Mathematical Expression 1 is that, as described
bel ow whett; fdiee6iigh fifieRndshboffof BRamip® AL YRackbliflk1dective bRHIRE 1Y

e S a nagi,

ani sotropi c etching using the sealing substr angle O
beconmes Wiy %]%b r ipce a usual set film_thickness
of the prot ectrl?}{:/{e1 | ’%&i?[% |gﬁ?’rlgﬂhi1°%{ha§{ hy; ﬁecggl@% arnr’f{:ip? er%mgﬂﬁﬁlé‘?ﬁe

unt hi nkabneﬂtlg t thef di stan%EaD be eq; tge | oper end. . 11G of the end face
11D and the"VerthiRa" P B%co%&rl habeas shewn ! Fignft asowellathe
sufficient, effect can be obtained practically when 0 < 0 < 10 in

Mat herat | €&Ftro edEaniport layerkdAfthedightemitding layer jdB, thereleeron or

exanpl e, produced as follows. Figs. 4 to 7 show a nethod of nmanufacturing
this di spirapspertilayar (I4€ anddde sfcopd cedectsede 16i which havsliherfoidpofhg. 4, on
the driving substrate 11 nade of the above-nentioned material, the first

el ectrodethickrmsd whe dresuwladd g thé nfokdgsinge Matdritds 2RMUE ERILAIPLIP
materials are deposited in 14 the foregoing thickness by, for exanple, DC

sput t ?;L;t,ﬁpgﬁigbggﬁr\ﬁﬁﬁlgﬁ% BY debosifRAC aBY t! figaniOlight 8Rlitng bibldg9" aPhy
. 10R, 10G, and 10B as shown in Figs. 2 and 38 are formed. 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 materiél 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

‘ i
S

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



Fn the formof a given shape. After that, as showm in Fig. 4 as well, the
el ectron hole transport |ayer 14A, the light emtting |ayer 14B, the

el ectron transport |ayer 14C and the ¥econd el ectrode 15 which have the
foregoing thickness and are nade of the foregoing naterials, are
sequentially deposited, for exanple, by deposition, and the organic |ight
emtting devices 10R 10G and 10B as shown in Figs. 2 and 3 are forned.
The first electrode 12 and the second el ectrode 15 formthe external

connect i osideedsitialend6ray 118xtieadi ngé,*‘s?ﬁﬁ@{ﬂﬁeél%rg EQP&T%FJ ?%lis %8?&?6“ on

area 11B. Further, on the external connection ter e external
term nal 4d d snd@r z r shown .in Fig. the protective film
11C made of the f:)mﬁg%]gﬁ gfsngbielrg%easﬁ gi?% %o%dﬂgv@%ﬁ%cw PFYEES 3B t he
side of t b ay, area. 11A and,t he.external .connection area,  11B of the
drivi ng S%@%@ !rlfg%ie‘ ?Lif. aé‘ﬁ%’é’é‘qﬁ%l €re 1S up HRESIOHIGY .ate“,iletmet%ﬁﬂw&ﬁ% | ayer
30 is forfﬁél.og) teglgi protective film11lC the sealing substrate 21 is

arr anged {hHeermedin 2 skategigmatmgling te ke axtaynal cenmectivbarea 11aslr i vi ng
substrate 11, and bonded with the adhesive |ayer 30 in between. Then, the
end face @nXegfionghereiabilify ofubbe remter2d cenpectioar ablmimalr 46gedn bye
aligning with a boundary between the display area 11A and the external

connect i dmproyed.l 1Bnisdtt@ric tdtehingass abOWhetifickilg. lithitedNirS @hsOReret £ i ng
using the sealing substrate 21 as a nmask is perforned to the protective

[T, 1 matid i, e i o e e T 052 1
21 whi ch the€srdtBetint MA™1E® Examples of etching 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



side as this end face 11D lies. Here, since the sealing substrate 21 is
used as a mask, masking is unnecessary, so that its manufacturing process
is, sinplified. In addition, since th IS no possibility that the
protective film 11Cis fornmed in a state of protruding to the external
connection area 11B as -conventional, reliability of the external
connection termnal 16 can be inproved. Anisotropic etching is not
specifically limted in case where a nethod can secure an etching

sel ect i onghkdtk-Re0f1t _Qﬂﬁggajigglgmﬁ%},%t rsg{:[% é%%@“%r é;lggf.e?{do.tfﬁgé | g%ffiés)r.n L1c

Exanpl es of etching include etching w Ive ion € I hg) and

et ching w | cal GEe. t when .. per.f or gl Ag. api sotyopi c et chi ng,
"t i's o ot BendiPEd e B0 68 JTH o Ghe PERuBR Bp P SiscRoried B eR e
end face 11D and %tle vg,tical égl ane VP to 2 mmor _Jless, and it is nore

pr ef er abl APREXUnAtely veptical proes peqtipnin the posipRofthe end facs BlAxdithe 1. As
above, the djsplay unit _shown in Figs. 1 to 3 is conpleted. In this display
uni t, whetfading sebstyate 3geand thepentive ésplermrehel A ristcoveresk twittd¢hda 2 and
the second el ectrode 15, current is injected into the light emtting |ayer
14B, and piretettinst fibm HE! i andhiforre fdai thicknesonifdigequbetls Mgrudionlorght
emtting mainly at the interface of the light emtting |ayer 14B. This

light is meistacs edthdlikeghtd tie aw afé£ 31 AQ8 BrdontbdCaRd QEREBINGG ok | M
11C, and the sealing substrate 21. Then, there is the possibility that

et L
aron 11A of | tHD Bhvs, sBeRRPHE ] smibaimeRs e e REw Tapbtoree AL T
protecti \ég'rguil,cl;erﬁ }& %1iesarea 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 inte 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 can 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



formed al ong the vertical plane VP including the end face 21A of the
sealing 16 substrate 21 which lies on the sane side as this end face 11D
lies. Therefore, the end face 11D of the protective film211Cis forned
into an approximtely 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 film11Cin a uniformfilmthickness.
Consequently, intrusion of noisture or the like into the display area 11A

i s prevenimtbr dsvdan& halidu : | | ght b b ' 10R,
10G, and 1OBri S i nproved. Kgﬂg%%\?gf’@ggg%?mg” %%@trl%iasa&ef éo%?drrg%{% f@%e

sealing s ' | a cor nding to .t he . display
aroa 1ia Ben Rt Serbicdlblaft KEGEFLL By e i BHA SRERE T B, i abe
protectiv ' Cis forne |l ong, the vertical plane VP including the
end face gﬁ%%&#?@e ﬁgpiaﬁgaﬂaﬁs@pglg%r UC8Ghi ch |ies on the same side as
this end face ]ﬁ]D I es. Therefore, the end. face 11D of the protective film
11C i s formed ihEEher Bapiclarky singethe: end|face A35; of sae inyntachivenGlmosi ti on
of the end face 21A of the sealing substrate 21, and the entire display
area 11A 1XC ds\lermgdvby renisnirepiotedchinge ubidgnthd Gealing subsitfaten2 T idsna

t hi ckness. Consequently, intrusion of noisture or the like into the

di spl ay amask, Mhaskinghds puanecdsedry, asél tleit abi Iintahufécthmgormeé@ ik ght
emtting devices 10R, 10G and 10B can be inproved. In addition, the frame

area, i . esimiphifiedkt dhnadditioANsBlcb WReA! £nd gaﬁsﬁﬁﬂgﬁr}?g{ag;éﬂgrgﬁﬁ%éecgi‘%ﬁmgﬁt :

particularly in a small organic light em{tting

gg% ?g! SelciliO‘{sofoPﬂeidQB &St or p&'&?‘uﬁh?go L(?ﬁleaé)%%r%igif‘ cotthec 10nI aarregef}.I%M;‘:lé h the

conventional, reliability of the external connection 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 um 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 N were
supplied in respective flows of 100 sccm, 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



display unit. In particular, since the distance D between the |ower end 11G
of the end face 11D and the vertical plane VP is set to 2 mmor |ess, the
total of 17 inner deviance and outer viance of the |l ower end 11G of the
end face 11D fromthe vertical plane VP can be at nost 4 nm and the franme
area, i.e. the external connection area 11B can be reduced, Further,
particularly, since the end face 11D of the protective film 11Cis forned
by ani sotropic etching using the sealing substrate 21 as a nmask, nasking
I S unneceggRé i u [ i i ifiad.

shve $yeri B inl bStwERRL B.iglﬂlttll’l%: e‘i’xtahf%%(? ?%@sof‘ the ho) {){g&lv}eifﬁm ﬂl‘?c is

addition, since there is no possi y pr ot I've

formed in . | n Q the external. connection area 11B as
convent i oﬁ%ﬁ?&?}e}ﬁi Z%i ‘ﬁl? é/{rgﬂict%@g%ﬁ %?Hgﬁ SieALLE bstrataidlas g an be

| nproved. [ Exanmpl es Further, c ete exanples of the invention will be
descri bedIrLEF%T/Bmﬁ‘%@'rﬁle ‘Hﬁﬁlg# %%ua%ti vangsednand as etdhingioeadifiens,ay ar ea

11A was fgormed and the external connection area 11B was forned adjacently
to the di @E‘F apdae Fvere sunpliedrha xespective llowsas 200 s¢om famde® sogneahddi nent |
except that the organic light emtting device | OG was only provi ded.
Furt her, BReoutpot smsi200Wilm 11C made of SiNX in its set filmthickness of
2 u mwas formed over the whole face of the driving substrate 11. As

condi ti onExamiplded)osi ti on, a

A display unit was produced in the same manner as in Example 1,
except that a radical source was used in anisotropic etching, and CF¢ 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 AlyO, 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

o

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 a.réa 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 symbols 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



plasma CVD unit with 13.56 MHz was used, SiHn, NH3, and N2 were supplied
in respective flows of 100 sccm 400 %cnl and 2,000 sccm and 60Pa and
NOW were applied. After that, the seali’ng 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
18 adhesive layer 30 in between, and the end face 11D of the protective
film11C was forned by ani sotropic etching using the sealing substrate 21

as a mskshomréspﬁnu&@l)sgir“%@ g tetighing, a RIE unit was used, and as
etching conditions, CF4 and 02 were supplied in respective floms of 200

sccm and 50 scc 2 ﬁ{Béﬂll t was
produced in theﬁ%gﬁgﬁﬁgﬁgwgg o Qﬁ%ﬁ ¢ b %’(%I)ﬂflu &Iaﬁ%i %‘%Pi source
was used hi and 4 vas | cal.iz adi cal
sour ce, U%%i nade h%L@ACfi %55199%% %%%%ﬁ”a S eMER I"é“F Ef“étion to
Exanpl es 1 and a di spl ay niy was produ In the sane nmanner as in
Exanpl e 1¢° @sit e FEAIR] V@%aﬂr"%ﬁ’é’@t ﬁ@gh%‘?é?f hurpmanee Soweridy with a

mask 118 in @}t hi ckness of 1 nm nade of Al120, a protective film 111C was
formed i rPXiRfrerpl aarkr e AVhenacrosgnsections of weppentis idieplay| mits1@ernd a
sealing substrate 121 were bonded wth an adhesive |ayer 130 in between,
as shown dhseriesl bg. a Beenpindielentsdn mitBosvape f(SEMY aftert tind raternpeniong 118A
becomes the sane size as that of the sealing substrate 121, in order to
obt ai n t He0ekteunsgl whilsriaCExompdésLd abHlB tHe end face 11D of the protective
L film 11C 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

P substrate 21 is arranged in the area corresponding to the display area 11A of

s

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, 10@G, and 10B can be prevented.



the conparative exanple with the sane size as that of the externa
connection area 11B of Exanples 1 and 2. In Fig. 8, conponents
corresponding to those in Fig. 1 are é%blied wi th synbol s which have
additional nunber 1 on the top of the synbols in Fig. 1. After retaining
t he obtained display units of Exanples 1, 2 and the conparative exanple
for 1,000 hours in an environnent of 65C and relative humdity of 90%
their light emtting faces were checked. The results are 19 shown

respectively i nWhiks.the tvebtion\hAY IHLACAdsdbdd 9%ithO rbferdiee WA fet he
di splay units of Exanples 1 and 2 showed no deterioration o? | um nance,

[ he. ol o\ ebstithen, thBdnveMBi8 ko tnfBTRD thBNER; AL AEREhLALISE | 1 Of

| um nance fromits  peripheral part en Cross s ns 0O ve

di splay upit : ed_by, a _scanni el ectrron _m croscope (SEM after
the retenti Oﬁu%ﬁﬁﬁ%ﬁggﬁﬁﬁ%ﬁgy %il?%& 'n E&%ﬁﬁ?@@lﬁ’ meﬁl,a?%hg“é&ﬂe ace 11D
of the pr éecttj.ve f'bl g\ 1%1@1 aecarre, a vertical cross section as_shown in
Fig. 1, ih°ROFL0R methods, gBIRIHEn conditions forsacbdayer are netlinsiteds shown
in Fig. 12 V\ﬁs recogni zed in an end face 111D of the protective film 111C
In the pd$ these descriged Zinithel foregning resnlondifremty sandwehernohatdrislsof t he
end face 111D, the attained filmthickness was about 50% of a film
t hi cknessthigkndse, deposition nfetheds,f and eddgogitinsicdadfticis che bowgplrad 111G
of the end face 111D. Nanely, it was clarified that, in the case where the
. ;1)r1 ot ;a(r:]t i \Eorlf lekampld, Cthéudlorife 6he Ve ddifg \OibBdfrAERt, Ofhd Rasdrhidnpdrpdibstrate
: e sealing
L protective film 11C made of SiN; has been described, the protective film 11C

can be made of AlOq, and a structure combining a SiNz film and an AlQ: film
can be applied. Further, deposition of the protective film 11C can be made
by sputtgr method in addition to CVD. Fm‘thermore, 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
lights are extracted from thé 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



substrate 21 is arranged in the area corresponding to the display area 11A
of the driving substrate 11, and then_ani sotropi c etching using the
sealing substrate 21 as a mask is perfbrmed, the end face 11D of the
protective film 11C can be fornmed al ong the vertical plane VP including
the end face 21A of the sealing substrate 21 which lies on the sane side
as this end face 11D lies, the entire display area 11A is covered with the
protective film211Cin a wuniformfilmthickness so that intrusion of

moi sture ar cafvde ksi Bédh (da8eribed PhYs %&%@éﬁﬁ& g%%fs:é%tl%%v +RBY5

deterioration of |um nance of the organic I'Cés IiE(}R, 10G
and 10B cgpcBodar e i e_lnventi on has  been described with
reference to t ﬁlg ?/ngg(tﬁ ‘?ragrlllt% ,ﬁeta]\éyea ]ill‘%ilélﬂ? F%‘F?ni%rs]el%{}oaf’ﬁistb%apc?lf‘}%'f gPegoi ng
enbodi nenj,...and . variou | fj,cation y be nmde. For exanple, materials,
t hi ckness?hlségsg’s?s[ ?é]ﬁa%ﬁrgigﬂrs#heaﬁiﬁf"ﬁé §Firpém leon gimpknsubstanesienanayer
are not 1i 'te(} tg t hose described in the foregoing enbodi nent, and ot her
mat eri al s249 %9lds silvee ppletinuen, sepperiendathe didiwothat baveomight iwemk can be
applied. _For exanple, though in the foregoing enbodi nent, the case using
the prot@dction fsi suitahle r’rﬂgimayfer,SﬁﬂkErhaatéléﬂls aesbe ized byt peovidiigeat i ve
film1l1C can be nade of A102, and a structure conbining a SiNs film and an

A102 fi | nthinafilohdane@pforedlectront hele. indenas betwed thhSebsd etddtysad ism 11C
can be made by sputter nethod in addition to CVD. Furthernore, as for

TS0 P SN COUBAL el 8, LA, il SOLESH A 04 O
i the first electrode 12 as a cathode and the second electrode 15 as an anode,
the second electrode 15, the insulating film 18, 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 conducﬁve 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



Furt her, for exanple, though in the foregoing enbodi mrent, the case wherein
the first electrode 12, the insulatinﬁzfiln113, the organic |ayer 14, and
the second el ectrode 15 are | ayered oA”the driving substrate 11 in this
order fromthe driving substrate 11 side, and lights are extracted fromthe
seal i ng panel 20 side has been described, it is also possible that the
second electrode 15, the insulating film 13, the organic |ayer 14 and the
first electrode 12 are layered on the driving substrate 11 fromthe

driving cfubsindaictivé nsietial Havine soffftoait RansldeenéPtd g BERY Ler@Biddoned
order, and |lights are extracted fromthe driving substrate 11 side.

Further, jhfheSiAHtRingittingqugbr. | 4 Q%né%iﬁ.@ b %%%ﬂgﬁlgbgé&%w%gﬁ%usi ng

the first electrode 12 as an anode and using t ectro as 21

a cat hod cri.b It i bl e tq advetsely.use,the fjrst

el ect rod30€%§%§&gg’ca b&% %ggﬂtﬁsoghtﬁ h@g?éc%ﬁlgalé’ﬁggtl g‘&émlfyfné%?za\?rﬂaaﬁ’cdde. n
this case, as a material for the.,secqnd el ectraode 15, a._sinple substance or
an al | oy "SESRAF Arelerakle, sinse S00A.ARABEHELY cancbe ARiAingd PYHIng 1hesen gh
work function.is suitable. However, other materials can be used by

pr ovi di ngnaterials gven|if,deppsitionols madet alorpare |temngratuneon A thigkness bk second
‘electrode 15 and the organic layer 14. In addition, it is possible that

al ong wi the fsangparenteelectrode ehndie, foreexidnpke, 80aantode0@hean.he second

el ectrode 15 as an anode, the second electrode 15, the insulating film 13,

t he organi c | aferttet, thoweh e theifosdgothe hikiBmbatatlee bayewdRréin tHhe
driving substrate 11 in this order from the driving substrate 11 side, and
17 ghts abggmienaHtenittig ddEced 1URNI0G, 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 invention 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

B 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 inte 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



substrate 11 side. Further, though in the foregoing enbodi nent, the
constructions of the organic light enitting device has been specifically
described, not all the Ilayers such as?% he insul at i ng film 13 should be
provi ded, and other l|ayers can be further provided. For exanple, the first
el ectrode 12 can be a two-layers structure wherein a transparent
conductive filmis layered on a reflection filmsuch as a dielectric
multi-layered filmand Al. Further, though in the foregoing enbodi nent, the

case wher piforinagionsa6eiod & SRLIRKE 15 a&g@f‘g%@%o%%? 1%9(@%1;[# E»a@ﬁﬁf“tﬁgt

el ectrode has been described, the secon aveé a Sstructure

wherei n agg$@lizdd el ectrode and a transparent el ectrode are
| ayered in this or g?ﬁ#?@f#} the first electrode 12 side. This transparent

el ectrode is us glcfg%{ t?o%?r@%alan electric resistance of the
seni - t r anspar ent S8 8 e eIt ongraspegly inyenhigbe Finge thavi ng
suffici en&jéirans ulgﬁency to the Iightegenerated inthe light emtting

| ayer. AsQstaRgeel); bgtwegnhiedowmes endipkihe end fateef thaprotetiive dilemphé, | TO
or a conpound (1ZO containing indium zinc (Zn), and oxygen is

pr ef er abl the eriicel glane iscedi o 2 miny pr dess, bke dbtinnte df ke Uowsg ehllesehe
materials even if deposition is nmade at roomtenperature. A thickness of

the transgut fave of thetprotectbanfibe ,ﬁéxﬁrt}@x@mﬂcﬁb\gﬁﬁléﬁéﬁﬂ Be btGH0stM M mfyr t her,

t hough in the foregoing enbodi nent, the case erein the organic |ight

em tti ng atflteefrabifaretd Co. MUle@Pngl SodiRIcHRY drla iR U ARhRYq, 7 ea 11A has

~been described, this invention can be applied tot
R 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,

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

the external connection ai'ea as conventional, reliability of the external
connection terminal can be improved.

Obviously many modifications and variations of the present

} invention are possible in the light of the above teachings. It is therefore to be

understood that within the scope of the appended claims the invention may

be practiced otherwise than as specifically described.



wherein a natural |ight element such as 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 method of
manuf acturing 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 filmis forned al ong
the vertical plane including the corresponding end face of the sealing
substrate, the end face of the protect?6e filmis formed into the
approxingtﬁéﬁpﬁfrtical cross section in the position of the end face of the
seal i ng ‘e, and the entire display area is covered with the
protective filmin a uniformfilmthickness. Consequently, intrusion of

noi sture or the Ilike into the display area can be prevented, reliability

can be i@rOV%diﬁﬁuhﬂeag@gﬁr%:ea’ i.e. the external connection area can

be reduced. Inre par ly in a small organic light emtting

di spl ay mount Qddﬁﬁ}iri% Rabb@eehadding Af Aisphly ARedlewC drRing hibstihfo HakSa
di splay area can be Targer with tRe same-sized display unit. According to

t he di spipagtective dilnpnwhédpesdvess thee displent iavea sndcexpdees dinstexnemaD

bet ween the | ower end of the end face of the protective filmand the
vertical cphaeetion amstadjacentimtbe dispday ardse devi ance of the |ower end of the
end face of the protective filmfromthe vertical plane can be at nost 4
mm and the ﬁrS&ﬁ:hnarSé@z,sn“ﬂteewmml%ﬂrang@ql opon st Whsre e dsplap arecaticed.

the driving substrate is provided;
wherein an opening is formed in the protective film such that 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; and
the sealing substrate is arranged in an area corresponding to the display
area of the driving substrate such that the sealing substrate is capable of

functioning as a mask in the formation of the opening.

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 vertical plane is set to

2 mm or less.




According to the nethod of manufacturing the display according to one
aspect of the invention, since the end face of the protective filmis
formed by anisotropic etching using the sealing substrate as a mask,
masking i s 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. Cbviously
many nodi fications and variati ons of tgg present invention are possible in
the Iight of the above teachings. It i$“therefore to be understood that
within the scope of the appended clains the invention nay be practiced

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

Wi se | S | . . A disp
Cuntrat o has 3 SRPRY TP AL B i o TIRC el clols SR 2,07 e
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substrate which is arranged on a side where the display area of

driving shéstrtéde plangsaisfits Mateansical Expeessiom@. is fornmed in the
protective filmsuch that an end face of the protective filmis formed
al ong a \Mathemlatichbhzprassiondihg an end face of the sealing substrate
which lies on the sane side as the end face of the protective filmlies;

and D <T «(tan 8)
‘(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,

0O 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° <08<10°.)

5. A display unit according to any one of the preceding claims, wherein an
brganic 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:

providing a driving substrate having a display area;



the sealing substrate is arranged in an area corresponding to the display
area of the driving substrate such that the sealing substrate is capabl e of
functioning as a nmask in the fornmation of the opening. 2. A display unit
according to claim1l, wherein, regarding a film thickness distribution of
the protective filmin an area wwthin 2 mmfromthe end face of the
sealing substrate, when a filmthickness in the position sufficiently
inside fromthe end face of the sealing substrate is 1, a relative film
thickness is 0.95 or nore. 3. A displaé unit according to claim1 or 2,
wherein a distance D between a |lower éRd of the end face of the protective
filmand the vertical 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

vertcal pi andouapLRuBoelfecile AR EE R0 05% il HilelR MGitey
Expressi gReZbf thedfil By Sibstlabe }{}ﬁomé@mti cal expression, T represents a

filmthickness of the protectiv m’in the position sufficiently inside

fromthe end fpa@eidm%ta_h%eaﬁﬁgimsmt@twm, is Qriaeipedsent s $feaptibfe Whéch is
made by a plane which is on the face drawn from an upper end to the | ower

end of tHhkspay dmaeobfthehdripingt substvatef id providedehad i amangingt tiee wealing al
pl ane, and its value is within 0 <0<10.) 5. A display unit according to any
one of t Kebsgiralcca ay asemcotrespprdisgrtoathe display area ot the driving substrate;

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

removing the protective film using the sealing substrate as a mask.

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

wherein the removing is by anisotropic etching.

9. A method of manufacturing a display unit according to claim 7 or 8§,
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 extracts lights generated in the light emitting layer

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




organic light emtting device, which has an organic layer including a |ight
emtting |layer between a first electrode and a second el ectrode, and which
sends out the lights generated in the light emtting |layer fromthe second
electrode side is forned in the display 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 |ayer in between. 7. A

met hod of manufacturing a display unit, conprising: providing a driving
substrate having a display area; 26 fqrmng a protective filmover a whole
face on a side where the display area?éf the driving substrate is

provi ded; providing a sealing substrate which is arranged on a side where
the display area of the driving substrate is provided and arrangi ng the
sealing substrate in an area corresponding to the display area of the
driving substrate; and exposing an external connection area adjacent to

t he di spl ane ey r j i i :seal i

subst r at elq)e(ls f’? ?fnaés%?d& A‘é&#&ﬁ%‘@ﬁg@ %ﬁ?%?gﬁ lﬁ‘g&gaﬂf%f)‘% %S?/alﬁrﬁ?f Sggléogfdi ng
to cl ai mwheremheahei driving cebSvatBOand thy Suline! kabiteatet & Banddd withehhod of
manuf acturing a display unit according to claim?7 or 8 wherein an organic
| i ght eniadhiesiyedeyemci, bethieeh. has an organic layer including a |ight
emtting |ayer between a first electrode and a second '




el ectrode, and which extracts lights generated in the light emtting | ayer
fromthe second electrode side is forned in the display area. 27 10. A
met hod of manufacturing a display unit according to claim7, 8 or 9,
wherein the driving substrate and the sealing substrate are bonded with an
adhesi ve layer in between. 28 D SPLAYSUNI T AND | TS MANUFACTURI NG METHOD

ABSTRACT The .invention provides a display unit which can inprove _
reliability and reDISPLAY IANGT ANIAIDS NMANTFA OTYRINECMBEEDD M in a
uniformfilm thickness over an entire display area, and its manufacturing
method. An end face of the protective filmis fornmed al ong a vertical

pl ane i nABSIRAGT correspondi ng end face of a sealing substrate. The end
face of the protective filmis forned into an approximately vertical cross

section in the Tsidvani . the.sealing substrate, and the
entire display area is tdci)i\(lgzr'%ﬁ&es&ﬁ?%gﬁﬁa? ‘gi“ét‘é’@f‘iﬁ%/‘émﬁ iFARTPYE BelablisY m i1 m
t hi cknessp i e l.e that .a _distance between a |ower _end of the end
face and tﬁieksae]?%elogaﬁ%p afken Py formms, a” protstipe dilm ip punsfamerfisre t hat

(1 o ol g RPLEELL ME LI mES LonTRe. by arisoLropic oo ng bet o
a Whm € ]:a%ﬁefa%é o% t rei I\)lxi'oril:gct?xlrjeb %ma;seforge% a]long a vertical plane includin,
plane including a
- corresponding end face of a sealing substrate. The end face of the protective
D film is formed into an approximately vertical cross section in the'position of
the end face of the sealing substrate, and the entire display area is cbvered
with the protective film in a p.niform film thickness. It is preferable that a
distance between a lower end of the end face and fhe.verticél plane is set to 2
min or less. Itis preferai)le that the'end‘ face of the protective film is formed

by aniso‘tropic‘ etching using the sealing substrate as a mask, after the

protective film is formed over a whole face of a driving substrate.

Fig. 1



