= DISPLAY UNIT AND | 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
B PR

the practical U Ol t he possibility that in the organic |ight
emtting displ a;](,y},éqan 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 isebstracnpravide@oritant dasgabyy, a
measure has been taken in such a way that an adhesive is applied to a rim
part of aresandamebling 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. 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,



2 a.sealing can made 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 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
conpletely prevented. In order to block. noisture or oxygen, a structure

wher ei n {8 geASRELS mdddSil BRIl AGsIRBARCAtHEREos 8l S8 kaPnl Aofigyer o
a sea al an

with a thin filmwhose nnmain conponents are mat er carbon has
been sug e r.ef.er Ja ese Wnexam ned Pat

Application %%Iclgdécgl??loﬁg( s.oge%dﬁz- S%eaﬁ%%%g%? )pagke&&pg]?he n the
case where sealing i.g .made.. by cavering the organigc light emtti devi ce
by the tHIR EIAEt Eﬁeé‘l’é‘gy ‘BP&E?‘{ehYt géuﬁﬁﬁp 1, hoyeveEolat ed wit h
the thin fiL&'i%s_ generated due to exfoliation of the thin filmcaused by
resi dual ROPKIRS Hhits maaputachuipgaraepss anthids 609 e Injadditipn, there js the i s
difficult to conpletely block noisture, oxygen and the like fromintruding
i nt o t he osgidiliey thathintewsion efjthte mastur€dhseggl thieyadleesiverpt dhe 1ikd i d
'sealing structure wherein a driving substrate provided with organic |ight

eni tti ng idtvimsideaofitle sedirgears thisidtdeccompRtdlgnigdedemidd) an adhesive |ayer
i n between has been devel oped. In such conplete solid sealing structure,
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\50) that fqghtabhitting Qbvide (ﬁrsﬂleageaqﬁﬂg BSn i5 WYY 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-n sonme conplete solid sealing structures, the organic light emtting
........................ 3 device fgrnmed on the driving substrate are

covered with a protective film (passi\r"/ation film. A peripheral frane area
of the driving substrate is an external connection area provided with an
external connection termnal to nake connection between the organic |ight
emtting device and a drive circuit or the |like. Wen the protective film
is formed on this external connection terminal, reliability of the

ternminal didbé fOenb@Wer €tk dﬂmgfgab@_trate%eéﬁvie%w'wh %Eatdécﬁ%%% ective

filmis formed, the external connection termnal was masked. However,
Since MaSigaRgivadidfellh). MA Fokiphenh] AL qﬂﬁi . ' f_Dplasma,
afilmt hdlﬁckness di st I‘)I but ?’tgn 0 9%Ihe pér%{%%?)?&ielefl m %toﬁa&rélstk&%d%eaxﬁat ters
i n gener S .orocesses such as sputter depositjion, CVD (chem cal
vapor deg%gstlgf'?o n%votnan%gtlg ﬂealief’lk%r,ow‘g%‘fﬂl@ﬁ %y $XterR .n%glr?é‘l §P naf o

t hi ckness_of the pr tec‘tqi ve fil increases with a slant, and in_the CVD
process, g‘ﬁPrﬂ%ﬁ i @Wﬂatﬂ%s%‘gapm dighé semifiting, dewigeeand @ drive of
about 5 mm may be necessary to obtain 90% of a given filmthickness.
Ther ef or €irgiik ofr thee likeea When thehprasgetiven£ilm dofoemed con dhisa extardial t o be
larger. I'n addition, there is the possibility that a distance between the
sl ant i ng condettior tefmintad, yelizbility oftHel terndnsl infight s Bavdred| | Tihereftd,t i ng
devi ce becones short, leading to easy intrusion of noisture and the |ike,

S, L1on spauehuenoyoshos s el ks cbrs, hgRena GBI
\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



However, making the mask thickness thin causes |owering of adhesion of the
mask. In particular, in sone cases of fhe CVD process which has

wr aparound, the protective filmgets into the clearance between the mask 4
and a substrate or the external connection termnal, and reliability of the
external connection termnal is ruined. SUMVARY OF THE | NVENTI ON- Exanpl e
enbodi nents may provide a display unit which can inprove reliability and
reduce a frame area by formng a protéective filmover an entire display
area in aanghisf sebatratener the astesalgmriectionstenfrinaliramd reliehdity ofnthe
accordance wth a first. aspect of the present invention, there is provided
a di spl agxtermal, conmeptibritegmimaldsirvimgl.subst rat e having a di spl.ay area, the
driving substrate has a protective filmwhich 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 area of

“the driViS‘QPf]]\ﬂ!&W ® qm’ﬂg«i' erein an opening is fornmed in the
protective fi msug tﬁg]%: an en Paéwg of the protective film is forned
al ong a verti c@xam@ge &Hﬁ{a&‘méﬁ% aq.ﬂépd fré"ﬁﬁe(ﬁat he sealing substrate which
e face of

lies on the sanme si as the en e protective filmlies; and the

seal i ng ubhstrate i§ afranged in an grea, .corresponding to the display area
" of the dr‘ﬁﬂ?ﬁﬁ u&&bﬁshlgfie%%ﬁﬂ&rﬁ’aﬁ lzeﬁ@(i@%)r iafyl Iaduee A dramecapem by of
functioning as a mask in the formation of the opening. In accordance wth
a second feBping aprotestivecBbmt overy ant evtire tdisplay erea owi deunifermefifod of
manuf acturing a display unit, conprising: providing a driving substrate
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.




having a display area; formng a protective filmover a whole face on a
side where the display area of the driving substrate is provided;

provi ding a sealing substrate which is arranged on a side where the

di splay area of the driving substrate is provided and arranging the

seal ing substrate in an area Cbrrespoﬁﬁing to the display area of the
driving substrate; and exposing an external connection area adjacent to
the display area by renoving the protective filmusing the sealing
substrate as a nmask. 5 In the display unit and its manufacturing nethod
i n exanpl e enbodi nents,. the sealing substrate is arranged in an area
corresponding to the display area of the driving substrate, and the end
face of the pdbt &g i deplay| ranif sardr ited nzdnofegturieg v erethahl inpl exeenplac! udi ng

th d f [ t: ich 1] . | d th
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thi cknest TETRELERE Ghe FRAL BIFr SHghdine cherend dace ogciheeaaking
display area is prevented, reliability is inproved, and the frame area,

i.e. theSehgtenteahighHeg onotheasamneiside agdbedendfanerofatbds purotacsiverfila ur es
and advant ages of exanple enbodi nents will appear nore fully fromthe

f ol | owi nesles dhiepefoon,. th& ditd DaGCRPThON FFediite JRAYiINCRIhed ihtdSa® Cr 0SS
sectional view showi ng a construction of a display wunit according to an
enbodi megpprfxitately WaRidal tross 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, 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;



6 Fig. 2 is a cross sectional view show ng an enl arged construction of an
organic layer in organic light emtti ng device illustrated in Fig. 1; Fig.
3 is a cross sectional view show ng an®enl arged construction of an organic
| ayer in an organic light emtting device illustrated in Fig. 1; Fig. 4 is
a cross sectional view show ng a nethod of manufacturing the display unit
illustrated in Fig. 1 in the order of processes; Fig. 5is a cross
sectional view showing a process following Fig. 4, Fig. 6 is a cross
sectional view F{W NdadrbiLsEt R0 Viw émmﬁhg-arg;anzagggd cfnbturifh 3T>

sectional view showi ng a process follow ng Fi 'S a Cross
sectional g¥i MAToP h L I dj spl ay. uni't according
to a conpar at %@Rg&%@%ﬁlﬁggﬁﬁgﬁﬂﬁ%ﬁﬁ &ﬁ@gﬁrgteéﬂﬁha%{%qs howi ng a
state of a light.emjtting face, of di splay , unit according to Example 1 of
the invention gﬁgeg 'y ﬁc??o%ﬁnﬁe%{? i Vt‘"e‘gts;h"g’i‘ﬁg afpeplarged cohsiragton o a
state of a li

ht, emtting face of a display unit_according to Exanple 2 of
t he i nvenfh GRESMICERYET Wodn grgpe dight emitting deviceriliustratpd oo Fighbwi ng a
state of a light emtting face of the display unit according to the
conpar ati ve exafigh & i5f a chessi sectionabniad tshowdng romethod lof mhandfagturiagd Fi g.
12 is a figure showwng a filmthickness distribution of an end face of a
prot ect i vihefdibplayf unitéllditsptayiruRid. laecthalbrlerof prbssapar ati ve exanpl e

of the invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An

embodi ment  of tFig. B52Y QMérb & s dtoh al $iHP SREWRES a fRob&kdbllowing 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



7 hereinbelow with reference to the drawings. Fig. 1 shows a cross
sectional construction of a display unit according to an enbodi nent of the
invention. This display unit is used a5 an wultrathin organic |ight
emtting color display unit or the like, and, for exanple, a driving
substrate 11 and a sealing substrate 21 are placed opposite, and their
whol e faces are bonded by an adhesive | ayer 30. The driving substrate 11 is
made of an insulating material such as glass. The driving substrate 11 is

provi ded hetdinbeldiwseithyreféreacd t\thd Afawiligap! ay area 11A is provided with,
for exanple, an organic light emtting evice 10R which emts red lights,

an organi c |i ghgs.eq &t ' ' .t L gt ad _an
organi c |ight E!:‘rligt‘??}&n%%?ﬁo\eéb%gg}%%%ﬂbg%cﬁghbﬁuag&@?%s 5 8?@2?& n a
matrix stgte._a ol e xternal. conpection.area 11B i s provided

adj acentlfial0 ?%1 ?Hﬁ%o\ggpse&ta@ngﬁﬁamffﬂmioﬁ'o?ﬁ%s display en o%é@?ﬁoﬂsb@}v\een
the organic Iight emtting devices 10R 10G, and _ 10B and_a drive circuit
and t he I‘ilﬁ@tll’%ﬁ HEGLG JHEht; pritding colors display punid ox dher likeiand, for
protective film (passivation film 11C to prevent noisture and the |ike
from i nt reAmple; @ sliviagosgpatrate 1jhandna tsdahingieubstratd B are@Glased  10B.
In the organic light emtting devices 10R, 10G and 10B, for exanple, a

first el exqposite, 42d dheixrrwholedacesagre mdedt byngnfadhesik®, lager 80gani c | ayer 14,
and a second el ectrode 15 as a cathode are layered in this order fromthe

ilr1 in! ng S”bsé r e dkivehERubSratd2158GARGe O ¥t IMNRading thiterPiI0h R hye film
IS or nmed. )

L glass. The drivipg substrate 11 is provided with a display area 11A. The
o 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,
' é 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 first electrode 12 also has a function as a reflection |ayer, so that
It is desirable that the first electrogle 12 has a refl ectance as high as
possible in order to inprove light emtting efficiency. For exanple,
materials to make the first electrode 12 include sinple substances or
alloys of netal elenents wth high work function, such as platinum (Pt),
gold (Au), silver (Ag), chromum (Cr), tungsten (W and the like. A

t hi ckness of the first electrode 12 in the layer direction (hereinafter
si mpl y r atés desirgbiedhat thaifirkhelestrode 4 20hef & raflbotaheoas 19Hh R possiBld ri m
As an alloy material, for exanple, AgPdCu all oy, whose nmain conmponent is

silver, andowddrcty @mrp&atré\ixgmaémﬂﬁiﬂgﬂeﬁﬁ’éikn Feot \é&a{ﬁl?:@e Imafcapiandgopper
(Cu) of 0.3 W%to 1 w%can be cited. A functlon of the insulating film

13 is, TQhaRXAYHY frst! Sledfirode Hﬁcldd%s Hﬂn%t‘e%‘ut%‘%éﬁ@% &Faa?gbé ' 6 én%g‘“ rode

12 of the adjacent organic emttl devic The
I nsul ati | 3.l fQr l,cknes 30 nm and
nmade of ﬁet{nﬂlg i‘t] Flt]}:‘%t‘% ﬁﬁEc&]@Hl fil:w s*ﬁ P HIWOQ)tg’e %@ @'B) ﬂ ver
constructio he or er 14 var| acco ng to | |ght emtting
colors of(Alg e’ (&?'ghiiu ﬂ@ ﬂB@l ng the f&st ar ged

view of a construct ion of the organic |ayer 14 I n the organic |ight
emi tti ng eesredss 1oRnaithe 1bBer Tdwreotigan(fereinadterl imply heefermgdnite 45 ght
emtting devices 10R and 10B has a structure wherein an el ectron hole
t r anspor t‘thigknesst)is, preféeragity frm tHONgm! @y300 AAB, Andnaillal eeitedal, foanspor t
| ayer 14C are layered in this order fromthe first electrode 12 side. The
;o 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 insuiatitlg 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,



function of the electron hole transport layer 14A is to inprove efficiency
to inject electron holes into the light emtting |layer 14B. In this

enpodi nent, 9 the electron hole tranggort | ayer 14A al so has a function as
an electron 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 layer 14C is to inprove efficiency to inject electrons
into the light emtting |ayer 14B. The el ectron hole transport |ayer 14A of

t he orgarthe dleciron drwlé trangporichiyee 140Ralsh Hasex AdtRin Aaandelbfirek Ho%s Of
about 45 nm and made of his [(N-naphthyl)-Nphenyl] benzidine (a -NPD).

The i ahtineeriiti . E¥: i OR, f
© o) INtingeBiidid Riyek:ayPhe MRetifh of e Lmiltindf oy 1470 10 oRRed OR T OF

exanpl e, has a thickness of about 50 nm and

[4-[N-(4- en ' ] banzene-1 1. 4-di ca-bonityile
(b THAERER RSN i e RE YR lon, 5 i IBGROR iy BdAq g

devi ce 1QR, for exa e, has .a.thickness of oyt . . 30.nm and of

8- qui nol iR&P 1%5%%%%%&8)@{9& &g‘ﬁ"tr ko gﬁ‘t‘ ﬁght RBYHILE 1ayer 14A
of the organi c# ght emtting device 10B, for exanple, has a thickness of
about 30 nm andéfgstien Bole typpspartelaypydAcof the erganigdightigmittinge
organic light emtting device 10B, for exanple, has a thickness of about
30 nm arstevieedd0RBs for, exarpple, hag 2'thitkitessdf abouy|45 hiphemd Im4d¥PuBbjs The

el ectron transport |layer 14C of the organic light emtting device 10B, for
exanpl e, [(NsaphthyDNedengl] bdinidine30y INPDBNATHe & Hf erAltling Fyer 1ABshows an

enl arged view of a construction of the organic layer 14 in the organic
||Q ht  emiof ttheJorgavii€ figh @mith O Hewk CIARY fr dthRpld, Neas 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 tile 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



organic light emtting device I0G has a structure wherein the electron hole
transport |l ayer 14A and the light emtting |ayer 14B are layered in this
order fromthe first electrode 12 sid¥ 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 nm and made of a -NPD. The

i ght eni hab RgfurRY@n ¢ BnQiledthéh BoBARjEctibd My&h Tg:}eq%}g:egﬁ%ir#o%yteﬁf or

exanpl e, has a thickness of about 60 nm and ‘nade ga m xe

coumarin $48GHA, HBS“ﬁ%ﬁfﬁg}?eagfa%g%n%gﬁ%tEO%f?%lS shown in Figs. 1 to 3,

for exanple, has a thic nmto Y4nhd nade of a si npl e
subst ance or a | 1 of tal elenents w l.ow wor k fupction, such as
al umi num (Al), Sng%‘ftﬁ?H %?raweﬁ %Xe(r&‘m of &gﬁmﬁgmy-‘) ﬂgﬁm emHEting ke
Speci ally y. made of, pagnesjium and sil ver 5&2\@'&\9 alloy) is

nm,

an al |
preferab|@?‘“ﬁ%§° 9t exampls, has abhiskapsmofabout | anst giasdeasl o
My: Ag=5:1_to 20:1. The sealing substrate 21, as shown in Fig. 1, seals the

organi c | NPP. dhetlightemistinglaye0 RiBidthe anganieRighittemittiagattivicei 106G ayer
30. The sealing substrate 21 is nmade of a material such as glass which is
t ranspar efor exanple, hhs ghtlsickessr ¢ft flsbuitn60 hen Os8@3h&add b AlqLHiked REtevi ces
10R, 10G and 10B, and arranged in the area corresponding to the display
area 11A @unmd&en® (081 eslbstrate 11. In the external connection area 11B
showmn in Fig. 1, the first
. 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, 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 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



el ectrode 12 of the organic light emtting devices 10R, 10G and 10B is
extended to outside of the protective film 11C, and becones an external
connection termnal 16. On the externdl connection terninal 16, a external
termnal 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. 1 is formed to cover the display area
11A and expose the external connection area 11B. For exanple, the

pr ot ect i vepniniectivd b€eh 11Badrotidedifon iES 86 Hbirsdt 15GSWER. as silicon
oxide (SIi2) and silicon nitride (SiNs). An end face 11D of the protective

filmLiC is fomi@gratkanite RLMCTIG CRUwRiATSE V1L REMIAH 0o 810 aldggy 21A O

the sealing substrate 21 corresponding to I's e t he end

face 11D 130 tive filml1llC is fornmed in an pr oxi nat

verti cal ééfregsisﬂggcdl %}ﬁ?oslen eh%"tﬁsl%ﬂc.c%lﬁf‘ l@h@re&léggacﬁgl%aﬁ%hgﬂgeal i ng
substrate_ 2 and.f h tire display area 11A.is covered with the

protecti V& °§?ﬁt}ﬁelﬁ‘§51ﬁﬁgl%maﬂ&r(?ﬁs§ M%?SP@H?]&#(@%@W% miliopn gxide usi on
of noisture aqr the |ike into the display area 11A can be prevented,

rel i abi | i{&YOdrandgilisppitrade (HilNx)enAnt endyfarei1dd of thoRrotecidye fibm 1B can be
i nproved, and the frane area, i.e. the external connection area 11B can be
reduced. inprnepebirg g aerticak plgamedVRgneluidihgranhérak frees2 T of thedpédlong of the
protective film211Cin the area. within 2 mmfromthe end face 21A of the

seal i ng substraté 812brréspoaliid ¥ethisl Ad RiceKIERS THuP! eSsPiate013P " MMor e,
when a filmthickness T in the position sufficiently inside, for exanple,

at; | easkhd YRoRRiveHIAPLIC WTS e Piitto' A EoprbRitiatd iy e itk B9sS UORIGR! © 21
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



However, it is needless to say that the relative filmthickness nmay be
partly under 0.95, influenced by surflgce characteristics. The reason why
the relative filmthickness is set t0o70.95 or nore as above is that such
values are w thin an all owance consi dering change of filmthickness and
the like due to a factor in the deposition process of the protective film
11C. Another reason 12 is that when the filmthickness distribution is

wi thin the above range, a substantial effect, prevention of intrusion of
noi st ur e isrthatewhik ethenfibnt théckrehiss plliayriBution 1id Awithin i coMb & edngd ta i S
preferable that the thinner the above filmthickness T is, the %i gger the
| ower |'i rddbs@hntifie effoétNprBi &t ithealdid IR Bis) bt LR RS i range
(for exanple, 0.97, 0.98 or t@ﬁfﬁgyﬂﬁl?ﬁg Igglgit@;\gldéq%lﬁal%ﬁfﬁgagﬁface
11D of t [ I .1 Sq1a ' lL.ane.corr.esponding to the
verti cal ngglﬁgti\ﬁ/%hafé%s acr)l\/\}llrgwg (lh# |(§gd lI.t\{gh%%%\%l?l;e tﬁﬁﬁt%%ﬂvpg%g t%iﬁg?) ®the
protectivg filim;11C can.be slightl |l anted fo.inside, i.e. 1o the display
area 11A’si ehggk%?‘lggwﬁn By J{ﬁ%oglfg@&}{l &H%q?‘fﬁr EF“? 0‘3'fl Gﬁ?sﬁ)‘@, tf“.cg.ne?% t he
ext er nal d(io&_g)ection ar%zil 11B side as. shown by a dotted Iline 11F. In
addi t i on,IEHLORAeR i Within the abpye range Her eyemple,A.97.0.88wr thedikapond to
the vertical plane VP, or can be slanted to either inside or outside, from
one | ocal | y to Ihi®desirablaothatethe omefachdlBnof flecpratédliveddm b€ isar r espond
to the vertical plane VP as the dotted |lines 11E and 11F as above, it is
pr ef er abivertibalt plardi edreesypnidihgttoetiic gelttdydrpland TPGHOEhbhe andiglf ace 11D
and the vertical plane VP is set to 2 mmor |ess. Wen the distance Dis

Wi thin t HeyeRigthe and Thdd 1000 drHAE pro8i ' the
- I-ower end 11(2%319 tehe end face 11D f%lgﬁrﬁqtﬁgqslg? {1 ?g‘f&gf’%ﬁ%@@g}gﬂﬁnﬁég at

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. tﬁe 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



most 4 nm and the frame area, i.e. the external connection area 11B can be
reduced, conpared to a conventi onal wherein the filmthickness of the
protective filmincreases with a slant, and 90% of a given filmthickness
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

| ower end 11G 13 of the end face 11D and the vertical plane VP is set to
satisfy Mathematical Expression 1. [Mthematical Expression 1] D< T(tan O
) (1n t heoftitehand faceal 112 apdetdei wrticll pRIHEVEESed thishtshMudtheatmtial t he
protective film211C in the position sufficiently inside fromthe end face
21A of tBepsRslond substrate 21, O represents an angle which is made by a
pl ane 11J which is on the face drawn from an upper end 11H to the | ower

end 11G s Sachif D of the protective film11C, in relation to the
vertical p Eéme -VIID, an ietggslg{/liaa]]ue Is within O < 0 < 10 J The reason of

setting to O <19<<ICLQ€ iE)I\/at hemati cal Expression 1 is that, as described
bel ow, when the &nd Tat@’11D of the protective film211C is forned by

ani sotropi c et chi using the sealing substrate 21 as_a mask, angle O
becones wit hin (Flhgﬂ%\ e%g@i eEpFresHtan, KrepresentssyHlmdbickmesaof 2h¢ ckness

of the protective film11Cis from0.5 into 3 uin, it is alnost

unt hi nkatiretacdtive file 1§Cinthepobitin swiviertly inside froma thd Endffacch@laofl f ace
11D and the vertical plane VP becones large close to 2 nm so that

suf fi ci ethe 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



effect can be obtained practically when O < 0 < 10 in Mt hemati cal
Expression 1 is satisfied. This displgly unit can be, for exanple, produced
as.follows. Figs. 4 to 7 show a netho Yf manuf act uri ng this display unit
in the order of processes. First, as shown in Fig. 4, on the driving
substrate 11 nmade of the above-nentioned material, the first el ectrode 12
and the insulating film 13 nade of the above-nentioned materials are
deposited in 14 the foregoing thickness by, for exanple, DC sputtering,

sel ecti vetled fdtepainigSthibRekssy, Yot @Qam]qu)% ]g?\?%@itgﬁrg%g} E%g%ﬁ@é‘)é@?ﬁ& s que,

and patterning 1s made in the formo er t as shown

emi 1t Vg Taggr e o ErERbIE T Bet RRRRiGn: MitpafirandSeaniie

el ectrode. 1 ich ve.t he foregoi hi ckness and are nmade of the

f or egoi ngmng}?%\??lg?sof}a%lgév%&%@ﬂ?'i a‘l"ﬁ%" tii‘@iﬁoﬁ 84V B} %g&-aﬁ';ﬂse‘,”eﬂy the

deposi tion, and toie organic_light emtting devices 10R 10G and 10B as
shown i n gegronhole dranspogt layeretA, the lightsemétiting laywe 14B) thedledteosecond
el ectrode 15 formthe external connection termnal 16 by extending

t hensel vedangparidagsr ddfahand dinecsrcond cdedaodd B5 whidthhaye ahetfbeegotng er nal
connection termnal 16, the external termnal 17 is formed. After that, as
shown i n thickndss tihhd piret acdides eoff ithen ﬂol:@gtﬁmge htdrits, f@@eg@%&&t@aﬂdﬁri al is
formed over the whole face on the side of the display area 11A and the

external dupaBREd) R Xa@dpldlBy UHepb&igion! hﬁﬂ%g?%hgﬁﬁg?%émxﬁ GoveRt!y. as

shown in Fig. 6, the adhesive layer 30 Is e protective film

1 1(; the ﬁﬂ-'@}ll'O@, AP PHB AN W Mds2d %%% 3 Oré broied. o 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



corresponding to the display area 11A of the driving substrate 11, and
bonded with the adhesive |ayer 30 in between. Then, the end face 21A of

the sealing substrate 21 is preferabl y15arr'anged by aligning with a boundary
bet ween 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 perforned to the protective film11C, and the end face 11D
of the protective film11C is formed along the vertical plane VP including

the end feide 2¢higlend@cs9all .S Lﬁé}é,aéiﬁcezﬂhéfq’géélﬂl% isﬁﬁst?QEgs ?rf e

side as this end face 11D lies. Here, 'since t seafing su
used as KB K4Ag o y. that_its nuf act uri ng .process
is sinpl |§? ir%%asl 0 a%%llagliglo%, Hgﬂﬁgegsﬁgﬁfé S ﬁgatnbsp%ﬁugg&wgt Hﬁ?cetsgég
protectiv L1k 1 ls.formed in,a state of protryding to the, external
connect i o%n“f' I(Laig@%llBr%a%édlyé’H\’/émcle fe 13 gp iPQBWBFlt‘t)’ aﬁ‘tt Rreteqtive film
connectiOﬁ erfn' nal . 16 can be inproved. Anisotropic etching is not
specifica (;/1? ey @ stateofpretraiding e the extranal cennestion ancahl 1Byas
selection ratio of the sealing substrate 21 and the protective film11C
Exanpl es @mventianal relinhility cofc bhe gextierimlReénnéetinac tievminain 16t eahng and
etching with radical source. Further, when perforn ng anisotropic etching,
it is preiepmved. t Anisetrdgie etchingnipenbt kpbaeslly tin@iteds 85 wiHdpe0f the
end face 11D and the vertical plane VP to 2 mmor |less, and it is nore

pr ef er ablraetlbds@in sdv@ird it efbenPstRchsh rafiy d\f@hges%gjlh%agub E)%Qé oSSigy 1. As
1to 3 ted.

above, the display unit shown in Figs. I S conplFe nthi's display

U eahaheapBiuiivy AR YAC ° RPRLDRL BELARAS! HE1LAL Son PGl Hie 2 ond

t'he second el ectro curren i'njec
(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



emtting |ayer 14B, and an el ectron hole and an el ectron reconbi nes,
leading to light emtting nmainly at the interface of the light emtting

| ayer 14B. This light is extracted thtough 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 film 11C. However, in this
enbodi ment, the sealing substrate 21 is arranged in the area correspondi ng
to the di AR 1 - dRjVvi r 11, .face 11D
of the pr%ﬂ%ﬁﬂ@?i | m 1Ric:11?§sf}ﬁ} gtgﬂr?egag}%%&% h%'t 3g#ie§?q%{:gﬁlelq€gllésgcl udi ng
the end f t [ 1 substrate lgh. ILes .the same

si de as t?ﬁgr%%’gggegﬁi%g% é@% Ogﬁgpe?ré’&%‘%“ﬁﬁ@nm@iéa@efofw fntopan
protective film é%(f [ sréor med intg, an, appr oxi_matelﬁ vertical cross section
in the poRPRYOFHAtely yertitR] orasssectionsin thepositignof §he gpdifpae 81Apf thed t he
entire display area 11A is covered with the protective film1llCin a

uni f or m f$9akng peksisate 2bonnddihenentire idisplayi aneacllA rivicovered with lkhel i ke
into the display area 11A is prevented, and reliability of the organic

l'i ght eniprategtivetilned CLiRa ififroa fidml i ckaessip Coredquéstlfbierfusia @@r di ng
to this enbodinent, the sealing substrate 21 is arranged in the area

cor r esponsibisguteot tige liks phey tles @ipldPapda 118 18DV dited SHRE rbRLBIlt) orand the
end face 11D of the protective film1ll1Cis forrmed along the vertical plane

VP incl udj ; : : ' which i
Uhe sam o aeEae R B e R RO e d OB T e ™ Sce 11D of
seetton in the balRye sk ey sBuRiAeRh el fghune 22t 21

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 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



and the entire display area 11A is covered with the protective film11Cin
a uniformfilmthickness. Consequentl i ntrusion of noisture or the |ike
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 nounted on
a portable information device, the display area 11A can be larger with the

sane- si zethned &pliadce'8hl oukdr NihhEs bR Ehe ?&@&eeﬁﬂﬁll@ ﬁfﬁ{écg}a,@fé’&t n the
al plane

| ower end 11G of the end face 11D and the vertic s set to 2 mm
or less, ﬁ'ﬁﬁlﬂﬁ’é%rt?é | i uter dewi ance of .the. | ower
end 11G of the en aaéjed?i%vmfeéraé{rjnﬁ%ﬁg%(gsﬁﬁ ’%ﬁl‘gﬁgeyﬁm&ﬁﬁrﬁ%’ laff'%]?ﬁst 4
mnm and t are i.e. e terpnal .connection area 11B can be
reduced, %ﬁ?ﬁ%{%mﬁlaefﬁp&ﬁrﬁ?llé,ﬁ "sainne%"er? ednd face 11D of the protective
film 11Cis f(;ﬁrre by ani sqtropi c etching using the sealing substrate 21
as a nmask, ma Pﬁg‘er’spﬁm@ﬁé@é’aﬁlﬁces@%%ﬂ faee 14Bhof slee protagtiveoibss i s

sinplified. 1n addition, since there is no possibility that the protective
film 1133 if dprmgdi by andsairepiofetphitg uding the sehlingxdudstedtec®hngcai on
area 11B as conventional, reliability of the external connection term nal

16 can bemaskprmueking Examphesdssafyr bdiethatt G6€ T RladuesATPIRS procddie is
invention will be described below. (Exanple 1)
simplified. In addition, since there is no possibility that the protective film
11C is formed in a state of protruding to the external connection area 11B as
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



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 sane manner as in the foregoi ngl®nbodi ment, except that the organic
light emtting device | OG was only provided. Further, the protective film
11C made of SIiNX in its set filmthickness of 2 u mwas fornmed over the
whol e face of the driving substrate 11. As conditions for deposition, a
plasma CVD unit with 13.56 MHz was used, SiHn, NH3, and N2 were supplied

o S Pechitiaith frdfo ARGRL, aA80nBEEM 0091 B B30 356 04RO T 20

NOW wer e applied. "‘After that, the sea was in the

area corr | 0,.1: |.SP. .area 1 of t.he driyi ubstrate 11,
the drivi ﬁ%gsugs?(?g&ear&lg&e{ggi%t#gﬂggaﬁlﬁéjtﬁﬁbg??ﬁlggeg%\{%gggﬁb%ﬁnﬂé’&a ‘th the
18 adhesive l.ayet 30 i.n a«iﬁv\een Iiind the end face 11D of the protective
film 11C Ry§ech gRRoironic siehing, 3 FLE wpitnvag used.rand pe esehingrgnditions, at e 21
as a mask I n such anisotropic etching, a RIE unit was used, and as

et ching cERaamdHe wererpphiedon wespectivg floiwscoli 200 esme enidva) Stansand 200
sccmand 50 sccm and RF output was 200W (Exanple 2) A display unit was
produced RE autput wras 300Wer as in Exanple 1, except that a radical source
was used in anisotropic etching, and CF4 was radicalized. As the radical

sour ce, UBRammple )y ULVAC was used. As a conparative exanple in relation to
Exanples 1 and 2, a display wunit was produced in the same manner as in

Exanpl e 1, excepuiddlay vifly v BrdifleeBIRNEH Lo G ANk 1B iPR-ERYILGY Wi LN 2
! 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



1 nm made of A120, a protective film 111C was forned in a display area
111A, and then the protective film11]1C 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 externa
connection area 111B of the conparative exanple with the sane size as that
of the external connection area 11B of Exanples 1 and 2. In Fig. 8,
conponent showwo reqaetinglynih Figst basegiin Fig. 1 are applied with synmbols which
have additional nunber 1 on the top of the synbols in Fig. 1. After

retaining the g ' j ugi o] rative
exanple for 1, Og%emggg(iﬂE)B’Ialﬁi)geshgit%?%ﬁ&]tﬁrﬁm%g%pgar%@%gﬁ@%amﬁg%i ty of
90% t hei i §1h, 1§t f s.were checked. Thg resulis are, 1 hown
respect i véelilé/ ?n*t'}h"s‘%géé %&?%et%ﬁisrﬂo%v?fgéﬁ%alﬁg?’ Fﬁb%.dcjﬁpiaé( fipat V§%I F}iet he

di splay units of. Exarr%lélei 1 an‘gltz showed ng eterioration of |um nance,
the di spl SYRRATRHYE: example iRFASEEEsYGl deg bigipance fromidés i ne of

| um nance fr_é)hrgéis peripheral part. Wien cross sections of respective

di spl ay uPATt eParghs B bxpsg sechiomsngfl glespective whisplaycupis(BEM after
the retention of 1,000 hours, while in Exanples 1 and 2, the end face 11D
of the prabservdd/by 4idcanbin® ledecinen anicesscopal (SEM3 mifsactho retstidinen i n
Fig. 1, in the conparative exanple, a filmthickness distribution as shown

In the position o horiontarTy 2 Herde Trom ot ouy o A AEHRT he
end face filal D1C Mecame 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.



attained filmthickness was about 50% of a filmthickness in the position
of sufficiently inside fromthe |lower_end 111G of the end face 111D.
Nanely, it was clarified that, in t he F¥ase 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
sealing substrate 21 as a nask is perfornmed, the end face 11D of the

protective fil nWHIlkC theniderftntha 1Ra deScrised i wah BPLARENM donehydi ng
the end face 21A of the sealing substrate 21 which lies on the sane side

as this egghbbaigedsl I3 : hie:.dil spl . ' ver e ith the
protective film 1%%%% 1§.§e1l11tr1”6 gsr' ‘rfrl]% ih'rﬁﬁlt? %?g%ﬁés@{%l#%%ﬂt?or# %?gl:i’ %n%ﬂ‘
noi st ure Qg | ke | t he  .displ ea 11A i.s prevented,. and

deteri oraﬁ%&ﬁ%fﬂl ?%‘%chghgse r{é?y % 'ﬁ?@%{ni or | eXgmplenpate t]%le(‘hlgggesf@R, 10G,
and 10B can betﬁ@%%&d. 2(? Whi.l.e the [nvention has been described with
ref er ence® T8t Fretftd depesitignsendyionssfosfachilayer are ot hianited egoi ng
enbodi ment, and various nodifications may be made. For exanple, materials,
t hi cknessto tﬁ@iﬁosdqspﬁhe@etlhdﬂhg, fonegoigp eanbadimentndind artbef omadedhls| ayer
are not limted to those described in the foregoing enbodi ment, and other
mat er i al sthicknasgk depesitivaposithods) and hbemsitiod cdegitsids esanceedigplieds can be
applied. For exanple, though in the foregoing enbodinent, the case using
-the protlmt iexendplé, tAdiEHEEe thé OrdifoilaSePBAIAESEC! tRE Gast h&‘siﬂéoﬂfr‘@t I ve
film1l1C can be nade of Al102, and a structure conbining a SINs filmand an

AL02 fil iProfeutivedilaP Rl C5HadE WE BIRL hadRAA! ddsBRbol, S REQMER kY fid M 11C

can be nmade
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



by sputter method in addition to CVD. Furthernore, as for anisotropic
etching for the protective film 11C, hiPh sel ected ratio gas such as

oct af | uor obenzene can be used. Further2lfor 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 electrode 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 been dessftiddedhaktbéeh %ie%&iﬁé&sitb'ibi AISJaé%{ I%Ef:;o %ﬁ?g{&% %ﬁckﬁggﬁﬁsf’ the

insulating film 13, the organic [dyer l'ectro are

| ayered o r4e/i omth rivi ubstrate, 11 _side in
t he opposigltetezﬂg)rd geirgltl&l g%t ﬁ%mgg%\%éan%%% Pﬂ%é‘&“"&fadg'??“gﬁg 1"{?@?&153%' exfr act ed
fromthe gr.iving substrate.11 side. Fuyrther, for exanple, though in the

f or egoi ngﬂ{éﬁﬁgﬁg’n@w? ,m?%élaé 3%&%%?%53@%@@%{15@ Stnplaaubsianee ghannode
and using the %eéﬁad el ectrode 15 as 21 a cathode has been described, it
i s possi bf€%¥ PLagrler stlver, Rlatians copper andcthedikel thats have shighdevorkd use
the second el ectrode 15 as _an anode. In this case, as a material for the
second el Burctioneisigyitablei nbloweyebsothreenaterdals @in by wsbddst roviingss,

pl ati num copper and the |ike that have high work function is suitable.

However, ttihefilnrdtger frselatrohcholseithjbotid Duiwba the debbrt biddtrddyes for
el ectron hole injection between the second el ectrode 15 and the organic

| ayer 14 aidd) thedrkhfie labr 119, S Sdifioh N 12h AOLIN (ke URLAY withS,dibE !

el ectrode 12 as a cathode and the second e tro as an ano ngt he

seeond eliglfilGldetrodd 82 3% bAHO hd Thé JecddieiedBqeq5 SY Sh Angasmd Lhe

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



first electrode 12 are layered on the driving substrate 11 in this order
from the driving substrate 11 side, 2Rd lights are extracted fromthe
driving substrate 11 side. Further, ough in the foregoi ng enbodi nent,
the constructions of the organic light emtting device has been
specifically described, not all the layers such as the insulating film 13
shoul d be provided, and other |layers can be further provided. For exanple,
the first electrode 12 can be a two-layers structure wherein a transparent

conduct i v o ¢dothuictive ayficethl diaveng sefflceati @Anélulconsredtlaslighiésiatdd C
multi-layered filmand Al. Further, though in the foregoing enbodi nent, the

V\Ih Al t t i L= t
case wherigi thelliht 3£R36RE 18 & rRadg n}é:?teh'%é mgg.g%g %%ﬁ»@%ggﬁéi@éié&%&@

el ectrode has been descri t he seco ave a sfructure

wherein 1 - hL apsgar d d a.transparent elec e are

| ayer ed ?ﬁr t% %lgglﬂl%’r gg‘rﬁ’ £ ?orumcﬁ?g)%ﬁ‘llh(rasﬁzgie%’w%ﬁ]énﬁZlngflb%‘.’ S ii]%‘)ﬂaq{’s%ar ent
el ectrode _is used for ..lowerin n el.ectrjc resistance t he

seni - t r aif&PaFRAE pE‘F%E?I?ISdEncﬁré’oaiﬁé‘dﬂtw@? cg 8 ?ﬁlP%‘gfbHSéPg dhespavi ng
sufficient translucengy to the light generated in the light emtting

| ayer. Adnaterialaevan if depagidlomis masiesplareomm temnerabune, A thicknesmpble, | TO
‘or a conpound (1ZO containing indium zinc (Zn), and oxygen is

pr ef er ablthe teanspareubelectnodacanbie, forrexarhplep B0aimad 1h§0@smmg t hese
materials even if deposition is made at roomtenperature. A thickness of

t he transpar enfFuetissi tholegle an the, fof&foir 2N climadtN{hd eade APRraim tHeur t her,

t hough in the foregoi ng enbodi nent, the case wherein the organic |ight
‘et tting ofeyic AfphtUmithde déNees 9BR216GT ALAETDB Yk N8rflbdRhabhe 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



area 11A has been described, this invention can be applied to the case
wherein a natural |ight elenment such as an inorganic el ectrolum nescence
device is forned in the display area 1%, 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 sifsimation dedickhg ¢hd fREeaf r .| fi s f al ong
the vertical plane i nclcudi ng the c’o%reg% ﬁ%fnaglegn%éﬁlgoceel%)&étrh‘évgsegﬁgng

substrat ega e a4 the protective filmis formed into the
approxi mat el y \}ert(lhggfaeyc]rg%%'s section in the position of the end face of the

seal i ng substrage nd the entire display area js, covered with the
protective fil cc;oa@:apgﬁﬂ ﬁﬁ‘ﬂ\spiqynﬁl{l i@ﬁ%@ﬁpe@oﬁ%@w&wpﬂom pincgdhen of
noi sture or ,the _like into the display area can be prevented, reliability
can be i n%%%‘if Da%?ﬁfwe?ﬁethﬁrlaﬁ@r%f,’%lthfeﬁnd aceesf Brenprotective dtlimandr ea can
be reduced. In result, particularly in a small organic light emtting

di spl ay ni¥nvesdicehplansistsebite 228m onflessythé deviderce of the I6wer bhlef the s

di splay area can be larger with the sanme-sized display unit. According to

the di splend favetoftheqnetetiectilofréihethenvatichPplarti AEEbb R mdbshange D
between the | ower end of the end face of the protective filmand the

Lo oo, IS P R X L T
~nm - and the fragrdhg%o themdifl§d %trﬁgﬂ%kac%?ﬂ?lgctrhieogis%iaef aggor}'d?r?g (educed. |
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.



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 variations of the present invention are possible in
the Iight of the above teachings. It i €4t herefore to be understood that

W thin tszﬁiﬁﬁﬁ of the appended clains the invention may be practiced

ot herwi s s specifically described. 24 CLAIMS: 1. A display unit,
conprising: a driving substrate having a display area, the driving
substrate has a protective filmwhich covers the display area and exposes
an external L QR; f.acent to the display area; a sealing
substratg"mhigﬁaggﬁéiﬁgﬁgggﬁgﬁgg i de where the display area of the
driving subst pagfivisg RuBYirgRdha 81 BisphyPReS Nthd ArivehgBfibstratd1has a
protective filmsuch that an end face of the protective filmis formed

al ong a ypeotectiat pilanewhich udbvegs atheerdisplage apéa thé sepdiesg adubsiemiad
which lies on the same side as the end face of the protective filmlies;
-and the seangeiton arsstadjaecritgdodhe digpdaly areagn area corresponding to the

di spl ay

a sealing substrate which is arranged on a side where the display area 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.

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.




area of the driving substrate such that the sealing substrate is capabl e of
functioning as a nask in the fornmation of the opening. 2. A display unit
according to claiml1, wherein, regarding a film 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 fromthe end face of the sealing substrate is 1, a relative film
thickness is 0.95 or nore. 3. A display unit according to claim1 or 2,
wherein a distance D between a |ower Sgd of the end face of the protective
filmand the vertical plane is set to mmor less. 25 4. A display unit
according to any one of the preceding clainms, wherein a or the distance D
bet ween the | ower end of the end face of the protective filmand the

vertical pl aneasgiiski.es i r .

Expr essi c?ral 2] AD<I£ ft‘%&l]ﬁ‘g %5}3%{& g’?lrgteﬁ?g %gﬁ(i?)erdééé/% %lg%%%ls%%{s a
filmthi ghoeBstanée U“Betﬁifééneﬂfe' Nverfddd™of thed BRd #R&d bf e ?iﬂﬁt%bﬁif@'fﬂh‘b’ ahdsi de
fromthe end face of the sealing substrate, O represents an angle which is

nmade by dhehertécaMplate satistivstNVatifonestichl Bupréssion 2an upper end to the | ower
end of the end face of the protective film in relation to the verti cal

pl ane, anMathemasicakExprassiomi 2] 0 <0<10.) 5 A di splay unit according to any
one of the preceding clains, wherein an organic light emtting device,

whi ch hapaT qisipe)c | ayer including a light emtting layer between a
first electrode and a second el ectrode, and which sends

‘(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;




out the lights generated in the light emtting |ayer fromthe second
electrode side is fornmed 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 |layer in between. 7. A

met hod of manufacturing a display unit, conprising: providing a driving
substrate having a display area; 26 formng a protective filmover a whol e
face on a side where the display area of the driving substrate is

provi ded; providing a sealing substrati which is arranged on a side where
the display area of the driving subst fte is provi ded 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

he di ol ! . : C
tsugstlr:tlto eagsagg nas _agﬁ %&%ﬂ?hfggﬁo(ﬁfe%aﬁﬁﬂg\é?lﬁ%:%gh gggf%p@%riﬁﬁéldg%é%di ng
to clai mgfeq om?é&fiv?%‘ﬁﬁsﬁ%?é’iﬂﬁdﬁdéw ani sotropic etching. 9. A nethod of

manuf acturing a disp uni t according ’t o claim7 or 8 wherein an organic
light emttingréeMine a Wehlifighatmhseai®rwiithcid av@ingetinehugi dide awhettthe
emtting |layer between a first electrode and a second electrode, and which
ext r act s disgihy sarganef g¢heddrininghsubstgite asnmiprovidgd! ayérarringingt the seglimg
el ectrode side is forned in the display area. 27 .

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.

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.



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
adhesive layer in between. 28 DI SPLAY UNIT AND I TS MANUFACTURI NG METHCD
ABSTRACT The invention provides a display unit which can inprove
reliability and reduce a frane area by formng a protective filmin a
uniformfilm thickness over an entire display area, and its manufacturing
met hod. An end face of the protective filmis formed along a verti cal

pl ane including a corresponding end f%ce of a sealing substrate. The end
face of the protective filmis forned nto an approximately vertical cross
section in the position of the end face of the sealing substrate, and the
entire display area is covered wth the protective filmin a uniformfilm
thickness. It is preferable that a distance between a | ower end of the end
face and the vertical plane is set to 2 nmmor less. It is preferable that

the end figpe af pidiRod it ﬁféhhi’eﬁ:tuhh d alsqu)é MRgit BYcqal ?(5 Qi &L CShbf‘? usi ng

the sealing substrate as.a nask, protectiv iI'mi's forned’over
a whol e fgh&redd the ddiivingg sﬁb'é?@étéaéﬂi thkdsealing substrate are bonded with an

adhesive layer in between.






