25 January 2007 ORGANI C ELECTROLUM NESCENCE DI SPLAY AN HOD., 7
FABRI CATI NG THE SAME Techni cal Field The present invent rmwa

to an organic electrolum nescence display having a dlsplay array or
a regular arrangenent of a plurality of light emtting parts which
consi st of organic el ectrol um nescence devices each having a |ight-
emtting layer made of a thin filmof organic el ectrol um nescence
material utilizing el CRGNIMBIFTRIIMINEIGENGE LSS0 referred
‘'to as EL) of organic conpound material in which |umnescence is
produced by el ectron oRNROMETHRPeOFi EABRIGAZRYFOLHE AAYMEAN organic EL
di splay, conprising a plurality of organic EL devices arranged in a
matrix, is receiving-attention as a display that is |ow in- power
consunption, high_ in display quality, and capable of |owprofile
configura . ic EL device is knomn as a self-lum nescence

d whi ch I I d I

el ect T ode o o 1T nafé‘%é%ﬁ”:in‘?é%eé‘ﬁr%%ia st 2 riroﬁarg?%n”ﬁf e o

the t bstrat

B L
Exanpl es I:rggg %g@n&f aggil?{‘éﬂ%* %&eﬁ.l t%ﬂjftem t Cwhich consist

el ectron-Trans ganlc ng Iayer and an

or gani ¢ he# Bapie%iéeg biﬁﬁinegeéh&éV&?@ﬂéeaeaaéhv]&avyﬁgtagﬁgﬁfe

respective led to t e transparent electrode and the netal :
el egtr Odeemit'élngaiﬁﬁer ARde Gt 398N ERimd¥be8anic electroluminescence

material utilizing électroluminescence {hereinafter, also
referred to as EL) of organic qompéund material in which
luminascence is produced by electron or hole injection.
Background Art

An organic EL displa&, 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 displ;y quality,
and capable of low-profile configuration.

The organlc EL device is known as a self- lumlnescence

/ 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 platerprovided 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 1ight;emitting layer;
and an organic hole-transporting layer. Positive and negative
voltages are respectively applied to the transparent electrodg

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



25 January 2007 accurul ati on. v%en a barrier voltage i 8.yamary 2007
| um nescence threshold voltage i'nherent to the device is exceeded, a
current starts to flow and there occurs |um nescence with certain
intensity approximately proportional to this direct current. Anmong
di spl ay panels that use organic EL. devices are-a sinple matrix type

di spl ay Q@Bﬁ%é,uiat%hch s U 930G L vavagRs 1.2, g ARhynaktanged in

a matrix an active matrix type display panel I n which the

organi ¢ EhrdeUbE8SyS AN A et b the Weridd Q¥ eceaddd, ahcurrent
addi tional” transistor-based driving element each. Wen conpared to

the sinpkeaFakr k¥ £YpR dhsptayreaseturs thanhrésvendmtwivh tometalispl ay
‘panel has such advantages as | ow power consunption.and | ow

i nt er pi xahtehessyakispréRematé iy epropértxotypetai tiplsydimesui¢uwecdnt .

| ar ge- screen di splay and. hi gh-definition display in particular.
The di spl ay of AﬁﬁhgvélﬁplayXpahﬁe]le Hyst arsexergasbs EL sigvidesn@ne tah
respect to each of the light emtting parts by wusing thin film
transi st eisp( &ffayrithityipeadésphde winglolipsihichrihe prgankanh devices
Consequently, a current is supplied pixel by pixel to cause

| um nescemess Fip}hervaggedcitEl mtigssand/es FEFSYMmairixyne display
Sem conductor Field Effect Transistors) are used as the .TFTs. A
MOS- FET Pagefwbnreirbel cthe muganise Hedryhsest aﬁaﬁysﬁﬂu E%r?‘ NI L8
formed on a gl ass substrate, for exanple. An oxjde th|£ f||
and a nePaPvgged @P@BtﬁBdédéiglPBP%eHr?ﬂs1§E€EeE§F%ﬂ GﬁlY g ot PATR

of the substrate, between the reverse. conductive reqio SO that
the cond&@Chvi t YReR COMPRLRY otP biRe tHrBh% MR | Qﬁﬁ% 4%ﬁ

gate el eqhlode: 1 oSS type aisplay panel has such advantages as low

power consumption and ibw interpixel crosstalk. The active
matrix type display is suited to large-screen display and .
high-definition display inkparticular.
The display of active matrix drive system exercises
 s§itching with respect to each pf the light emitting parts by
using thin £ilm transistofs (TFTs) which are made of poiysilicon,
for example. Consequently, a current is supplied pixel by pixel
A to cause lﬁminescence of the organid EL devices, MOS-FETS {Metal
Oxide Semiconductor Field Effect Transistors) aié used as the
. TFTs.
7AMDS—FEThastworeverseconductiveregionsofpolysilicon
which are formed on a glass substrate, for example. An oxide
(810,) thin film and a metal gate electrode are formed in
succession on the surface.of the sﬁbstrate, between the reverse
conductive regions, so. that the conductivity is controlled by

the field applied from the metal gate electrode. Since the

2.



-2 25 January 2007 display substrate nust be a polysil i2%9!”an §(§d7ate
or the like which requires a high tenperature treatnent, "an s
of inorganic material such as Si nust be fornmed thereon, the
fabrication involves high tenperature process. Displays. having
| ar ge- screen di splay panels are in high demand. There has been
devel oped a | owtenperature polysilicon substrate thereof. Despite
t he nanmedikpyayt euperoats auusthdve e mpolsid iswins teudisd madguioreshe ke
‘treatment on the order of 500 C at the tine of fabrication. Anyway,
i ncor porwehicly reguipesca hmigleriempdFasuratiredtmend gant rehngiahl ay
panel of an organic EL display of active matrix drive system
i nevi t abigopgshis mpterhrl coach ods tHe mushIky LopHeed hRFOMastfeen -
proposed an organic TFT that” has an organic seniconductor film of
organi ¢ fiabrzicatienr vobeesielhoh ot eBPerIFUHISPERSRt ectrodes. It is
‘considered that this organic TFT can be used to drive organic Elh' h
‘devi ces. NeverPh8PEays RaGiRg hATIRITSHRST SHARIEEY %ﬂ'ﬁﬁ%%&ee te 019
organi ¢ TFT structure. breover, an organic sem conduct or t ersi.al
and an ofgEARE- miRRTSRaRaYesn deehaRel & 197~ TR CTRRRGR Re s eon
organic EL devices to b dr'ven.g he organic _TFT _ate hot, '
ext renel §uﬁﬁgf;af§'ﬁ heieotesi RESRE Xt@’cﬁ%%rﬁ?q E‘Pg’sF?f“gﬁgg,’cgr]r:%i's%orweever’
resi stan an o.on. It has t | ffiscul t 2¢aeVeeas00 °c
pr actical%ggr g4 grﬁgeﬁ%ﬁ%ye%anﬁgﬁgkseca[%ﬁseﬁrﬁwo '?l(r%vent |eo_n Fn Vi ew
of the f%rteQRE”Qimb.t o*fi{ggfi(g%t&gﬁ.OW&,Ofiﬁé&p@E%ti I e 10
to provi de an organic rsplay 1n I"c
‘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 A_proposed.an orgahic TFT that has an
organic semiconductor f£ilm of organic material formed between
a pair of opposite electrodes . Itis considered that this organic
TFT can be used to drive organic EL devices.

Neveftheless, there has not been proposed any concrete
organic 'I‘f'T structure. Moreover, an orgenic 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 F T £

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

organic thin film transistors and organic EL devices capable of
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organic thin filmtransistors and organic EL devices ca

25 January 2007 fabrication at relatively Iovvtenperatgggllsaﬁggézw73
formed on a conmobn substrate. An organic EL display according to the
present invention conprises a substrate and a plurality of |ight
emtting parts fornmed on the substrate, each of the light emtting
parts including an organic EL device and an organic thin film
transi st gghreeaReshest relkigvalganw tEhpdedtates e dogmedoon Rlcommon
"device has a pair of opposed el ectrodes, and an organic material,
llayer i gabgdiragean organic light-emtting | ayer | am nated between
the pair of electrodes. The organic thin filmtransistor has a
source el ect r Adeoapdnic dihidi splegt ceswitiipgs ¢¢ theeprasenheinvention
organic sem conductor filmlam nated so as to forma channel between
the sourcompelieesr adeubstirahe andi a pluraloby, ofnbighfaenibl by rwets
for applying a field to the organic sem conductor film between the
source eifeemeddenafhet subgitrheel eacho@s. thecRightt pBittdRg PEXESt | ng
parts further includes a source-drain insulating film faor avoidjng a
short ci AagludiagreRTERRISH deVere@than oRgpn E%’Paﬁ%“b?’é%’ﬂ%’ﬂg?r
a protective insulating filmfor protecting he organic .
senicondG@F&PcFﬁﬂnﬁoaﬁgea959§%+ci Lﬁ%ﬁ*?ﬁrfiT Pﬁﬁgnéﬁvgpiﬂﬁvéﬁeé%%%
of either one of the el ectrqdes of the aqrganic EL device., At .| t
tvo out G BT SEuPPRSTER RIPREEPIEFnGTA PR OTEREIS: Bpseripd 1avet

i nsul ating f.il and the pixel, insul ating fi

dielectri Cr?’é’[dg']ﬁga?‘p K %glgb%f'ggﬁltté:a |gn%£%rgjf’ag%i?%€ﬁfb&ttg%le§3% e

accor di ng,, .0, B9 SR ESERE.| DL Yhols% PRE: E9nl ARASALE OB P50

electrode and a drain electrode opposed to each other, an organic

semiconductor £ilm laminated so as to fornla.channel.between the
source electrode and the drain electrode, and a gate electrode
for appiying a field to the organic semiconductor f£ilm between
tﬁe source electrode and the drain electrode. Eéch of the light
emitting parts further includes a source-drain insulating £ilm
for avoiding a short circuit between the source electrode and
the dfain electrode, a protective insulating £ilm for protecting
the organic semiconductor film,'and a pixel inéulating film for
covering an edge of either one of theAelectrodes of thé organic
EL device. At least two out of the source-drain insulating £ilm,
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 inventioh 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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di splay conprising a substrate and a plurality of light enmittin
parts forned on the substrate, each of the Iight enitthﬂf%ﬁﬁ*%goqh
25 January 2007 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 filmtransistors each
having a source electrode and a drain el ectrode opposed to each

ot her, &n@l%ih%h%ﬁ %%%ﬂ@.@'-ﬁélf 8bvi bE Brlah 396 10t @en F 1OF s istor

a
-channel between t source ectrode and the drain el ectrode, and a

gate el ecldde:+fdot o Y Mf?ﬁnﬁcfﬂlﬁ&é'vi@et herHy gafhedSEREOTERIE! @rstep
filmbetween the source electrode and the drain electrode; a step of

formng Jdee&nddy organdevittaen €ath bBayhBgs8opai cach hapingda source
el ectrodes: and an organic nmaterial |ayer including an organic

| i ght - eniditdcdtdodenying d aganatekbdaiosreappbsefiadio eathedEodr pd@sorgamic
an insulating filmformng step of form ng, in each of the |ight

em tti ng geariiconductoauEtendianinatrsiisat andgd iflommf archargial bgtweehothe
circuit - between the source el ectrode and, the drain el ectrode, a

pr ot ect i weumsulediciaigodel anflotherdrain iedpatrods gamdca gapcehadttrede
film and a pixel insulating filmfor covering an _edge of either one
of the elfsot coddyisig shEélieldah? ctil ofg@nde semicoagyctofofddm Betyaen
source-drain insulating film the protective insulatig&ifilnl and

&%

the pi xeltheseuacengleftrrdpcanddde draincelaftrafer & (3599 Mk Epruing

the two being forned_in_ an identical step. Brjef scriptioE o% tge
Dr awi ngs 1%, OTPAS CaE| SEXLGPE TR BRUAPALA LT G PRBPSErOR LGP tFRASS

di spl ay paal{ltf lan%crgaar}lioc,r l%ggégia l(gliy%@ fl}/cfr(z: fﬂg(jj iaﬁ%xtg?al%pc EEBRQ'-QEEEtm{;
layer laminated between the pair of electrodes; and an insulaﬁ:ing
fiim forming step of forming, in each of the l1ight emitting parts,
a source-drain insulating_film for avoidiﬁg a short bircuit "

'between the source electrode and the drain electrode, a
protective insulatirig £ilm for protecting the 'organic
semiconductof £ilm, and a pixel insulating £ilm for cpvefing an
edge of either one of the electrodes of the organic EL device.
At least two out of the source-drain insulating £ilm, the

- protective insulating film, and the pixel insulating film are
made of the same dielectric materiai, the two being formed in -
an identical step. '
Brief D i pti £ the [ .

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 acc_brding to the embodiment of the
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of the present invention. Fig. 2 is a circuit diagram show.n hght
emtting part of the organic EL -di splay according to th%é,\ﬁear?g%lgizrbrgﬁt
of the -5 25 January 2007 present invention. Fig. 3 is a plan view
of the light emtting part of the organic EL display according to

t he enbodi nent of the present invention, as seen fromthe display
side. Fig. 4 is a sectional view taken along the line A-B of Fig. 3.
Fig. 5 ipraseeatigR@ntiiody of an organic thin filmtransistor in the
light emtting part of the organic EL display according to the
enbodi ment. of trigy.preedent plwantien. ofi ghe6light emtttdbngl partwef the
showing the light emtting part of the display panel of -the organic
EL di spl ayrgriay dinditsplayoriceordingodpnthe efmbofampnésefit thavenesent
'Figs. 7 to 14 are schematic enlarged partial plan views each show ng
a subst r dtreveéint idre, Aepesh fium ddte ddspRevdisddleay panel of the
organi ¢ EL display according to the enbodi nent of the_present .

i nvention. Fi g.Fikh #simassectbonal wiay SabNralens theyhinet 18 iofgFig.
part of the display parel of the organic EL display according to
anot her ®nbodi nent of the present invention. Detailed Description of

"the Invention Hereinafter, enbodi nents_of theﬁ)r e%%r]t L pvention . will
be described W% Pdfc? EREEILHALIELGH ARAARTIFHC LRBPYENPE

EL displ aJ‘Yn q:fheacfilg\fﬁ: glﬁath:lténgr bggt 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 scpematic enlarged' partial pian viewé
each shéwing 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 1ight emitting part
of fhe display panel of the organic E_‘L display according to another

J embodiment of the present invention. |
Detailed T Loti F the I tior

Hereinafter-, embodime'nts 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
panal 101, an address driver 110, a data driver 120, and a
controller 130.

As shown in Fig. 1, the display panel 101 comprises "n"
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system according to an enbodi nent. The display has a displ |
101, an address driver 110, a data driver 120, and a c?%tjr%%'fafrgg&%o.
As shown in Fig. 1, the display panel 101 conprises "n" -6 25
January 2007 (n is an integer) scan lines SLI to SLn which are
formed in parallel at predetermned intervals, and "m' (mis an
integer) data lines DL1 to DLmwhich are fornmed in parallel at

predet er gh&%dah TReghS sc?lﬂﬂﬁnéﬁa.ﬁxi EBHLAR ERArdd Sed MEh i1 1i1d

"so that ey Ccross "each other at predetermned intervals with right

angl es t hersheideenn: Jo@ iditerhalsnaaah 401 (&l 59 MPHRkeyes )nautan 1ingh
emtting parts 102 which are forned at portions. corresponding to

t he respeghinepLAkSiseCATORBrABAliEpacanlél atspradh tdmbméd inltiemeal s .
Each scan line is connected to the address driver 110 at one end.

Each dat @nki Beahs16088eahddthe dhtadainedraverldld sattlae Emely GHress
address driver 110 applies a voltage to the scan lines SL1-SLn one
by one i eaghcoeheiroat preddataminedeinte@vappl withardighy aobilage for
causing lum nescence.of the light emtting parts 102 to the data
| i nes DithePeivetFeenconTheldiaplEso panedoAfdcabeo waprigefddresslight
driver 110 and the data driver 120, and controls the operation of,
the addesddtdmiovearis0l@advhhehdara §pryed aboPREEHPRF ngeFEePRAYLLNT
data supplied in advance. As shown in Fig. 2, each of the Iigh% dat
eni t ti ng t9aithe resreebipei bhterseatiliPRs Ohifhscaprtings gng, the data
organic TFT 12, a .

g 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 qontrols the operation of the
address @river 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
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capaci tor 13, and an organic EL device 15. The address qr n|c 2§§T
11 is a transistor for selection, and the drive organic

transistor for driving. In Fig. 2, the gate el ectrode G of the
address organic TFT 11 is connected with the scan line.SL to which
an address signal -7 25 January 2007 is supplied. The drain _

el ectrode D of the address organic TFT 11 is connected with the data

[ine Db 4O WibghiBadal fusi Gfin el eciitblel OorTRReSAUAEESS) 6254RL8 S

~of the a or gani c i's connected to the gate el ectrode

of the dri '1V§ OéﬁﬁﬂéEtJEEleﬁ 1y qara Pinkher tes M OtatResignal is
capaci tor e source electrode S of the drive organic TFT 12 is

connect ed g 1a RCehe SsPREYe |d1RRtYHe 8l €00 1vé tdEdrits Dikegfantier TFEall
of the capacitor 13. The drain electrode D of the drive organic TFT

12 is conReGoethedted o anedgattk émécﬁrcdﬁlc &E dhei @eids. offganic TFT
cat hode of the organic EL device 15 is connected to a common

-el ect r oda 2l Gndlmep @fe bl ieinninale WEc thehoapaicd thirg.132 afibet heurce
common el ectrode 17 i.n.connection with the cathode of each organic
EL devi eilekirige Soofictheditive organdgeTEGUL 2 elg annmsdwod toos power
suppl yi ng power thereto. Description will now be given of the

| um nescenpelgoitinel Veopeabongwidh thesother iermingl jaf Mhe Pﬁpﬁpgtor
2, an ON voltage is supplied to the gate electrode G of the address_
organi ¢ 3L - The dmasdn ethetxade &saf thdiﬁkvqpq’gﬂliﬁa{%%%%za‘-%GPPEﬁPted
fromthe 'source electrode Sto the drain el ectrode D, rre

t .
cor r esporieh e anafe \Bf e Fvaie E 4evios itda tghﬁhgagﬁﬁaéeog the

el ectrode S. Wen the gate el ectrode G of, the address or
organic EL devgice 15 is connected to Common el%cq:rode 17.

The power supply line VeckL 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 sourcé (not shown)} for 'I
supplying power thereto. |

Description will now be given of the lumiﬁescence control
operation of this circuit. Initially, in Fig. 2, an ON voltage
is supplied fo 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 d'ata 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 drganic TFT 11 enters an open state. Consegquently,
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 dr:l.ve. organic TFT 12.

-8-



TFT 11 is supplied with an OFF voltage, the address organ
reaches a so-called cutoff in which the drain el ectrodea%%?'y%gﬁ%&l

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 vol t age,
the capacitor 13 is charged and the voltage is supplied to the gate
el ectrode G of the drive organic TFT 12. -g 25 January 2007 The

drive orgae arifé d2gdded TRES§estiten Pasekls hagerrent thesghbe theldage
“and the source voltage, fromthe source electrode Sto the drain

el ectrodeoDtalfel andekhe sdnveres gaslittadd, davirc ¢h&bsopreguedectrode S to
| um nescence. \When the gate el ectrode G of the address organic TFT
11 is at thee ddieRny elleageedeh®.adihbs spakegathe dFganie Ehtéeviem bpen
state. The drive organic TFT 12 retains the voltage of the gate

el ect r od@r@duseadsmiokschpceharipenithicedates cl¢etrepeacs ofr the addgass
mai ntai ning the driving current until the next scan. The .

| uni nescemgangic (TFY ddgasi atEthgeQFEcvettage | She AdfResFneBganigsTFR
and 4 shows the structure of the organic EL displa anel that

conpri sedloepdeirs BR @BONCEEAtD- bR idréﬂebyrtgﬁé%?r/ a‘gﬁ‘. d2 Fe¥Faipf the
present invention. As shown in the%_an Vi ew of%]j__;itgi ,__each_si ngl e
|ight emvaktf@gensft the IMke SIRHFROHE CaPERRYESe phethe Sen§tgfed 1in
organic devi ce 15 pl.uralit f.organi.c TETs. necessary faqr

dr Pving e Grparitor lheyive nainfeihiod e dravans SEEAN sty the
and a drive organic JFT .12 . and capacji.t or ; S ;

ret ai ni ndl?ﬂ:e s%é‘f‘a % Iil? Jd%qlnﬁslcse%goeng ?gté%ﬁrganlgh%ibégg#é%se& snae]zi?O
the inter t f the scan lines SL, data lines DL, and power
suppl y | PEEESER R o ki eve the light emitting |

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 fhe plan view of Fig:'
3, each single light emitting pétrt 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 TPT 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 td achieve the light emitting -
parts of fespective pixels. Fig. 4 shows a section takén 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 ih Fig. 5, an organic
TFT includes a source electrode S, a drain electrode D, an organic
semicondu&tor £ilm OSF, a gate electrode G, and a gate insulating

film GIF. The source electrode S and the drain electrode D are
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parts of respective pixels. Fig. 4 shows a section takegzﬁagng%zé@p
line A=-B of Fig. 3. Fig. 5 shows:the structure of the addres rgani c
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 filth OSF, a gate electrode G and a gate insulating
filmdAdF. The source electrode S and the drain electrode D are -9 25

January gggzsegpegsaqchop@ﬁéb.Qtﬂ% -orden £ Gt CoSe SEsl UL Bn dsr Ms
"OSF is nade of an organic sem conductor |amnated so as to forma

channel phgbwWseRant fegHOLE §emaBenduaiBrel SpinHEas so e toat eriehesidrassl
G applies an electric field to the organic sem conductor film OSF

bet ween bhewseur ¢heckeeitOtend @rdlid g etitalodeal .ecChedgabe dhectyade G
insulating filmAF insulates the gate electrode G fromthe source
el ectrodappiaee aheetsciwicelfdetiidode the Asgdroim siemikiogdudtorh€ligmt@SE
insulating filmAF is formed so as to cover at |east the gate
el ectrodeeGwerd the soansesébectpode i Drnd Tihe Jgaadn edelicmodg Pi.| nThe
G F has a through hole TH which is necessary for establishi n% W ring
bet ween ghd&et imsulsting fidin GEFoinshbatesdhs griet elechrede i@iremythe
formed sinmultaneously so that they function as the gate insulating
film G Bogxget kdegitaiodet Bi andf thie dragacedgctradeTRys, as shown in
Fig. 4, the gate insulating filmG@F and the dielectric of_ the
capacitor 13 aP€ FBPWRAEEAG-nfeUSts 93k dRSWASTEADE llm GIF is formed
source-drain insulating fi.lmSDl _is fornmed all_over the soyrce .
et ect r od€°SAEnkO t HRVEHY %tn 1epst: tB8eI2ES qn'ﬁ?%tlé‘?% Cfgngvgpg rapgigtor
circuit Vlglotr itorxl:.es .Cogﬂgnggl:gc&rrlggfating £ilm GIF has a through hole TH _
which is necessary for establishing wiring between the
transistors. Films of the same dielectric material may be formed
gimultaneously so that they function as the gate insulating film
GIF and the dielectric of the capacitor 13. Thus, as shown in
Fig. 4, the gate insulating f£ilm GIF and the dielectric of the
capacitor 13 are formed continuously.
As shown in Fig. 4, a source-drain insulating film SDI is
formed all over the source electrode S and the.drain electrode
D. This aims to avoeid a short circuit with the common electrode
17 of the organic EL device. The source-drain insulating £ilm
SbI also covers the organic semiconductor £ilm OSF, thereby
functioning as an organic semiconductor protective insulating
film OSPF of the organic semiconductor f£ilm. The source-drain
insulating £ilm SPI further covers edges of a pixel electrode
15a of the organic EL device 15, thereby functioning as a pixel
insulating f£ilm 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 insulatingzgﬁ%nl §ﬁ$ '
al so'covers the organic sem conductor film OSF, thereby i %g
as an organi c sem.conductor protective insulating film OSPF of the
organi ¢ sem conductor 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 filmPIF. The
drive organi ¢ AfToddah fc GRAFeEied 18dhe1sh xof ehetdrgeleic -H0 @Svice
-January 2007 15a. An organic material |ayer 15b of the organic EL
device typheahhy Ras & HHicHHRES agSef¥tensRyYsisaEl lasi®nonheherdedest
of 0.1 m The edges of the pixel electrode 15a are thus prone to a
short cipcyi hmW t¥hd RRadeeENtREesikel e ladctidde isha deel tAbkyprone to
avoi ded by the provision of the pixel insulating filmPIF which
covers t hesrdgesciafcditewpitkethelcantmoodelébarotbel by gdiics EE @deviradlp
conprises the pixel electrode 15a, the organic material |ayer 15b,
and the esmidedebgcthederds.sithe ofotharpixehtiagulating £ilgpPIF which
typically consists of a.plurality of layers including a hole

i nj ecti ngeoveymer the ledgest cindper pikgl edgeitrodel iL§ht-enitting | ayer,
an el ectron-transporting layer, and an electron injecting |ayer;
nevert hel ess, WhatorgankeEdndeshes d 5 Qonpelses et e 15a,
alone. The organic material_|ayer 15b is col ored %i | b i'q
dependi ng RO HBN1 £ ARG SAnEERF 5P £RBEHN GOTRER FIRTERPA diing The
| ayer, those |layers gogmpn to djifferent .colors,.if any, .
formed owkganigemakerialsinyerdap typichd oﬁﬂﬁﬁlalggc?goad%%ﬁs‘f?y of
| nstead Ollcalj,{f—zt:)resI r}.q'xcjl%r 1n% R )fxeclleb)é.n%le)&%lfng layer, a hole-transporting

layer, a light-emitting layer, an electron-transporting layer,
and an eléctron injecting layer; nevertheless, what is
indispensable is the light;emittingllayer alone. Thé organié
matériai layer 15b is colored pixel by pixel depending on the
luminescent color. Excepting-the light-emittihg 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. A

AtleasteitheroneofthepixelelectrodelSaandthécommon
electrode i? must have light transmittance in order to output -
the EL emission to exterior.

Among the three insulating f£ilms for use in the 6rganic
EL display of the present invention, i.e., theAsource-drain
insulating film SDI, the pixel insulating £ilm PIF, and the
organic semiconductor protective insulating film OSPF, any two
or ﬁore £films may be formed simﬁltaneously. In the structure

of Fig.- 4, the source-drain insulating f£ilm SDI, the pixel
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At | east either one of the pixel electrode 15a and the n 07

el ectrode 17 nust have light transmttance in order to ggt&ﬂmy%%e EL
em ssion to exterior. Anong the three insulating filns for use in the
organic EL display of .the present invention, i.e., the source-drain

insulating filmSDI, the pixel insulating filmPIF, and the organic

sem conductor protective insulating film OSPF, any two or nore filns

may be fopopf. i iyl #2084 Y arld tHe otlauebusemiebnliugtos, pi&ective

“source-drain insurating filmSD, the pixel -ii 25 January 2007
i nsul at i pRshiAPiky Eidnostie ergaai £r& TGl uet Bhepi@iedine. Here,
insulating filmOSPF, three are forned at the sane tine. Here, it is

al so posstbie 4Dsdopoasiwtefté heoimstwatahdte limsulaimig aficbus| y.
Fig. 6 shows a structure for the case where the source-drain

i nsul at i ggmbltan&bhsbpd FHier . pexshowsnausbruoguie!finr Rhe aasefwhremnsl the
si mul t aneously. The formation of the organic semiconductor film OSF
fol | ows sbereerdtaimeins ¥ajriteg ifdiroSDIhandstive aeixk hiingwmaing fglm
filmSDI and the pixel insulating film PIF. After the formation of
the orgaRLE seei formiedtsinilianasisly i h&hsr Farmatdem cdhdha qrganic
protective insulating filmQOSPF is fornmed. The foregoing exanpl e has
deal t wi shmigendugher fiidm O8BHolhAwa the SHAEHIREeQYR forpgitdon ¢4 the
drive an organic EL device.  The present inventiopn npy, al so be. .
appl i ed, SABRESeAraip HMAtating iy Shleans, tﬁ%r%l?fggr?s’?%‘fzg?gfng £ilm
Hereinafter, the nethod_of fapricati an organi c .EL | Spl ay.
accor di n§IFo tHeter @?@n‘?oFﬁ@Em’i"é’? #fg‘lmb%alﬁ]e 5?%@896%0%032 ¥11m OSF.,

the oi*ganic 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 ﬁresent invention may also be. applied, however, toc 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 inciuding a
gscan line SL and gate electrodes G iAs 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 electrOQe G of the drivTe
organic TFT to be connected with the power supply l_ine, and an
area for making one electrode 13a of the capacitor. The capacitor
electro-de 13a is arranged at a poéition directly below the power

supply line to be connected with later. Afranging the capacitor
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- Formation of Gate Electrodes As shown in Fig. 7, a b m W b
pattern including a scan line Sk and gate el ectrodes Goilstsﬁln%l ?g??y
formed on a substrate 1 which is nmade 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 el ectrode G of the
drive organic TFT to be connected with the power supply line, and an

area for giakEply BELE}) etlker foRet FurHiyt NenecdBLowSra 1iRgeeapaeel Girea.
"electrode 13a is arranged at a position directly bel ow the power

supply line torhe seanerigd Si tdnd aties .galitd algictrddes capapieferably
25 January 2007 directly below the power supply line allows a |arger
pi xel- ar pade The B@anrddinetiStitandhatteaigdt,e tgbdchldges purepnetal abt yan
made of lowresistivity material, typically a pure netal or an

all oy. Thaleyai |'Hid eveadtiatls matecinde theluwde X, A4, CQO,, AundCr, and
al l oys containing the sane. Any nethod, including sputtering, EB

(el ect r oalbews) cenbpbning orhe rssgiest aAoF hebpdg 1 g gputipming,
(chemi cal vapor depositton), and printing may effect the film .

f or mat i BB (Rikeqtxerbeamdr eveporahiyn alresisdanse/haathbg e waRIraon.
phot oet chi ng, printing, and_ mask evaporation. Alt hough inferior to

net al s i FVPhFhemicale¥ppPr\AeRPs 1 Einiuc BRIRTHH SRS DR iRet 88 Form

the gate electrodes. In this case, the pattern formation | so_he
ef f ect ed EBYPREHCR0st TRERFFRE FORTALLEM HRY r@fsc-’ Usst LY ‘B%f’geast‘éct}'

Pl NN e L AT
nge, Although inferior to metals in terms of resistivity.
conductive polymeis 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 fiim- GIF is formed
in a predetermined pattern on the bottom wiring pattern. Here,
the dielectric layer 13b of the capacitor :i.s simultaneously
formed over the electrode 13a by _using the sa.r:ie dlielectn":ic
material as that of the gate insulating film GIF. Thé 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 £ilm GIF

and the capacitor dielectric layer 13b, and forming a thicker
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t he di el ectric | ayer- 13b of the. cépaci tor is sinmultaneo f.

over the electrode 13a by using the sane dielectric mt%r%%?argémat
of the gate insulating filmG@F. The gate insulating filmGAF 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 predeterm ned pattern of gate insulating

film havigygPehtédLiier +of eﬂgﬁz‘csrﬁfﬁuﬂaﬂiemsééaéeﬁwn@@mﬁ@d?pm1ine
"performng a plurality of separate formation steps such as formng a

thinner fiddntne sH=L1iNe PRAEH SBtkieebackkichi 8sher.t he gate
insulating filmAdF and the capacitor dielectric |ayer 13b, and

form ng a thicheiongl 8hdadailesle 2R érihllbnof ntios dartet dnendaténg £ilm
i nsul ati on between. the power supply line and the scan |ine which

i nt er sectGIFaaheatdieal chddies ,thetal aiiltatiidesnanetadl Slwirides gapd other
insulating film GF are netal oxides, netal nitrides, netal

fl.uori desgetamidconpenndsetsachcasPdydds$icucBikis and@$BRON Siagd issnllabivie
SiON, and insulative .pelynmers such as polyimde. The filmformation
may be effcdameds isychngs rpelwdnidec| FienflspuieaEnd hion FRYebapef fecbad
resi stance heating evaporation, CVD, printing, and spin coating. The
pattern fo pavimathed. dnsdubladhppuiteRday - i BVAPOFRGAOS cRPRgStance
printing, and mask evaporation. - Formation of Pixel Electrode. As

shown in Hafing qufpqsiatdione] &M ode i0540G &BSr ShifacadFing. The‘_
for mod | S SBHECERA Y8 THAY AR DS BTBoRncaras APPP AP Cahiny”
' printing, and mask evaporation. ' |
- Formation of Pixel Electrode .-
As shown in Fig. 2, the pixel electrode 15a of approximately
rectaﬁgular shape, serving as the anode of thé organic EL device ,
is formed in a predetermined pattern on the gate insulating £ilm
GIF. |
When light transmittance is required, the pixel electrode
15a is formed as an extremely thin semi~transparent f£ilm made
of a pure metal dr an alloy, or a transparent electrode made of
metal oxide or the like. For example, semi-transparent £ilms
of Au, P4, and the like, and transpaz;“ent 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.
The film 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 transmittance is required, the pixel electroq%3a$§gﬁb§07
formed as an extrenely thin sem -~transparent filmnmade "of a

metal or an alloy, or a transparent el ectrode made of netal OXIde or
the like. For exanple, sem -transparent filns of Au, Pd, and the

| i ke, and transparent electrodes of ITO and the Iike_are avai |l abl e.
When light transmttance is not required, the pixel electrode 15a is
t ypi cal | gunemdasobhatpetehifyal poindingal and. mabk avapbaltgonuterial s
“include Al, Ag, Cu, Au, Cr, and alloys containing the sane. The film
formati or  Faymaeiehf edt SdubygeaBjeoetrbdds andl Ddanyg E3potredesng;-EB
evaporati on, resistance heating evaporation, CVD, and printing. The
pattern fornat AsnshmynalinoFige 20y thehsdurceldlestiadesar§ a0d7drainh
as photoetching, printing, and mask evaporati on. Fornmation of Source
El ect r odedegktadrobesi B €f cthe fisiresss oxigamic RFE gnd10rivhReosgante TFT.
electrodes S and drain electrodes D of the address organic. TFT_and
drive or @adi shergataahine fl i then®operafaPPly péner Veghphye| Forened
VccL are formed _in a.predeterm ned mnrln attern on the pi

el ectr odénlﬁePrafPﬂPtQWf% ¥iriag %%’FF@“? @eFPi“T?I% edzﬁcé:qpqlq)%lléﬁl g
e POl UL S VSk. cRRoLLpl duenih ol IEr o6 0ss, e RLsEL
105 XIS 5AY RS ook Rt aBITES coll el kel kgl
e i T e By g S8 L
Veel, 'nQEPQE%éEthﬂpﬂ%%n line SL at rlght_angles.
Here, part of the £ilm of the power supply line Vccl is
simultaneously fdrmed as the other electrode 13c of the_ capacitor
whicli sandwiches the dielectric layer 13b with the elecfrode 13&
of the capacitor. The power supply line Vccl, intended for power
supplj, is formed larger than the other lines in width. Since
the resulting capacitor 13 is located immediaﬁely below the power
supply line VeccL, it is possible to secure a sufficient
capacitance of the capacitor 13 Without interfering with the
pixel electrode. In addition, the capacitor 13 is arrénged on
a side of the drive organic TFT 12 obposite from the address
organic TFT 11. The wiring iength 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 aiso promises that the area
of the'pixel.electrodé is secured to improve the charge transfer
speed.

The source electrode S and the drain electrode D of the
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supply, is formed larger than the other lines in width. Since
resulting capacitor 13 is |located inmediately bel ow the 2? Supply
line VccL, it is possible to secure a sufficient capamtance of the
capacitor 13 without interfering with 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
| engt h baiwmeenotfanilt IMTET dngashiedtion hidndldeoaddr eappdyghine VieL
"11 thus becones shorter than when the capacitor 13 is arranged

bet ween talre dormedosgaas ctdFdvdRlamnche heoxackkpessliorg i ie Bediode.
This also promi ses that the area of the pixel electrode is secured
to i nproWhet izathaebectredsitis spapdct®de toothe cotkeltelrRtDdMd Iane
drain electrode D of the -15 25 January 2007 drive organic TFT in
connect i Bhewirain elgnikads Pophnd thesarete desctimaded 96 Hietaldress
overlap the correspondi ng gate el ectrode. The drain electrode Dis
connect e@rE!@nfLﬁeTBExéTl @P%%@@Bii'énl%th The drbdnlinedh Rfee Famed ke
source el ectrode Sof the address rganic TFT in conpection with the
data | i néSDI’EOaPéfeFéPReHh§o°°§§e§B°B%PQaEaFﬁee?:’6PFEQB‘6nd|"FEF g%%me

R e R

e IR RASEOR 5, P ooy e zigzﬁfs“ :

e condc zaﬁag. e e AR R A B B

are mdep@ef&a&%bi%ade 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 Vecl are made of- the same
materiai as that of the scan line SL.

The film formation may be effected by any method, including
sputfering,EBevaporation,resistanceheatingevaporation,CVD,
and printing. The pattern formatiocn may also use any method,
such as photoetching, printing, and mask evaporation.

Although inferior to metals in terms of resistiﬁity,
conductive polymers may be used for the source and drain
electrodes. In this case, the pattern formation ma'y alsc be
effected by léw-cost methods such as printing.

The source electrodes and drain electrodes_ may be made of
the same material as that of the pixel electrode 15a, in which
case the pixel electrode l5a 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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material as that of the scan line SL. The filmformatio

effected by any nethod, including sputtering, EB evapo?gg%%h, 2007
resi stance heating evaporation, CVD, and printing. The pattern
formati on may al so use any nmethod, 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 epketabilts. of nsepasatasstepde pattern formati on nmay al so be
“effected by | ow cost nmethods such as printing. The source el ectrodes
and drai n-el ecin otles pnesard eadodimenthetbanetent of | drmbng Hete pfixede
pi xel electrode 15a, in which case the pixel electrode 15a and the
sour ce afdedtrp@e ol Pregesescihepetel afedormiagsithgl aovrep and drain
Dependi ng_on the materials, the foregoing predeterm ned wring
pattern BR§ChECdeF nedlawever .1 615 stansa MpY (g7 PeRfnzRed L rey@Fseat e
steps. In the present enbodi ment, the step of form ng the pixel

el ect r od@*48%: precedes the step of forming the source and.drain

el ect rodes,, However, St eps . be perfor in reverse order
Format | on. BPERF R cobir Sonuacr b sendicter B 1 F o 11" the
organi c sem copductor fjlmOSF . js forned in redet er m ned tt

so that it establTaMEd i%o :h_%tt]r n W r?]i%aéalscgus?eénelceqnec ?tood%sf%é‘,m ﬁ]%
drain el ggt | | g F; | |

above { negEpcieg, g, A0fmtagr e bR Rlend b0 R T EREME! Fules

organi c égﬁne&EiSQ“@ffﬁi%e%é&éé‘%f@&’@foéé@%)’ tH G A ies

data lin

D, and the gate insulating film GIF immediately above the gate
electrodes of the drive organlc TFT and the address organic TFT
in connection with the power supply line VeckL and thé data line
PL, respectively. |

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

The £ilm formation may be effected by any method, including

) sputtéring,EBevaporation,resisténceheatingevaporatién,CVD,

printihg, 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 £ilm is formed

in é predetermined pattern such that it overlaps the edges of
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DL, respectively. The organic sem conductor filmGOSF is

made of material having high carrier nmobility, such as ﬁ%%?gé):% ar
organi ¢ sem conductor materials and organi c sem conductor polyners.
The filmformation may be effected by any nethod, including
sputtering, EB evaporation, resistance heating evaporation, CVD,
printing, and spin coating. The pattern formation nmay al so use any

met hod, swehpdge1PbDLOELSHd NGa B BhéNErgaih IHIS KetMaROL 8t 408 . exposes
"Formation of "Comrmon Insulating Film (Source-Drain Insulating Film

Pi xel | ngwleaplhng1Fbl sbt£5gan Sa Semheordnabar iksalatihyef ilmsfiimtions
Film As shown in Fig. 12, a common insulating filmis formed in a
pr edet er @shatepabitte -auatint hasulatbugr fahe $HE, etiygespifel - vs@hating
January 2007 the pixel electrode 15a of the organic EL device 15 and
exposes fiille @IFel amldetheodegdbic Fowicondwetonsproteative| msulating
functions as the source-drain insulating filmSD, the pixel

i nsul at i Mj.1nf [OSMFRI F, and the organi ¢ semi conductor protective
insulating film OSPF. Anong the available materials of the comon,

i nsul ating fil Amomgetheaypidrbdedatarialnet tikfesompah dinsiadingesilm
and other netal conpounds, such as Al1208, S'02, SiN, and Si QN,. a?ld '
i nsul ati BvEe pEiiadeoxidesh Beted wikrddesthpetalnfilyorddesy QP pEber

effected by any nethod, includin sputtering, EB evaporatjon .
r esi st andE4daCPRPORYEP 0 SHCIRS e‘%‘ﬁf’a v, 510;, 508 ana SYBROHHd Hsutative

polymers such as polyimide.

The £ilm formation may be effected by any method, including
sputtering, EB evaporation, resistance heating evaporation, CVD,
printing, and spin coating. The pattrern formation may also use
any method, such as photoetc_hinQ-, printing, ahd mask evaporation

Note that the underlying organic semiconductor film OSF:
is typically made of material that is poor in héat resistance,
solvent resistance, and moisture resistance. The semiconductor
filmmust be prevented from property detgrioration in the process
of forming the common insulating‘film which is formed on the
organic semiconductor f£ilm.

- Formation of Organic Material Layér -

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 laye_r,I ahole-transporting layer,
an electron-transporting layer, an electron injection layer, aﬁd

80 on.
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use
met hod, such as photoetching, printing, and mask evapor ;%ﬁHMX%@Qy
that the underlying organic sem conductor filmOSF is typically nade
of material that is poor in heat resistance, solvent resistance, and
noi sture resistance. The sem conductor filmnust be prevented from
property deterioration in the process of formng the comon -
i nsul ating fi|mhaiEidlh Forher e may bdeffacdad vy smy wethiod| dndlidding
"Formation of Organic Material Layer As shown in Fig. 13, the organic
mat er i al spayeerihy, ERetapbretidn] eastisdabicgieaninig emgpbagtions CVD,
formed on the pixel electrode 15a through the opening in the common
I nsul ati pgikting, AsddspinoowabEngight-emtting |ayer, the organic
material |ayer 15b nmay include a hole injecting |ayer, a
hol e-transpor tThg bajtern fHermibter oray rabspoise ngny dyethodn sughtasn
i njection |ayer, and so on. -18 25 January 2007 The film formation
my be epheteetichingnyprivhbag. | ard uasy SPAPPERFHYREB evaporati on,
resi stance_heating evaperation, CVD, _printing, ‘and spin coating. The
pattern foFRERABHORRYEafemmoneEReGtRRdfod, such as phot oet chi ng,

printing, and pask evaporation., Formation of Co n ectrode As
shown in Fig. A8 SPAERCIIMERI el bt r YR dommen e"."fg‘lf)wé‘:’%%£imd]e' Df e

or gani ¢ facBpiaIoF 19 biahSLaRE afxfeh B chf £B%s O8NS giea

pure. netal .or_an

printing, and spin coating. The pattern formation may a;%

pattern ona%hgybrganic material layer 15b.

The common electrode 17 is made of a pure metal or an alloy.
The available materials inglude_Al, Ag, Cu, Au, Cr, and alloys
thereof.

The film formation may be effected bf any methéd. Forf
example; sputterihg, 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.organicinatgrial 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 avail able materials include. A, Ag, Cu, Au, Cr, an lo%{-?rzom'
thereof. The filmformation may be effected by any nethod "*E8

exanpl e, sputtering, EB evaporation, resistance heating evaporation,
CVD, printing, and the |like may be perforned at tenperatures not
exceeding the glass transition tenperatures of the respective
organic material layers fornmed in the step of formng the organic

material d:aens 19arde N0thi g Setesteralithaithe aivhi®aged@nhe BRECATEA
‘layers. The pattern formation nmay al so use any nethod, such as

phot oet cRjMgnebi-din 19 E1288vI88 K R ¥apdiétineteaelicf ob b bdigheft SpeAng
shown in Fig. 15, the organic EL device 15 may be .located over the -
organi ¢ Haksioll and 12. In Figs. 15 and 6, identical reference
nuneral s or synbols designate the same nenbers. - Description thereof
wi |l thus be ofind eddresst brgandee TFThel endnbheefllediveodegdiicsTFT 12
desirably made of material having light -19 25 January 2007

transm t tearec eforfiwds betframet @ @ lesnilzangdvayeag@ ot st foraegh dhengioviee
organi ¢ EL device 15 can be increased for a higher opening ratio. .
The addr estcaptyantonfegtingapertien did ko thganizerelectrage g . nreghe
before a planarizing |layer 20 is fornmed thereover except a,

connect i MLaRATIZHNI dayert He EyngEioassas Pede 1e oTEANIGEERAFPRARGOT
| ayer 20 functions as both the organic. seniconductor r.ot ectiyLe .

i nsul at i 'rﬁ@rqtier%mmﬁﬁ&aftﬁégs%mélﬁ?rFaPHdiFﬁ%%w-dm%ﬂﬁ gppulaftdng

| anari zing | ayer 20 is intended to_cover A
p f:%.m DI. The planar ZQ.ng layer 20 is intended to cover

’ pro jectioﬁs 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 thé underlyin.g organic;
.ser_niconductor materials are typically poor in heat resistance,
solvent resistance, and moisture resistance, the semiconductor
films must be protected from property &eterioration, in the
process of forming the planarizing layer 20.

After the formation of the p.'!.anarizing layer 20, the pixel
electrode 15a is formed in connection with the drive orgénic TET
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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proj ections and depressions resulting fromthe organic TREIs _Sin
t he presence of the projections, -and depressions facilit%%%%u%yﬁgﬂgrt
circuit between the pixel electrode 15a of the organic EL device and
t he conmon el ectrode 17. Since the underlying organic sem conductor
materials are typically poor in heat resistance, solvent resistance,
and noi sture resistance, the sem conductor filns nust be protected
from propeepyafigt &ié Qriddd ,08uch ASethrAndssyy ahd ehsei igstbeting £ilms,
"planarizing |l ayer 20. After the formation of the planarizing |ayer

20, the pirgebreeotieatlodeothadi seforaethe nevapoestion of tthe herghnies .
organic TFT 12. Then, the organic material |ayer 15b and the common
el ect r od@his7paeeliidesedahage onpltdtee organdics pleapegsnwhich ahe pegmnit
EL device according to the present invention. According to the

f or egoi nheerbaeisisrancei.t spdvehtisrpsistbhee,t andchipdssuzs segamitence
di spl ay panel of organic TFT drive type wth a practical structure.
Mor eover Quning the photed ithboraabyditepppddhe 1@1%@-@%%}@6% h&t least
require heat resistance; solvent _resistance, and noisture resistance.
during t k@opest dhet ReGRSSRYY- Apsndakingaf1lP§oeansbep ter@ethe 1i ke,
such as the wiring and the insulatingsfilns, are previously formed

bef ore t FdMNEFGELUSIY §PTt REMBLAAAPHs SY®PRi's precl udes- danage to the

; b . . h . _ .

e atance, andmir doteariSaletihalidiy n3heieReRa1S ety fhg Lighh
d the L] .. .Besi des, at | . i i

and e nsS e 880 LS Siel S2hunl " Buth E S EEREEE LGk e Pk oLk Ba1 e

foregoi nglm%ﬂﬁmﬁfsﬂ%ecog %%H\'i(éoy(:ﬂ%t'og‘)t I%?ple'.ghflevertheless .

organic thin-film transistors of SIT (Static' Induction

Transistor) type may be used instead of MIS type.
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emtting parts are organic thln fllnltran3|stors of so- g | ed %ﬂ&%
(Metal Insul ator Seniconductor) type. Neverthel ess, 3 vary <087
thin-filmtransistors of SIT (Static Induction TranS|stor) type may
be used instead of MS type. | -21 25 January 2007 CLAIMS 1. An
organi c el ectrol um nescence display conprising a substrate and a
plurality of light emtting parts temyes on said substrate, each of
said light emitting parts including an organic el ectrolum nescence
~device and an organic thin film transistor connected to said organic
el ectrol um nescence device, said organic electrolum nescence device:
having a pairilof opposedaeiecelectsoeanlicesceneei dlapliay icomprdsdng

I ncl uding an organic light-emtting |ayer, |lamnated between said
“pair of acbubstudse, asdi ¢ plyasalityhoh 1lghtt¢m¢ﬁ¢%#3w9¢ﬁﬁﬁrﬁ?@ﬂ%%&Fbe
el ectrode and a drain electrode opposed to each other, an organic -
seni condaddosubstratan eackds Eais dd9hdr ﬁiﬁ&t@ﬁaﬁnﬁﬁrbﬁtw%él%l an
source el ectrode and said drain electrode, and agate el ectrode__ for
applylngraaﬂR@I@1ﬁ§t§§ﬁﬁméﬂ9§ﬁﬁéc§eﬁﬁ&éﬁ&uéﬂ@raFlPﬁgﬁé%ﬁeéﬁlnsﬁiﬁm
source el ectrode and said drain el ectrode, each of said |i

emtti ngrpaﬁ%tpar%%iwm 8iSaL eFerRie slechnolyumineses %& dgvice,
sour ce-dr |n I nsul ati fqr _avoiding a,short circuit

pr ot ect F@ |H§9P&Pﬁn&&%Fﬁﬁpﬂngﬂﬁﬁﬁ?EEF‘ﬁﬁvéﬁ?dhﬁVbaﬂlﬁ %%HT&H%ductor
film and a pixel insulating filmfor covering an edge of either one
of sai dopposed electrodes and an organic matarlal

layer inciuding an organlc light-enitting layer, laminated
between said kpa'ir' of electrodes,
said organic thin £ilm transistor ha{ring a source slectrode
and a drain electrodg'opposed to each other, an organic
semiconductor £ilm laminated so é.s fo rfnrm a channel between said
| _soﬁrce elecirode and said draln electrode, and a gate electrode
for applying a £ield to said.organic semiconductor film between
- said source electrode and said drain electrode,
each of said light emitting parts further including
dielectric films including & source-drain insﬁlating film
for avoidinga sho:t;t circuit, a protective' iﬁsulating £ilm
for protecting said organic Semiconductor'filnb and a pixel

3_nsu1at1ng £i1m forlcovering an edge of either one of said

.electrodes of said organic alectrolum:.nescence device; and

-at least two out of said dielectric £ilms -being

made of the same dielectric material.

£
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.el ectrodes of said organi c el ectrol um nescenee deV|ce ggd %
tmo out of said dielectric filnms:-being. nade of the san@ et r|c
material . -22 25 January 2007 2. The organi c el ectrol um nescence
device according to claim1, conprising capacitors connected to said
respective organic thin filmtransistors, wherein: each of said
organic thin filmtransistors has a gate insulating filmfor

I nsulating said gate electrode fromsaid source electrode and said

“drain el ectrodg; andpggidh-falie bNsgtAbinfitesBehse RIS Rf abBEr&2HE to
material as a dielectric of said capacitors. 3. The organic

el ectrol ylaRgsaenempeVksAgaeapaal RErEOcoshatted 06 Jai@dhpssShdctive
plurality of power supply lines, scan lines, and data lines are |aid

on sai d yiEhntial ehiangigam drhhgmhteﬁht,twngr@ams are arranged in a
matrix, in the wvicinities of intersections of said lines. 4. The
.organi c el ectr ebkhi BEseendeoggihie antnrdihg toanahytons ds chagake
1-3, wherein each of said light emtting parts includes' a.first

or gani ¢ imzhnlaftiing Eddmsifetroinsadatdngdsandogetef edactiredantromesaidd
one of said data lines, and a second organic thin filmtransistor
connect ediatrcene lettsaide pnﬁesagdpﬁkyihiaéscanddgaidndrganic

el ectrol um nescence device, said first organic thin filmtransistor
‘bei ng connect e@alﬁogatgairemel@%mm(fé-lm isanade b ridieosgmfi Batarhatiasn

t ransi st or
a dielectric of said capacltors.

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 ar;'e arranged in a matrix, in the

vicinities of intersections of said lines.

4, The organic electroluminescence device according to
any cne of claims 1-3, wherein
each of said light emitting parts includes'a £irst organic .
thin film transistor connected to one of said scan lines and one
" of said data lines, and a second organic thin f£ilm tramsistor
connected to one of said power supply lines and said oxganic
electroluminescence device,
said f£irst organic thin film'transistor being connected
to a t_:jate electrode of said second organic thin £1lm transistor

via a through hole made in an insulating f£ilm made of the same
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via a through hole nade in an |nsul ating film made of t? e 5 0?73
25 January 2007 material as that of said gate insulati § QJ

The organic el ectrol uni nescence device according to claim 4 V\/nerel n
sai d capacitors are arranged on a side of said first organic thin
filmtransistors opposite fromsaid second organic thin film
transi stgaserfal The SHRNHE €heat gatenimestenogy devime according to .
claim4 or 5, wherein said capacitors are arranged i nmedi ately bel ow
“sai d power supply lines..7. A method of fabricating an organic

el ectrol um nescence di splay conprising a substrate and a plurality

of light enitt$ng paftiesoirgamic ehestidluuinseange deyH ceorceanding ght
emtting parts including an organic el ectrolum nescence device and -
an or ganétaimi4, fiiHeneirassidt capacdhintetake ta@:rs?ém%p@am gide of said
‘el ectrol um nescence device, the nethod conprising: a step of form ng
sai d or gBhrettaraanie nteimngile ofERRAEHEOTRMARRY S o i dadG F&G’Qn
and a drain. electrode opposed to each other, an organic. :

sem condexganiei thinafihat BBaBS185°F8-form a channel between said
source el ectrode and said drain electrode, and a gate el ectrode for

applying a field to said organic sem conductor film between said
source el ectrode and_said dragin

d t f f '
organi c el ect r®t uni n'@%‘éé’l’r'@ém&é’v?éﬁggrg ‘grﬁ%?m%%?%bg ‘% %C%bgcggﬁéﬁg to

el ectr odes and_agr A ga@le%er{%[ %a::.% capacltors are arranged :meed:r.ate.ly

helow said power supply lines.

7. A method of fabricdting an organic
electroluminescence display comprising a substrate and a
plurality of 1ight emitt'ing"parfs formed on said substrate, each
of said light emitting parts including an orga_nid
“electroluminescence device and an organic thin film transiétor

~ connected to said organic electroluminescence device, the method
[Comprising:

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

a step of fotming sald o.;f:ganic electroluminescence devices

each haviﬁg a pair of opposed electrodes and an organic matérial
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-24 25 January 2007 layer including an organic |ight-enj n r
| ami nated between said pair of el ectrodes; and an insul b‘%’l‘ﬁﬁ
forming step of formng, in each of said Ilght emitting parts
dielectric films including a source-drain insulating filmfor

avoi di ng 1&yehoriniditid an rY1Re Hih i-Rikatingg 1Thyett aminated
protecting said organic- sem.conductor film and, a pixel insulating

filmfor eaweem@gAR peidgedieclmditrydeane s sal d el ectrodes of said
‘organi c el ectrolum nescence device, wherein at |east two out of said
dielectric fil mm ansunraﬁangffimmfemréngl stapvfi Dormatmg ) dn esch ¢ft swid
being fornmed in an identical step. a. The nethod according to claim
7, wher eiln,ghinemf epdngpefier ndieldaiaica Kdlus ga‘mb-lmw al layer is
forned said organic sem conductor filmis naintaiimed in an :
envi r onmsmuIgstdredpcbtiuinainyy Filthddraroi@biat anskers otimeuit,
resistance,. and #oisture resistance of said organi c sem conductor
film - 28 p:r:otect:we msulatmg £ilm For prcte{;tmg sald urg'anz.c

~ semiconductor film,,. and. a pixel imsnlating film feor covering an’
edgé of either one of said electrodes of sald -o::gahid-_

.electroluminescence gevice,

wherein at least two out of said dielectric films
" are made of the same dislectric matexrial, said two being

formed in an identical step .

8.  The method according to.claim 7, wher't_ein,. in steps
performed afier the organic material lagrez;* is formed; said
_organic semiconductor f£ilm is maintained in an enviromment not

exceeding any of the heat resistance, s&lve:;t res:f.stvance,. and

moisture resistance of said organic semicoanductor L£ilm.
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