ORGANI C ELECTROLUM NESCENCE DI SPLAY AND METHOD COF FABRI CATI NG THE SAME
Techni cal Fiel The present invention relates to an organic

el ectrol um nescence di splay having a display array or a regul ar
arrangenment of a plurality of light emtting parts which consist of
organi c el ectrol um nescence devices each having a light- emtting |ayer
made of a thin filmof organic el ectrolum nescence material utilizing
el ectrol um nescence (hereinafter, also referred to as EL) of organic

conpound material in ghtaRIc! BIEOCROEVMENESCEPROEUBESPDYY €l ectron or hol e
I njection. Background Art An organic EL display, conprising a plurality of

organic EL devices amNn@eHOD @M@FABRICATI NG T@EViSAMEAt t ention as a
display that is lowin power consunption, high in display quality, and
capable of lowprofile configuration. The organic EL device is known as a
sel f-1um nescence device in which at |east one organic material |ayer and
a netal TebhaficadeFdedd ami nated on a transparent substrate. An exanple of
the transparent substrate is a glass plate provided with a transparent

el ectrode of i WHeupresendxideenkien, redatak| &€d¢ AFOPrgERaApl es of the
organic material layer include an organic electron-transporting |ayer, an
organi ¢ Eilghtreduminegceager disphay S okyhd 1aBLaY (3FEFRH O ANECTRIZF .
Positive and negative voltages are respectively applied to the transparent
el ect r odarrapgemgatnef 4 pdpsalibyot iLight gRLEEIRAPTHhYBLCh P88t ge -1

of organic electroluminescence devices each having a light-

i emitting layer made of a thin £ilm of organic electroluminescence
material utilizing electroluminescence (hereinafter, also
referred to as EL) of organic compound material in which
luminescence is produced by electron or hole injection.
Background Art

An organic EL display, comprising a plurality of organic
EL devices arranged in a matrix, is receiving attention as a
display that is low in power consumption, high in display quality,
and capable of low-profile configuration.

The organic EL device is known as a self-luminescence
device in which at least one organic material layer and a metal
electrode are laminated on a transparent substrate. An example
of the transparent substrate is a glass plate provided with a
transparent electrode of indium-tin oxide, i.e., so-called ITO.
Examples of the organic material layer include an organic
electron-transporting layer, an organic light-emitting layer,
and an organic hole-transporting layer. Positive and negative
voltages are respectively applied to the transparent electrode

and the metal electrode, i.e., anode and cathode, for charge



accurul ati on. When a barrier voltage i.e., a |um nescence threshold

vol tage inherent to the device is exceeded, a current starts to flow and
there occurs |um nescence with certain intensity approximtely
proportional to this direct current. Anong display panels that use organic
EL devices are a sinple matrix type display panel in which the organic EL
devices are sinply arranged in a matrix, and an active matrix type display
panel in which the organic EL devices arranged in a matrix are provided

w th an M%%ﬂ]@ioﬁ I apgiet A YR8 AoditAgeclieReNt 5 earline\dpRRceOMPared to

the sinple riX type display panel, the active matrix type display panel

has such.advall BP&R 13O nhBRRE EONAETRIVARANE éovedé@! R ¥eirrenasst al k.
The active natrix type€ display is suited to | arge-screen di splay and

hi gh- defd i ti o &li SPhdyand Bdtd Cobdirs ThanThssdencofwaei i vertamin i x drive
system exercises switching with respect to each of the light emtting
parts byjntsioed Mppfotimdtengi sioscriddis) vtk ardirece eirpaitysilicon,
for exanple. Consequently, a current is supplied pixel by pixel to cause

| um nescence Gmddy MIEPIHE fganabyirest W4E-difgen(dEIaldeviCeke are a

Sem conductor Field Effect Transistors) are used as the TFTs. A MOS-FET
has two &AWels enatanicttypeed sl ay paofelpbhyehick dbhenhirghnaceEs devddesn a

gl ass substrate, for exanple. An oxide (SiQ2) thin filmand a netal gate
el ect r oderasdmplynedramges doca seitaixonand@nsaet ive reftt niket ¥pe skisplay

between the reverse conductive regions, so that the conductivity is
control | pandly in which the organic EL devices arranged in a matrix are

i provided with an additional transistor-based driving element
each. When compared to the simple matrix type display panel,
the active matrix type display panel has such advantages as low
power consumption and low interpixel crosstalk. The active
matrix type display is suited to large-screen display and
high-definition display in particular.

The display of active matrix drive system exercises
sﬁitching with respect to each of the light emitting parts by
using thin film transistors (TFTs) which are made of polysilicon,
for example. Consequently, a current is supplied pixel by pixel
to cause luminescence of the organic EL devices. MOS-FETs (Metal
Oxide Semiconductor Field Effect Transistors) aﬁe used as the
TFTs.

A MOS-FET has two reverse conductive regions of polysilicon
which are formed on a glass substrate, for example. An oxide
(Si0,) thin film and a metal gate electrode are formed in
succession on the surface of the substrate, between the reverse
conductive regions, so that the conductivity is controlled by

the field applied from the metal gate electrode. Since the



the field applied fromthe netal gate el ectrode. Since the -2 display
substrate nmust be a polysilicon substrate or the Iike which requires a
hi gh tenperature treatnment, and filns of inorganic material such as S
must be fornmed thereon, the fabrication involves high tenperature process.
Di spl ays having | arge-screen di splay panels are in high demand. There has
been developed a Iomftenperature polysilicon substrate thereof. Despite

t he nane Iomftenperature "however, the substrate requires a heat

treat ”E“&%Q%A;Fe s B AELa O ré@&?bfﬂt }__:ﬁﬂ}}élnﬁdgn ffidiGalidbr AR ke

I ncor pora norgani ¢ materi TFTs into the | arge-screen display panel

of an organk &ﬁ] éQ'éyhféhaﬁémﬁ(@rﬁ@&féxtﬂéaﬁﬁ‘eﬂﬁ&mlﬂﬁl&h&3@Ey pushes
up the cost 6? e display. Then, there has been proposed an organic TFT

that has;ghrg £ PNkt SRIATOSEET 86 61 | ok 196 gEGihe dBtIREiedn f otm@d bet ween
a pair of opp05|te el ectrodes. It is considered that this organic TFT can
be used t&hEléxN€iOh OBt 6L¥ds devdls ecempleretihel pascesder e has not been
proposed any concrete organic TFT structure. Moreover, an organic

sem conduct or Di@bEiy S| hawnth@ Nl o gens creat alispldyaymmelst raud vimalhigh

I ndi spensable to the organic EL devices to be driven by the organic TFT,
ar e bot hdemaré el Theaeo haisnbéentdavaslicpteah ecl ogot emperatese sichwsd 1imsinst ur e
resi stance, and so on. It has thus been difficult to achleve a practi cal
or gani c &hbsitspteyheaeelf.. Despibebhe wine Mlemtitenppraiaw . fthavrrer.

foregoing, it is one of the objects of the o
the substrate requires a heat treatment on the order of 500 °C

at the time of fabrication. Anyway, incorporating inorganic

e

‘material TFTs into the large-screen display panel of an organic
EL display of active matrix drive system inevitably pushes up
the cost of the display.

Then, there has been proposed an organic TFT that has an
organic semiconductor film of organic material formed between
a pair of opposite electrodes. It isconsidered that thisorganic
TFT can be used to drive organic EL devices.

Nevertheless, there has not been proposed any concrete
organic TFT structure. Moreover, an organic semiconductor
material and an organic material layer, structurally
indispensable to the organic EL devices to be driven by the organic
TFT, are both extremely poor in heat resistance, solvent
resistance, moisture resistance, and so on. It has thus been
difficult to achieve a practical organic EL display panel.
Discl £ T £i

In view of the foregoing, it is one of the objects of the
present invention to provide an organic EL display in which

organic thin film transistors and organic EL devices capable of



present invention to provide an organic EL display in which organic thin
filmtransistors and organi c EL devi ces capable of -3 fabrication at
relatively |ow tenperatures are forned on a conmon substrate. An organic
EL di splay according to the present invention conprises a substrate and a
plurality of light emtting parts fornmed on the substrate, each of the
light emtting parts including an organic EL device and an organic thin
filmtransistor connected to the organic EL device. The organic EL device

has a pﬂtﬁ{lﬁ%ﬁff&?%%drgig\ﬁ&@ffio%ﬁﬁb SEALE AL £54Rba loRYVE commdml udi ng

an organic -emttrng layer” 'am nated between the pair of electrodes.
The org@&sﬁfg{bfi | mtransi stor has a source electrode and a drain
el ectrode opposed to each other, an organic seni conductor filmlam nated

so as to formgy lc el weepitheacsavatfiget ecti@draithd idvdndiion
el ectrode, and a gate el ectrode or applying a field to the organic

sem condughoFiddd na baiveeratd hend argrned ecty o laght keidriding @laadtsr ode.
Each of the light emtting parts further includes a source-drain

i nsul at i ferhéd dn f Bhe ayebsitfgta, sbach of rché t 1hghtveani t itng opaxes el ect r ode
and the drain electrode, a protective insulating filmfor protecting the
or gani ¢ seEl MY Gnosrdan e Eandewiqe seld amevbatind il filertrageistiony an
edge of either one of the el ectrodes of the organic EL device. At |east
two out efnhdetsdursethl airgamisulElt ideyicel.m The hergawniedih vdevitguh@s ng
film and the pixel insulating film are nade of the sane dielectric

mat eri ala paibetbdbdopposedretecingdes andaancorgapigpralertadr Havgr

; including an organic light-emitting layer laminated between the
pair of electrodes. The organic thin film transistor has a source
electrode and a drain electrode opposed to each other, an organic
semiconductor f£ilm laminated so as to form a channel between the
source electrode and the drain electrode, and a gate electrode
for applying a field to the organic semiconductor film between
the source electrode and the drain electrode. Each of the light
emitting parts further includes a source-drain insulating film
for avoiding a short circuit between the source electrode and

} the drain electrode, a protective insulating £ilm for protecting
the organic semiconductor film, and a pixel insulating £ilm for
covering an edge of either one of the electrodes of the organic
EL device. At least two out of the source-drain insulating film,
the protective insulating film, and the pixel insulating film
are made of the same dielectric material.

A method of fabricating an organic EL display according
to the present invention is one for fabricating an organic EL
display comprising a substrate and a plurality of light emitting

parts formed on the substrate, each of the light emitting parts
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to the present invention is one for fabricating an organic EL display
conprising a substrate and a plurality of light emtting parts formed on
the substrate, each of the light emtting parts -4 including an organic EL
device and an organic thin filmtransistor connected to the organic EL
device. The nethod conprises: a step of formng organic thin film
transi stors each having a source electrode and a drain el ectrode opposed
to each other, an organic sem conductor filmlamnated so as to forma
channel b I : Al 5 G gate
ol ect r e P o e, B e L e een
the SPUf%fnlgéSEéa%etﬁﬁct}]fJ%fH RLNUAH A | Odfe Re BH6R Rngrdld¥sNla dtftd
organic evi ces eac aving a palr of opposed el ectrodes and an organic
mat eri al oFaysfmifg! SEE0: 8Nt R H3Fi T | 204K s B difd NeacH aVBFidqnd nahldepet ween
the pair of electfodes; and an insulating filmformng step of formng, in
each of tiectig8t £ btdrsiPalkestrodeSopisSed tal dacnoutiaid ,ngnfddgariay
avoiding a short circuit between the source electrode and the drain
el ect r odgemfcoRBQEE6E| #ELM Nawidtaited §blas frar £prmte chiangetlhbe bvganithe
sem conductor film and a pixel insulating filmfor covering an edge of
ei t her ogeudptetdbeetecds aind tife tdraior gdeictrbdedeandea gate |elastttade out of
the source-drain insulating film the protective insulating film and the
pi xel i nfataappyyingna aiielddce the thgasamesenbtenductonaf bim retweann t wo
being forned in an identical step. Fig. 1 is a block diagram show ng the
confi gur hheosowfce rleatimplapnsatbe dratn ekepiiede adp§pPa9f & HIHg to
an enbodi nent

[ the organic EL devices each having a pair of opposed electrodes

and an organic material layer including an organic light-emitting
layer laminated between the pair of electrodes; and an insulating
film forming step of forming, in each of the light emitting parts,
a source-drain insulating film for avoiding a short circuit
between the source electrode and the drain electrode, a
protective insulating film for protecting the organic
semiconductor £ilm, and a pixel insulating film for covering an
edge of either one of the electrodes of the organic EL device.
At least two out of the source-drain insulating f£ilm, the
protective insulating film, and the pixel insulating film are
made of the same dielectric material, the two being formed in
an identical step.
Brief Description of the Drawings

Fig. 1 is a block diagram showing the configuration of the
display panel of an organic EL display according to an embodiment
of the present invention.

Fig. 2 is a circuit diagram showing a light emitting part

of the organic EL display according to the embodiment of the
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of the present invention. Fig. 2 is a circuit diagramshow ng a |ight
emtting part of the organic EL display according to the enbodi nent of the
-5 present invention. Fig. 3 is a plan view of the light emtting part of
the organic EL display according to the enbodi nent of the present

I nvention, as seen fromthe display side. Fig. 4 is a sectional view taken
along the line A-B of Fig. 3. Fig. 5is a sectional view of an organic thin
filn1transistor in the light emtting part of the organic EL display
accordin n@@@p éﬁgnt of the present invention. Fig. 6 is a

section %ﬁ%ﬁvs OW ng light emtting part of the display panel of the

organi ¢ EL di spj gy acgordi aﬂr%ﬂ Q RO 't h e MROMH RN 11 g Patfte TN ithe

i nventi on. Flgs 7 to 14 schematic enl arged partial plan views each

showi ng %_-g &'t Caldpide StéerPind AY i1GRd idMbIdianetis (IR theD PprR)serft t he

organic I spl ay accor Ing to the enbodi ment of the present invention.

Fig. 15 jSvéneeshi 0nal s¥égvEsbRWMRg dfeplaghéi@eitting part of the display
panel of the organic EL display according to another enbodi nent of the

present inventgpog, 4Dekad lsedtIonl pléwrtaker hdohgvensilimediar Bi o fFtigy .,
enbodi ments of the present invention will be described with reference to
the drawsngs. Fig. 1 shows an organic EL display of active nmatrix drive
Fig. 5 is a sectional view of an organic thin film transistor
in the light emitting part of the organic EL display according
; to the embodiment of the‘present invention.

Fig. 6 is a sectional view showing the light emitting part
of the display panel of the organic EL display according to another
embodiment of the present invention.

Figs. 7 to 14 are schematic enlarged partial plan views
each showing a substrate in the step of fabricating the display
panel of the organic EL display according to the embodiment of
the present invention.

Fig. 15 is a sectional view showing the light emitting part
of the display panel of the organic EL display according to another
embodiment of the present invention.

Detailed D ipti ¢ the I ]

Hereinafter, embodiments of the present invention will be
described with reference to the drawings.

Fig. 1 shows an organic EL display of active matrix drive
system according to an embodiment. The display has a display
panel 101, an address driver 110, a data driver 120, and a
controller 130.

As shown in Fig. 1, the display panel 101 comprises "n"



system according to an enbodi nent. The display has a display panel 101, an
address driver 110, a data driver 120, and a controller 130. As shown in
Fig. 1, the display panel 101 conprises "n" -6 (n is an integer) scan |lines
SL1 to SLn which are formed in parallel at predetermined intervals, and
"mM'" (mis an integer) data lines DL1 to DLmwhich are formed in parallel

at predetermned intervals. The scan lines and the data lines are laid so
that they cross each other at predetermined intervals with right angles
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applies a voPtage he scan -SLn one by one in succession. The
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light emtting parts e data ltnes DL1-DLm The controller 130 is
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the light emtting parts 102 conprises an address organic TFT 11, a drive
organi ¢ dfifité2ngaparts 102 which are formed at portions corresponding
to the respective intersections of the scan lines.and the data
) lines. Each scan line is connected to the address driver 110
at one end. Each data line is connected to the data driver 120
at one end.

The address driver 110 applies a voltage to the scan lines
SL1-SLn one by one in succession.

The data driver 120 applies a data voltage for causing
luminescence of the light emitting parts 102 to the data lines
DL1-DLm.

The controller 130 is connected with the address driver

) 110 and the data driver 120, and controls the operation of the
address driver 110 and the data driver 120 according to image
data supplied in advance.

As shown in Fig. 2, each of the light emitting parts 102
comprises an address organic TFT 11, a drive organic TFT 12, a
capacitor 13, and an organic EL device 15. The address organic
TFT 11 is a transistor for selection, and the drive organic TFT
12 a transistor for driving.

In Fig. 2, the gate electrode G of the address organic TFT

11 is connected with the scan line SL to which an address signal



capacitor 13, and an organic EL device 15. The address organic TFT 11 is a
transistor for selection, and the drive organic TFT 12 a transistor for
driving. In Fig. 2, the gate electrode G of the address organic TFT 11 is
connected with the scan line SL to which an address signal -7 is supplied.
The drain electrode D of the address organic TFT 11 is connected with the
data line DL to which a data signal is supplied. The source el ectrode S of
t he address organic TFT 11 is connected to the gate el ectrode G of the

drive or anlc TR 12T%t d%ngnoglggﬁrgggn#qqfsaﬁg S LAP ék&ﬁxﬂ%TTThe

source I'I ve organi c IS connected to a power

suppl y 'we- VCCLDB L0 With the BPErL LR BNaly GhiblicaCaPRsidinailds The

drain’ el ecttode rive organic TFT 12 is connected to the anode of

the or gZ&f.}ﬁﬁ%ﬂe&ev'ﬁf‘e %%urE*éeeiéEiéegané Jﬂ"Q:heOEEaﬂéﬁsEérgﬁﬂj.@erﬁﬁ 1i1S

connect a common el ectrode 17. The power supply line VccL shown in

Fig. 2 EOPER Lo BLRET %éﬂeéﬂ:&d@r@cdf GtheMdi v eefdriadaraf each
organicaf€ %ﬁglce 15 are c&%nected to a voltage source (not- shown) for

suppl yi nglx PRNET ohdeb Lt Bhe DeSEhiRALONOIM the NOdDAEL goren3 of THee daumaewescence
control operation of this circuit. Initially, in Fig. 2, an ON voltage 1is

suppl i edeifcthedgas e rltet aedeeGodjanbe PRITIrESs 4 socganectEETEo 14 pokean, t he
address organic TFT 11 passes a current fromthe source electrode S to the
drain el sgppogel Mhe ttheoIc aloant widhrdsparidie teeminalvoft tiye afpadidaiat a
supplied to the source electrode S. Wien the gate el ectrode G of the
addr ess psgariitee drain electrode D of the drive organic TFT 12 is connected
j to the anode of the organic EL device 15. The cathode of the
organic EL device 15 is connected to a common electrode 17.

The power supply line VccL shown in Fig. 2 and the common
electrode 17 in connection with the cathode of each organic EL
device 15 are connected to a voltage source {not shown) for
supplying power thereto.

Description will now be given of the luminescence control
operation of this circuit. Initially, in Fig. 2, an ON voltage
is supplied to the gate electrode G of the address organic TFT

} 11. Then, the address organic TFT 11 passes a current from the
source electrode S to the drain electrode D, the current
corresponding to the voltage of the data supplied to the source
electrode S. When the gate electrode G of the address organic
TFT 11 is supplied with an OFF voltage, the address organic TFT
11 reaches a so-called cutoff in which the drain electrode D of
the address organic TFT 11 enters an open state. Consequently,
while the gate electrode G of the address organic TFT 11 is at

the ON voltage, the capacitor 13 is charged and the voltage is

supplied to the gate electrode G of the drive organic TFT 12.



TFT 11 is supplied with an OFF voltage, the address organic TFT 11 reaches
a so-called cutoff in which the drain electrode D of the address organic
TFT 11 enters an open state. Consequently, while the gate el ectrode G of
the address organic TFT 11 is at the ON voltage, the capacitor 13 is
charged and the voltage is supplied to the gate electrode G of the drive
organic TFT 12. -8 The drive organic TFT 12 then passes a current based on
the gate voltage and the source voltage, fromthe source electrode S to

| ini neocENt S e oRR nr T el S BBt e i beBePon Wil ey |
at_the fl%’é’é#i%?ﬁ S s%qlq_,rcees o%%%%' C£16h tﬁ% SOLEEE &leOPRtusSilt® The

drive organic 2 retains th I't'age of the gate electrode G because
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current un next scan. The |um nescence of the organic EL device 15

| s al so ,PBhRtE NEtindd E&hed. aRGeh §H€Eaﬁ@%l~°édﬂﬁdﬂ@ of the daganisc EL
di spl ay panel that conprises organic devices to be driven by the

or gani ¢ ofgdSsiQf Tihelr Presest tHy QRT 6ol sgs N itk | dtidives | aryatiiew THT Fi g.
3, each single light emtting part of the organic EL display panel

cont ai Ns3 AreWE&HRH| £n Hpate\defel5, Theplniaki dbygahior TEDI 2 Tfdisaimeddssary f
or driving the organic EL device 15, such as an address organic TFT 11 and
a drive esUtage JFthHE? gadededecapadet Grbedhuseods sheychargeestoreddnt he
data voltage. This configuration can be arranged near the intersections of
t he scanthe repditaailsd, thussnadntaimdmoibe dTiplyg Iduraemcantid Hishi eve

the light emtting
: next scan. The luminescence of the organic EL device 15 is also

maintained.
Figs. 3 and 4 shows the structure of the organic EL display
panel that comprises organic EL devices to be driven by the organic
TFTs of the present invention. As shown in the plan view of Fig.
3, each single 1light emitting part of the organic EL display panel
contains an organic EL device 15, a plurality of organic TFTs
necessary for driving the organic EL device 15, such as an address
organic TFT 11 and a drive organic TFT 12, and a capacitor 13
| necessary for retaining the data voltage. This configuration
can be arranged near the intersections of the scan lines SL, data
lines DL, and power supply lines VecL to achieve the 1ight emitting
parts of respective pixels. Fig. 4 shows a section taken along

the line A-B of Fig. 3.

Fig. 5 shows the structure of the address organic TFT 11
and the drive organic TFT 12. As shown in Fig. 5, an organic
TFT includes a source electrode S, a drain electrode D, an organic
semiconductor £ilm OSF, a gate electrode G, and a gate insulating

film GIF. The source electrode S and the drain electrode D are



parts of respective pixels. Fig. 4 shows a section taken along the |ine
A-B of Fig. 3. Fig. 5 shows the structure of the address organic TFT 11
and the drive organic TFT 12. As shown in Fig. 5, an organic TFT includes
a source electrode S, a drain electrode D, an organic sem conductor film
OSF, a gate electrode G and a gate insulating filmGA@F. The source

el ectrode S and the drain electrode D are -9 opposed to each other. The
organi ¢ sem conductor filmQOSF is nmade of an or gani ¢ sem conduct or

| am nat e (95 %(9 "Itf%ﬂn ghanngl, lg«itg\% d.%@ﬂd‘h%t%'id fAngl B ¢t rodes.

The gate |es aneectrlcflel to the organic
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el ectro G F insulates the gate electrode G

fromt heoe&?é’él‘fetl?é edyde a%da'a@atlﬂeeﬂééltﬂoabgc'[ rogle Rtderdmwbdadig. 4,

the gate insulating filmG@F is formed so as to cover at |east the gate

el ectrodgy ;ﬁlfé@l dil @ 1cARSSE0E1dPEs tiHeNSrghha cOsémritonahetongEfim sE F has
a through le TH which is necessary for establishing wiring between the

transi st swedn | tie odtre SR Rl Bnd Khkedrainnayeberbéde med The
simul taneously so that they function as the gate insulating film G F and
the di el @ote iimsafl dthime &pam GOF ifkulBtes ths ghbarelievtrady GA{romdhgat e
insulating filmAdF and the dielectric of the capacitor 13 are forned
cont i nuosshyce Aslsbtmode nS Fagd dhe adsaimceleebipdénBul ating film SDl is
formed all over the source electrode S and the drain electrode D. This
ains to avoi d ks siown dinr Bugt 4 tthet patechmonlat g fdda GIF is formed

so as to cover at least the gate electrode G and the transistor
portions. The gate insulating film GIF has a through hole TH
which is necessary for establishing wiring between the
transistors. Films of the same dielectric material may be formed
simultaneously so that they function as the gate insulating £ilm
GIF and the dielectric of the capacitor 13. Thus, as shown in
Fig. 4, the gate insulating film GIF and the dielectric of the
capacitor 13 are formed continuously.

As shown in Fig. 4, a source-drain insulating f£ilm SDI is
formed all over the source electrode S and the drain electrode
D. This aims to avoid a short circuit with the common electrode
17 of the organic EL device. The source-drain insulating f£ilm
SDI also covers the organic semiconductor film OSF, thereby
functioning as an organic semiconductor protective insulating
film OSPF of the organic semiconductor film. The source-drain
insulating film SDI further covers edges of a pixel electrode
15a of the organic EL device 15, thereby functioning as a pixel
insulating film PIF.

The drive organic TFT 12 is connected to the pixel electrode
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17 of the organic EL device. The source-drain insulating film SD also
covers the organic sem conductor film OSF, thereby functioning as an
organi ¢ sem conductor protective insulating film OSPF of the organic

sem conductor film The source-drain insulating filmSDI further covers
edges of a pixel electrode 15a of the organic EL device 15, thereby
functioning as a pixel insulating filmPIF. The drive organic TFT 12 is
connected to the pixel electrode 10 15a. An organic material |ayer 15b of

the organie E d%%:;%%%fh 5%%191 *_1 S L3O KR ADLUHISTREY aRffl as o

the ord of 't I'Xxel electro re thus prone to
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the pro | Xe |nsu atlng I F which covers the edges of
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el ectro € or ayer 15b, and the common el ectrode

17. The 5 fn%g”c' &E&h%'ﬁitﬂ% céRRoh )Pl &t A& ATSi ST 140 dRlsufrabillyy of
| ayers |ncIu ing a hole injecting layer, a hole-transporting |ayer, a

i ght - endd 44 ddia 6 he PRoPLBELAOSE RN PRGN Ngshiayeling AN FLRNdichon
I njecting layer; nevertheless, what is indispensable is the light-emtting

| ayer al @iferd NEnOrgaGeE ofmiﬁﬁlﬁ&xéhyeledf&bds t®dored pixel by pixel
depending on the |um nescent color. Excepting the light-emtting |ayer,

t hose | ayers Tanaeiyand cdill idevdrie LDlcompriisfesablye pisselbeléotnededba. the
entire surface as if the common electrode 17 is, instead of being forned
pi xel bytipé xalganic material layer 15b, and the common electrode 17. he
J organic material layer 15b typically consists of a plurality of
layers including a hole injecting layer, a hole-transporting
layer, a light-emitting layer, an electron-transporting layer,
and an electron injecting layer; nevertheless, what is
indispensable is the light-emitting layer alone. The organic
material layer 15b is colored pixel by pixel depending on the
luminescent color. Excepting the light-emitting layer, those
layers common to different colors, if any, may be formed over
the entire surface as if the common electrode 17 is, instead of
) being formed_pixel by pixel.

At least either one of the pixel electrode 15a and the common
electrode 17 must have light transmittance in order to output
the EL emission to exterior.

Among the three insulating films for use in the organic
EL display of the present invention, i.e., the source-drain
insulating film SDI, the pixel insulating film PIF, and the
organic semiconductor protective insulating £ilm OSPF, any two
or more f£ilms may be formed simultaneously. In the structure

of Fig. 4, the source-drain insulating film SDI, the pixel
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At | east either one of the pixel electrode 15a and the common el ectrode 17
must have light transmttance in order to output the EL emssion to
exterior. Anmong the three insulating filnms for use in the organic EL

di splay of the present invention, i.e., the source-drain insulating film
SDI, the pixel insulating filmPIF, and the organic sem conductor
protective insulating filmOSPF, any two or nore filns nmay be forned

simul taneously. In the structure of Fig. 4, the source-drain insulating

(il m SO i Xi{q{%nlfﬂﬁu@&&g&%%%?a@i% 20 bhaueLean pEoteriggaduct or

pr ot ect i VA are forned at the Sane tine. Here,

't s al =0 o3 J'I.I{jé %J{lﬂl E)g?g},t?ﬁrgé 448 FIIHdPLEN BNt 4 4 SR T angeurs! Y-

Fig. 6 Shows as cture € case ere the source-drain insulating

film SD'i@O'EfSE Pipels iyl @) | A idwB ¥ Rerd endurmdi g red drgneousl y.  The

formation e organic sem conductor film OSF foll ows the sinultaneous

formati 'nﬂ.{]fﬁé}?eo cerdial § drbnes Al PBubthie HIr ahd EASepihete ithsul ating
film PI'F. After the formation of the organic sem conductor film GOSF, the

Or gani ¢ SR EONPULL O ARG EilRSBDAt ARG thée PEY imsulayimed £ilme
foregoi ng exanpl e has dealt with two-transistor conf iguration which is
the sinpestatd HHrwed atimiDtinsoldlyeviihe fodmatioeseft theyvexgamicray al so
be applied, however, to devices using three or nore transistors.
Her ei nafd&iiicéhduded b &d 1af 0§ RlHdldavisnghars ngkirmnedids forgspitapnaet dbdi ng to
the present invention will be descri bed. _
source-drain insulating f£ilm SDI and the pixel insulating £ilm
| PIF. After the formation of the organic semiconductor £ilm OSF,
the organic semiconductor protective insulating film OSPF is
formed.
The foregoing example has dealt with two-transistor
configuration which is the simplest to drive an organic EL device.
The present invention may also be applied., however, to devices
using three or more transistors.
Hereinafter, the method of fabricating an organic EL
display according to the present invention will be described.
} - Formation of Gate Electrodes -
As shown in Fig. 7, a bottom wiring pattern including a
scan line SL and gate electrodes G is initially formed on a
substrate 1 which is made of glass, plastic, or the like. This
forms the gate electrode G of the address organic TFT to be
connected with the scan line SL, the gate electrode G of the drive
organic TFT to be connected with the power supply line, and an
area for making one electrode 13a of the capacitor. The capacitor

electrode 13a is arranged at a position directly below the power

supply line to be connected with later. Arranging the capacitor
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- Formation of Gate El ectrodes As shown in Fig. 7, a bottomwring pattern
including a scan |line SL and gate electrodes Gis initially formed on a
substrate 1 which is nade of glass, plastic, or the like. This forns the
gate electrode G of the address organic TFT to be connected with the scan
line SL, the gate electrode G of the drive organic TFT to be connected
with the power supply line, and an area for naking one el ectrode 13a of
the capacitor. The capacitor electrode 13a is arranged at a position

d |y, bhel o i

théeﬁzpﬁ%foﬁ%& &%%&%Fﬁ%?%’éu#)h(@?fp%%%?"aﬂ"dupéf?%tF%’é%%%oix?l:% cAL anging

pi xel area. sgc@an1l e Al %'1%%&&%%% fa&% e&%ff%&%lall made
%y ma eAkﬁ typlca

of low resistivi y a pure netal or | oy. The

avai | abl &, gt Cil.QJvP fe’%ﬁls'{@ﬁrl% mA9er®Hi, §¥a18pda ﬁdf@mmntoaﬂ Rang the
sanme. Any netho I ncl udi ng sputtering, (electron bean) evaporati on,

resi stangg fgat inpg 8&?3@%@%@9&;&&@1& chedwdd A1apag,deaosit | @y, aaad
printing nay effect the fil formation. The pattern formation may al so use

any net hoth oPsl dbn @FL Y QﬁeCIQlaﬂﬂ PEAPtrhélgho@N d riEsid v peratteatingAl t hough
inferior to netals in ternms of resistivity, conductive polyners may be

used forgs e 1erite okl BeanydBsapdratilvs, reasetanbe pedt g efvapuatatdoennay al so
be effected by | owcost nethods such as printing. - Formation of Gate

| nsul at i ¢xgp Kich@miss lshapor idepleisd.t idn )t, hend gtrd nitrisw way ed feidtntiee Eils f or ned
in a predeterm ned pattern on the bottomw ring pattern. Here,

formation. The pattern formation may also use any method, such

as photoetching, printing, and mask evaporation.

Although inferior to metals in terms of resistivity,
conductive polymers may be used for the gate electrodes. In this
case, the pattern formation may also be effected by low-cost
methods such as printing.

- Formation of Gate Insulating Film -

As shown in Fig. 8, the gate insulating f£film GIF is formed
in a predetermined pattern on the bottom wiring pattern. Here,
the dielectric layer 13b of the capacitor is simultaneously

| formed over the electrode 13a by using the same dielectric
material as that of the gate insulating film GIF. The gate
insulating film GIF is provided with a through hole TH for
establishing connection between the gate electrode G of the
address organic TFT and that of the drive organic TFT. Here,
a predetermined pattern of gate insulating film having portions
of different thicknesses may be formed by performing a plurality
of separate formation steps such as forming a thinner film in

order to exercise the facilities of the gate insulating film GIF

and the capacitor dielectric layer 13b, and forming a thicker
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the dielectric layer 13b of the capacitor is sinmultaneously fornmed over
the el ectrode 13a by using the sane dielectric material as that of the
gate insulating filmG@F. The gate insulating filmQ@F is provided with a
t hrough hole TH for establishing connection between the gate el ectrode G
of the address organic TFT and that of the drive organic TFT. Here, a
predeterm ned pattern of gate insulating filmhaving portions of different
t hi cknesses nmay be fornmed by performng a plurality of separate formation

steps suehy @S] 8il00e8 UL nbl Bt Bn BEERECH LrRXBbALS U Alid || €S

of the ¢ Imsu atlng 9 e capacitor ectri ayer 13b,

and for@&gy@éhgagﬁrﬁlﬁﬁ Y Péf’éﬁlﬂoeééﬁ%&éﬂsm ation between the

power supp I née e scan ch intersect each other. Anong the

avai | abl e mat e, ? e ta%lgﬁttﬂe' rﬂéf‘éﬁiéﬂg df lthe Ghtedi @siBABin® dides,
met al nltrldes fluorides, and other netal conpounds, such as A1203,

Si 2, Sifirand Sl @RlasSSWAdVA1 tPOHYETEe K F1a rRdey, Thne otFee fi1m
formation may be effected by any nethod, including sputtering, EB

evapor at zh8ha 1 RMpBuHEE:, s{ientawm@éamrcqt, iiN, &NB, SiDN hahadinsarictsipien
coating. The pattern formation may al so use any nethod, such as

phot oet ChbDgmer s udh i polgimmgls. evn‘rm)rﬂtllmlfomal%dJunHmaynb@feﬁecsied
El ectrode As shown in Fig. 9, the pixel electrode 15a of approxi mtely
r ect angubgramhapethosier ¥thajjudsny hepwnoaeing, ERcevapganatieh. desicandss
formed in a predeterm ned pattern on the gate insulating film GF.
heating evaporation, CVD, printing, and spin coating. The
pattern formation may also use any method, such as photoetching,
printing, and mask evaporation.
- Formation of Pixel Electrode -

As shown in Fig. 9, the pixel electrode 15a of approximately
rectangular shape, serving as the anode of the organic EL device,
is formed in a predetermined pattern on the gate insulating film
GIF.

When light transmittance is required, the pixel electrode
15a is formed as an extremely thin semi-transparent film made

} of a pure metal dr an alloy, or a transparent electrode made of
metal oxide or the like. For example, semi-transparent f£ilms
of Au, Pd, and the like, and transparent electrodes of ITO and
the like are available. When light transmittance is not required,
the pixel electrode 15a is typically made of a pure metal or an
alloy. The available materials include Al, Ag, Cu, Au, Cr, and
alloys containing the same.

"he £ilm formation may be effected by any method, including

sputtering, EB evaporation, resistance heating evaporation, CVD,

and printing. The pattern formation may also use any method,
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When light transmttance is required, the pixel electrode 15a is formed as
an extrenely thin sem -transparent filmmade of a pure netal or an all oy,
or a transparent el ectrode nade of netal oxide or the like. For exanple,
sem -transparent films of Au, Pd, and the |like, and transparent el ectrodes
of ITOand the Iike are available. Wen light transmttance is not
required, the pixel electrode 15a is typically nade of a pure netal or an
all oy. The available materials include Al, Ag, Cu, Au, C, and alloys

cont ai niélg:ﬁsgﬁ s&p&og{%él'{e%énpéﬁmﬂﬁn A0 Resiefdegiahdvony nethod,

i ncl udi ng’ t'eri ng, oration, resistance heating evaporation, CVD,
and print iggn e, Pals efdhfd NBtd O Jis HRP PSR dBihnths -14 such as

phot oet ching, printing, and mask evaporation. - Formation of Source

El ectrodes anch DIrdinE SEtFRes10 At @uide Rbethibaddes sl aareiect rodes
S and drain electrodes D of the address organic TFT and drive organic TFT,

and the gpdattddes B sandnehadaewes sugehycl TR akd ldmire forgac TFTY
predeterm ned wiring pattern on the pixel electrode 15a and the gate

i nsul at ixgy fidenddta 1ine Oat andi BRe Dhowad $imepppvieine Syl \ard fervedl,
parallel to each other across the pixel electrode 15a, are formed on the
gate i nsin af ppgdéicbmEhEdseiasng ipa theassonhehes geixelli ateStraderlghiangdngl es.
Here, part of the filmof the power supply line VccL is simultaneously
formed ashé hgats hinselacingddi IBGEE . t Thecalsda tldne W ands HdnipsiveT t he
dielectric layer 13b with the el ectrode 13a

supply line Vccl, parallel to each other across the pixel

electrode 15a, are formed on the gate insulating film GIF so as

to cross the scan line SL at right angles.

Here, part of the film of the power supply line Vccl is
simultaneously formed as the other electrode 13c of the capacitor
which sandwiches the dielectric layer 13b with the electrode 1l3a
of the capacitor. The power supply line VccLl, intended for power
supply, is formed larger than the other lines in width. Since
the resulting capacitor 13 is located immediately below the power
supply line VecL, it is possible to secure a sufficient

\ capacitance of the capacitor 13 without interfering with the
pixel electrode. 1In addition, the capacitor 13 is arranged on
a side of the drive organic TFT 12 opposite from the address
organic TFT 11. The wiring length between the drive organic TFT
12 and the address organic TFT 11 thus becomes shorter than when
the capacitor 13 is arranged between the drive organic TFT 12
and the address organic TFT 11. This also promises that the area
of the pixel electrode is secured to improve the charge transfer

speed.

The source electrode 8 and the drain electrode D of the
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of the capacitor. The power supply line VccL, intended for power supply,
Is fornmed larger than the other lines in wdth. Since the resulting
capacitor 13 is located i nmediately bel ow the power supply line VccL, it
is possible to secure a sufficient capacitance of the capacitor 13 w thout
interfering wwth the pixel electrode. In addition, the capacitor 13 is
arranged on a side of the drive organic TFT 12 opposite fromthe address
organic TFT 11. The wiring length between the drive organic TFT 12 and the

addr ess pralidsgHRE L EFrNYS SSE0EELSHQFilE! th@aPowﬂﬁnsuﬁﬁfyqﬁiﬁﬁ&%@:t 13 is

arrange etweenn the drive organic TFT 12 and the address organic TFT 11.

This al sp-Prefimes ddas e A apP it @dtivedipRidatly ¢ded S1e¢bed .t 0
i nprove the charge transfer speed. The source electrode S and the drain

el ectr odgnd dfaih @ et de’® 9k08Bhaedtddi o Ciwarisialn aliddtridie nGaer
supply line VccL are forned so as to overlap the correspondi ng gate

el ectr odghe diheindedicttelodet Dogrd he svanec bédctaotibes ppf&k eihee laddresde 15a.
The drain electrode D and the source electrode S of the address organic
TFT i n cordgecid OFF'IM ih ddrenetsit son iwietiDit e aldtar ridithes L axret Foowed &P t he
correspondi ng gate el ectrode. The source electrode Sis connected to the
gat e el exd ronleovdéride the veorrespordingFgata ehecthodrigh Thel eoprceThe
source el ectrodes and the drain electrodes are preferably made of nmateri al
t hat al | obecefddeScin connected ke gade e et trode péidwgdbiyasirganic

sem conductor and has a low resistivity. Exanples of the material include
Au and PEFT Thia the through hole TH.

The source electrodes and the drain electrodes are
preférably made of material that allows efficient carrier
injection to the intended organic semiconductor and has a low
resistivity. Examples of the material include Au and Pd. The
data line DL and the bower supply line Vccl are made of the same
material as that of the scan line SL.

The £ilm formation may be effected by any method, including
sputtering, EB evaporation, resistance heating evaporation, CVD,
and printing. The pattern formation may also use any method,

, such as photoetching, printing, and mask evaporation.

Although inferior to metals in terms of resistivity,
conductive polymers may be used for the source and drain
electrodes. In this case, the pattern formation may also be
effected by low-cost methods such as printing.

The source electrodes and drain electrodes may be made of
the same material as that of the pixel electrode l1l5a, in which
case the pixel electrode 1l5a and the source and drain electrodes
can be formed in a single step. Depending on the materials, the

foregoing predetermined wiring pattern may be formed in a
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data line DL and the power supply line VccL are made of the same nmateri al
as that of the scan line SL. The filmformation may be effected by any

nmet hod, including sputtering, EB evaporation, resistance heating
evaporation, CVD, and printing. The pattern formation may al so use any
met hod, such as photoetching, printing, and mask evaporation. Although
inferior to netals in terns of resistivity, conductive polyners may be
used for the source and drain electrodes. In this case, the pattern

for mati%mlagyscbﬂo%e F86d ek &yys | ow cost nethods such as printing. The
source el ectrodes and drain el ectrodes may be nmade of the sane material as

that of the pipelen! peesed® dhBodime] Cthe Ca6p tde Mivreing i@ besde115a and
the source and drain electrodes can be forned In a single step. Depending

on the raestide 1Seprbeeags the HiEselod FoRfdny thekqatidéeahdrayaka formed
in a -16 plurality of separate steps. In the present enbodi nent, the step
of fornmenedirmdixel Hoglegelr,0dtel 5aepsemage bet persoemedd ihoteivegsehe source
and drain electrodes. However, the steps may be performed in reverse
order. -oxdemati on of Organic Sem conductor Film- As shown in Fig. 11, the
organi ¢ sem conductor filmOSF is forned in a predeterm ned pattern so
that it eHandsins of drganiorbanidenidictyyuritielelectrodes S, the drain

el ectrodes D, and the gate insulating filmdF inmedi ately above the gate
el ectrodes of AsheshhwnyeroFgani d ITFEhen @ nged@ isd geadsomdymtior FLim OSF

is formed in a predetermined pattern so that it establishes
connection with the source electrodes S, the drain electrodes
D, and the gate insulating f£ilm GIF immediatély above the gate
electrodes of the drive organic TFT and the address organic TFT
in connection with the power supply line VccL and thé data line
DL, respectively.

The organic semiconductor £ilm OSF is preferably made of
material having high carrier mobility, such as low molecular
organic semiconductor materials and organic semiconductor
polymers.

The f£ilm formation may be effected by any method, including
sputtering,EBevaporation,resistanceheatingevaporation,CVD,
printing, and spin coating.

The pattern formation may also use any method, such as

photoetching, printing, and mask evaporation.
- Formation of Common Insulating Film (Source-Drain Insulating
Film, Pixel Insulating Film, Organic Semiconductor Protective
Insulating Film) -

As shown in Fig. 12, a common insulating film is formed

in a predetermined pattern such that it overlaps the edges of
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I n connection with the power supply line VccL and the data |line DL,
respectively. The organic sem conductor filmOSF is preferably nade of
mat eri al having high carrier nobility, such as |ow nol ecular organic
seni conductor nmaterials and organi c sem conductor polynmers. The film
formati on may be effected by any nethod, including sputtering, EB
evaporation, resistance heating evaporation, CVD, printing, and spin
coating. The pattern formation may also use any nethod such as

Pnsul at | PEe AT SAREE RS HEcr ot Mooy & BRVRS) B2, flg HPRke

O

comhciﬁﬁ%}&f}’f JS fq%ro&eglﬁgave Tlhesgb&% rgér1%‘71:[%1é](31‘f%attern suctE CQXha i t :
over| aps ;hghgdg rgiz dﬂ'%lﬁhfn % liéefi.'[ %ﬂSatl‘Pé ﬁ:lﬂ?eprﬁ?éﬂl%ﬁlngjev' ce

15 and erose e pi Xe elec e comon insulating fil

funct i on llasp{[ﬁe éﬂ&rEﬁeds@%anwsgaﬁemaém Photdder lmimaas | ng

filmPlIF and € organic conductor protective insulating film OSPF.
Among t he; ayahkpple materials of the common insulating film are netal
oxi des, netal nitrides, netal fluorides, and other netal conpounds, such

as A1_203’ Si OZAm&&LtHénQv&%léﬂﬁtle&&@l%tcbﬂQhep@d)ryﬂﬁ@fli snsudhtaagnnl i ni de.
The filmformation may be effected by any nethod, including

are metal oxides, metal nitrides, metal fluorides, and other
metal compounds, such as A1,0,, $i0,, SiN, and SiON, and insulative
polymers such as polyimide.

The film formation may be effected by any method, including
sputtering, EB evaporation, resistance heating evaporation, CVD,
printing, and spin coating. The pattern formation may also use
any method, such as photoetchin'g, printing, and mask evaporation.

Note that the underlying organic semiconductor film OSF
is typically made of material that is poor in heat resistance,
solvent resistance, and moisture resistance. The semiconductor
film must be prevented from property deterioration in the process
of forming the common insulating film which is formed on the
organic semiconductor film.

- Formation of Organic Material Layer -

As shown in Fig. 13, the organic material layer 15b
including at least a light-emitting layer is formed on the pixel
electrode 15a through the opening in the common insulating film,
Aside from the light-emitting layer, the organic material layer
15bmay include a hole injecting layer, a hole-transporting layer,
an electron-transporting layer, an electron injection layer, and

SO On.
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sputtering, EB evaporation, resistance heating evaporation, CVD, printing,
and spin coating. The pattern formati on nay al so use any nethod, such as
phot oet chi ng, printing, and rmask evaporation. Note that the underlying
organi ¢ sem conductor filmGOSF is typically nade of material that is poor
I n heat resistance, solvent resistance, and noisture resistance. The

sem conductor film nust be prevented from property deterioration in the
process of formng the common insulating filmwhich is formed on the

o1 gani ¢ sem coAUEL o £blR e ror R 080 CHOBPLO ML BISE! shRiGRIng> Shown

in Fig. I'’cnateri a yer I'ng at ast a

li ght - e@é}&%ﬁ%%%]ai évgsﬁfge&agmf %:Prgnigjtéﬁbe RS PEPagefat oR VSV he

openi ng 1 nin atin Aside fromthe Tight-emtting

| ayer, the. or icaﬂ?tgéiﬁlcééWfﬂg.ISb may include a hole injecting |ayer,
a hol e-tTansporting l'ayer, an electron-transporting |ayer, an electron

inj ection |ayejne afigh t&h OFbrmdBioandy | M dorued i afy meyveiad efdem eds by any
met hod, including  sputtering, EB evaporation, resistance heating

evapor at hs oS MEhing! | PEiRNGin@N Caisdi masioaévagordtbopat tern formati on may

al so use any nethod, such as photoetching, printing, and nmask evaporati on.

For mat i on pérh@rien &F ecomnsle EXscshode in Fig. 14, the common el ectrode

17, i.e., the cathode of the organic EL device 15, is fornmed in a

pr edet er mi ned Apaghewm m i drpanitee reonendmalelegtarodesd7, 1.e., the
cathode of the organic EL device 15, is formed in a predetermined
pattern on the organic material layer 15b.

The commeon electrode 17 is made of a pure metal or an alloy.

The available materials include Al, Ag, Cu, Au, Cr, and alloys
thereof.

The film formation may be effected by any method. For
example, sputtering, EB evaporation, resistance heating
evaporation, CVD, printing, and the like may be performed at
temperatures not exceeding the glass transition temperatures of
the respective organic material layers formed in the step of

) forming the organic:natgrial layers so as not to deteriorate any
of the organic material layers.

The pattern formation may also use any method, such as
photoetching, printing, and mask evaporation.
- Other Embodiments -

As shown in Fig. 15, the organic EL device 15 may be located
over the organic TFTs 11 and 12. In Figs. 15 and 6, identical
reference numerals or symbols designate the same members.

Description thereof will thus be omitted. In this case, the

common electrode 17 is desirably made of material having light
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The common el ectrode 17 is nmade of a pure netal or an alloy. The available
materials include Al, Ag, Cu, Au, C, and alloys thereof. The film
formation nay be effected by any nethod. For exanple, sputtering, EB
evaporati on, resistance heating evaporation, CVD, printing, and the |ike
may be perforned at tenperatures not exceeding the glass transition
tenperatures of the respective organic material layers forned in the step
of formng the organic material |layers so as not to deteriorate any of
the orgap Libe | A SHIRRRLHAS 0hERAL0R 24158 USfe B4t hod,
such asapl_f) %%%%?%%ﬁ%%: fﬁlfﬁ isn_g, an rragl? evaporatrllg%ge- O her Enbodi nment s
As shown ;&St@l%rgr%aiféﬁ]ﬁldg Y §5Ea iR SRcPealBY 1 hORPGREr dperiide

organic n Figs. 15 and 6, identical reference nunerals or
synbol s deggignate the same nmenbers. Description thereof will thus be
omtted. In this case, the comon electrode 17 is desirably made of

material havi ngnki §hliredd SFGasIEtRANCEL FHd Stisd rdieivs efnm iderFEViENt age
that the area of the organic EL device 15 can be increased for a higher

openi ng aratfermdhepaderesa prLgaartziihd layend20hesdfoxeedr ghereoTér 12
are formed before a planarizing layer 20 is forned thereover except a
connect i 8gceptta aonkbdind@opitien &betoé ridue plikel ehectpbdeatbfai ndfleayer 20
functions as both the organi c sem conductor protective insulating film
OSPF andplarasbuing-Xhyem 20nfuhctioms as both the organic semiconductor '
‘protective insulating £film OSPF and the source-drain insulating
j film SDI. The planarizing layer 20 is intended to cover
projections and depressions resulting from the organic TFTs since
the presence of the projections and depressions facilitates a
short circuit between the pixel electrode 15a of the organic EL
device and the common electrode 17. Since the underlying organic
semiconductor materials are typically poor in heat resistance,
solvent resistance, and moisture resistance, the semiconductor
filme must be protected from property deterioration in the
process of forming the planarizing layer 20.
\ After the formation of the planarizing layer 20, the pixel
electrode 15a is formed in connection with the drive organic TFT
12. Then, the organicmaterial layer 15b and the common electrode
17 are formed to complete the display panel of the organic EL
device according to.the present invention.
According to the foregoing embodiments, it is thus possible
to achieve an organic EL display panel of organic TFT drive type
with a practical structure. Moreover, in view of the fabrication

process, the members that require heat resistance, solvent

resistance, and moisture resistance during the photolithography
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filmSD . The planarizing layer 20 is intended to cover projections and
depressions resulting fromthe organic TFTs since the presence of the

proj ections and depressions facilitates a short circuit between the pixel
el ectrode 15a of the organic EL device and the comon el ectrode 17. Since
the underlying organic sem conductor materials are typically poor in heat
resi stance, solvent resistance, and noisture resistance, the sem conductor
films nmust be protected fromproperty deterioration in the process of
form ng | i.zhng .| A=Y ' i zing

| ayer 20’%#‘?6%%“?%6 igﬁgéggée%ﬁesﬁl g&%déﬁﬁr?%%%@cﬁlcﬁlﬂ%%)ﬁa?ﬁg'dri ve

organi ¢ JET 197:%%%5( £ B SrdTBURY IRlag Bl ckp b fafthel e g@@TWRN

el ect rode med to conplete the display panel of the organic EL
devi ce amefd GipubhiiddadMRRERo ERYEEEAN: cARSHBELS Gl L Nerd YRBOILRMY
enbodi nents, it Is thus possible to achieve an organic EL display panel of
or gani ¢ H&dt drdyest e, WdIvénroddicodnsd J ueidnmoi dbieeViessistandew of
the fabrication process, the nenbers that require heat resistance, solvent
resi st anGeridy ¢ heDp1ed té Bi £ 106d B4 0HNE & tepramd thieel {io! olBeisidgsgpay led@tst ep
and the like, such as the wring and the insulating filns, are previously
formed beierer ttite avepes adrpninduldieing gihlns . caThbe Poexweddes danage to

t he organi c nmenbers which are poor in heat resistance, solvent resistance,
and noi s¢imel tasectahy efodusimylifibedphoted$t hography step and the like.
Besides, at least tw of the necessary insulating filns can be forned

si mul t aneousl yI1f Ghesfompégéing esbodiments, the organic TFTs in the light

j emitting parts are organic thin film transistors of so-called
MIS (Metal Insulator Semiconductor) type. Nevertheless,
organic thin-film transistors of SIT (Static Induction

Transistor) type may be used instead of MIS type.
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In the foregoing enbodi ments, the organic TFTs in the light emtting parts
are organic thin filmtransistors of so-called MS (Mtal Insulator

Sem conductor) type. Nevertheless, organic thin-filmtransistors of SIT
(Static Induction Transistor) type may be used instead of MS type.

CLAIMS 1. An organic electrolum nescence display conprising a substrate
and a plurality of light emtting parts forned on said substrate, each of
said light emtting parts including an organic el ectrol um nescence device
and an organic thin film transistog gg@gected to said organic

el ectrol um nescence devi ce, charact F in that said organic

el ectrol um nescence device has a pair of opposed el ectrodes and an organic
material layer including an organic light-emtting |ayer |am nated

pet ween sal d Pal T Ofarf SHAIL %) SR INAMY LU dildfildy BohipRlidinavi N9 a

source el ectrode an ectrode opposed to each other, an organic

sem Congale%alﬁsds&é%%' ra; Fﬁué&f@ td Fargh@ &hanelg RMeeFordiad oxour ce

el ectro sal ctrode, and a gate electrode for applying a

field to;sak duidatce SYEAPRHICHIA iigﬁtb&hi\@_ﬁﬂngsﬁéﬂt§%ﬂ&lﬁxﬂxﬁ§t&pd_€ and
said drain electrode, each of said light emtting parts further including a

sour ce- dfAhdhn i &Sel 8¢+ AGL il e §0&n G 0l 1\Ge 2aiiOsh 6rgeni¢ Heimesdlmsai d
source el ectrode and said drain electrode, a protective insulating film

for protecdn$osté ¢odneaitied t&Batansiipimic élkotroannineprnteidesuila,i ng
filmfor covering an edge of either one
characterized in that said organic electroluminescence
device has a pair of opposed electrodes and an organic material
layer including an organic 1ight—emittin§ layer laminated
between said pair of electrodes,
said organic thin film transistor having a source electrode
and a drain electrode opposed to each other, an organic
semiconductor film laminated so as to form a channel between said
source electrode and said d;ain electrode, and a gate electrode
for applying a field to said organic semiconductor film between
said source electrode and said drain electrode,

j each of said light emitting parts further including a
source-drain insulating film for avoiding a short circuit between
said source electrode and said drain electrode, a protective
insulating film for protecting said organic semiconductor film,
and a pixel insulating film for covering an edge of either one
of said electrodes of said organic electroluminescence device;
and

at least two out of said source-drain insulating £ilm, said
protective insulating film, and said pixel insulating film being

made of the same dielectric material.
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of said electrodes of said organic el ectrolum nescence device; and at |east
two out of said source-drain insulating film said protective insulating
film and said pixel insulating filmbeing made of the same dielectric
material. -22 2. The organic el ectrol um nescence device according to claim
1, conprising capacitors connected to said respective organic thin film
transi stors, wherein: each of said organic thin filmtransistors has a gate
insulating filmfor insulating said gate electrode fromsaid source

el ectrode and said drain electrode; and said gate insulating filmis nade
of the same material as a dielectric of said capacitors. 3. The organic

el ect ol uni nesgence ey 6860 HhoGrb fmbhak RrtcOluct ehgeebas Ag o al i ty

of power supply lines, scan Tines, an nes are laid on sa

Sybstra?@iafﬁdl?aégmﬁfﬂgin§”55ﬁ£8ﬂt8fétéoﬁﬁ@c@é&aﬁgegai@ PefBbétivei n the
vicinities of Intersections of said lines. 4. The organic

el ectr ol Y ARSECPREn IEY I hCL PERSL 8t HBst Oynapyigne of clains 1-3, wherein
each of sard light emtting parts i ncludes a first organic thin film
transi stor conggeh esft Ha P CoPdasdd dtieLanelimebransi obers dhasaa dgaeéa | i nes,
and a second organic thin filmtransistor connected to one of said power
suppl y | ineslandngatidimargeni enselectingl saiaegacaceldeviro@e from said

source electrode and said drain electrode; and
said gate insulating film is made of the same material as

J a dielectric of said capacitors.

3. The organic electroluminescence device according to
claim 1 or 2, wherein:

a plurality of power supply lines, scan lines, and data
lines are laid on said substrate; and

said light emitting parts are arranged in a matrix, in the

vicinities of intersections of said lines.

| 4, The organic electroluminescence device according to
any one of claims 1-3, wherein

each of said light emitting parts includes a first organic

thin film transistor connected to one of said scan lines and one

- of said data lines, and a second organic thin film transistor

connected to one of said power supply lines and said organic

electroluminescence device,
said first organic thin film transistor being connected
to a gate electrode of said second organic thin film transistor

via a through hole made in an insulating £ilm made of the same

-23-



said first organic thin filmtransistor being connected to a gate

el ectrode of said second organic thin filmtransistor via a through hole
made in an insulating filmmde of the same -23 naterial as that of said
gate insulating film 5. The organic el ectrol um nescence devi ce accordi ng
to claim4, wherein said capacitors are arranged on a side of said first
organic thin filmtransistors opposite fromsaid second organic thin film
transi stors. 6. The organic el ectrol um nescence device according to claim

4 or S WOPLEI D SaL g aPask! oL fadh e AT IANGPEL L AFCAI fhEI Y  bel ow sal d pover

supply I'Thes. nme d of "fabrtcating an organic el ectrol um nescence
di splay conprising a substrate and a plurality of light emtting parts
formed on said substrate, each of said light emtting parts including an

organic el ects ol unifigs 6ees ideyi £6t ANTuRIN 85 88EE deRiilkd AbBbEd ang it o
connected to said organic el ectrol um nescence device, the nethod

char act egized DY wERITYISisAdd 8apheptotsi #rdi xgrai«l @ngansLdevdh ddidan
transi stors each having a source electrode and a drain el ectrode opposed

to each foiberorganftoanis SE£IM Corahei otofs |oppesd teatfxbms saisd taedardn a
channel between said source electrode and said drain electrode, and a gate
el ect r oder§aniaepphynhngibmf tehdsisteasd organi ¢ sem conductor fil m between
said source electrode and said drain electrode; a step of formng said
organi c el ectrol um nescence devi ces
6.  The organic electroluminescence device according to
} claim 4 or 5, wherein said capacitors are arranged immediately

below said power supply lines.

7. A method of fabricating an organic
electroluminescence displaylcomprising a substrate and a
plurality of light emitting parts formed on said substrate, each
of said light emitting parts including an organic
electroluminescence device and an organic thin film transistor
connected to said organic electroluminescence device, the method

) characterized by comprising:

a step of forming said organic thin film transistors each
having a source electrode and a drain electrode opposed to each
other, an organic semiconductor film laminated so as to form a
channel between said source electrode and said drain electrode,
and a gate electrode for applying a field to said organic
semiconductor £ilm between said source electrode and said drain
electrode;

a step of forming said organic electroluminescence devices

each having a pair of opposed electrodes and an organic material
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each having a pair of opposed el ectrodes and an organic material -24 |ayer
including an organic light-emtting |ayer |am nated between said pair of

el ectrodes; and an insulating filmformng step of formng, in each of said
light emtting parts, a source-drain insulating filmfor avoiding a short
circuit between said source electrode and said drain electrode, a
protective insulating filmfor protecting said organic sem conductor film
and a pixel insulating filmfor covering an edge of either one of said

e S i S

two out O rain I'm said protective insulating

film and, sald, PLxe ﬁg§y|?%i@geciféﬁggqeaﬂ@de of the sane dielectric

material, sald tw belng rmed 1n an I dentical step. 8 The nethod

according to ciRiiMsh1atieigeE M1mifbretieRs st 8pIdOFoRMiAbL ein LReHos 1@ _
material layer is formed, said organic sem conductor filmis maintained in

an envi r piyRNemiek indELLEk Na Syred - dieiiheabul asi Ataicen £60lav@iiding
resi stance, and noisture resistance of said organic sem conductor film
a short circuit between said source electrode and said drain
electrode, a protective insulating film for protecting said
organic semiconductor f£ilm, and a pixel insulating film for
covering an edge of either one of said electrodes of said organic
. electroluminescence device,
wherein at least two out of said source-drain insulating
film, said protective insulating film, and said pixel insulating

£ilm are made of the same dielectric material, said two being

formed in an identical step.

8. The method according to claim 7, wherein, in steps
performed after the organic material layer is formed, said
organic semiconductor film is maintained in an environment not
exceeding any of the heat resistance, solvent resistance, and

moisture resistance of said organic semiconductor £ilm.
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