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O 1 DESCRI PTI ON Il n11 ORGANC EL

DI SPLAY PANEL 5 Technical Field The present invention
relates to an organic EL display panel. Background

Art As display panels capable of high-quality disp

1o and replactng T aui g cryetel alspray pancls. " [fUINAN
organic EL display panels using organic EL

(El ectro-Lum nescent) el enents jhave received a great — *159159*
deal of attention. The organic EL display panels ar

acsve i 15 s g o mnan o aon ¢ e IIIEN

el enments emtting light are |ocated at intersections +Gooooz*
of anodes and cat hodes, and active display panels

whi ch control a direct current to be supplied to

organi c EL el ements bORGENIQQELt bI8PLAKNMPANANSI StoOrs

(TFTs). 20 A conventional active organic EL display

panel w |l be described below. In this organic EL

di splay panel, unit pixels each including an organic

EL el ement are arranged Tathaimal iBdglt min a displ ay

area

The present invention relates to an organic
EL display panel.

Background Art

As display panels capable of high-quality display
and replacing liquid crystal display panels, organic EL
display panels using organic EL (Electro-Luminescent)
elements have received a great deal of attention.

The organic EL display panels are classified into
passive display panels having a passive matrix
structure in which organic EL elements emitting light
are located at intersections of anodes and cathodes,
and active display panels which control a direct
current to be supplied to organic EL elements by using
thin-film transistors (TFTs).

A conventional active organic EL display panel
will be described below. In this organic EL display
panel, unit pixels each including an organic EL element
are arranged in a matrix form in a display area
where an image 1s displayed. FIG. 10A is a plan
view of a unit pixel 200 in this organic EL display
panel. FIG. 10B is an équivalent circuit of the unit

pixel 200.
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where an image is displayed. FIG 10A is a plan 25
view of a unit pixel 200 in this organic EL display
panel. FIG 10B is an equivalent circuit of the unit

pi xel 200. 2 The unit pixel 200 includes an organic EL
element 1, storage capacitor 2, EL driving TFT 3, and
swtching TFT 4. A power supply line 5 and a signa
line 7 are arranged along the wertical direction in
the display 5 area. A scan line 6 is arranged al ong
the horizontal direction. The power supply |ines 5,

signal |imes Gnitapdxeqan oo 1es 16deise aaf kaiged AEL element
predetermned intervals in the display area.

Ref e, i Bgotragkl Gapat@Acand, 18R, drheiaggamIc 3EL ant0 switching
elenment 1 is connected to the power supply line 5

t hr oligfi #he BLpdwevi sgpPEY 3inA powed supployadolltiage 7 are
is supplied fromthe power supply line 5 to the .

or gaAirgangedepdpiat thet NeghdlathdiFecgion ig TEe slisrlay
signal voltage is _supplied fromthe signal line 7 to

the §&€8-15%0FCPRe LEPSAP ¢PnG T FRRISS ﬁ‘llgﬁ‘@h tﬁlﬁe%"rlzontal
SW t hin%tTFT 4. A caontrol voltaﬂe i S %uppLied fﬁom 7
the SCERSRE 6 18€ PRYCGarEPE!Y hd SR Cehing PrT 141es T/
FI G [ ional_ _vi l.o li . A

FIC. pb,s5ah JIBHSOREL LK SY-baen domRithu il
Orga@h%§§%F§%eq%”Eh% b&%bﬁ%@sa%e%Q'e transporting

| ayer ight-emtting layer 14, and el ectron

transport ipRGdavely k2 Fhite .onganiseidEl ool e ckdahic EL
arranged between a pixel electrode 12 and a conmon
element 1 is connected to the power supply line 5
through the EL driving TFT 3. A power supply voltage
is supplied from the power supply line 5 to the organic
EL element 1 through the EL driving TFT 3. A signal
voltage is supplied from the signal line 7 to the gate
of the EL driving TFT 3 through the switching TFT 4.
A control voltage is supplied from the scan line 6 to
the gate of the switching TFT 4.
FIG. 11 is a sectional view taken along a line
A-A' in the organic EL element 1 shown in FIG. 10A.
The organic EL element 1 includes a hole transporting
layer 13, light-emitting layer 14, and electron
transporting layer 15. The organic EL element 1 is
arranged between a pixel electrode 12 and a common
electrode 16. The pixel electrode 12 made of an ITO
(Indium Tin Oxide) thin film is formed on a glass

substrate 11 which extends over the display area.

The hole transporting layer 13, light-emitting layer
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el ectrode 16. The pixel electrode 12 made of an | TO 25
(IndiumTin Oxide) thin filmis formed on a gl ass
substrate 11 which extends over the display area. The
hol e transporting layer 13, light-emtting |ayer 3 14,
el ectron transporting layer 15, and common el ectrode
16 nmade of a netal are formed on the pixel electrode
12 in this order. Wen a direct Turrent is supplied to
this structure, holes are emtted from 5 the pixel

el ectrode 12, and electrons are emtted from the

conman elgeltede t&ankpe ritahegs 1aned rel1eGt redesommon
reconbine in the light-emtting layer 14 and excite

or garile dtmloeleul16s marlet e lai glhttadmiattel g dmeyeronl4he pixel
Accordingly, light exits in the direction indicated by

10 arlaatawden 1R Gn ThisRefreleri.ng WhenFlaGdit@At therent
storage capacitor 2 includes an electrode 2a and an

el ectisodeip? ifeacitiog thie  sdlrasttnoge 2@lePherd emitdgs from
2a is connected to the power supply line S

el ectthed®iXeli ¢lestresteed 2ro 218 (HEHTANT @frqﬂrq?g“itted from
ST e s i L e .
I T Rl R R G R AT

st or a0 RN A5 T TR AREGCUREd Bl 1

TFT 43:ccolrfdi_tr1t3;qy_?r a8 wiiied by tdhee idfage Gapatdidited by

2, EL driving TFT 3, and switching TFT 4 in the unit
pi Xelan arrow in FIG. 11.

Referring to FIG. 10A, the storage capacitor 2
includes an electrode 2a and an electrode 2b facing the
electrode 2a. The electrode 2a is connected to the
power supply line 5. The electrode 2b is connected to
the drain of the switching TFT 4. When charges are
stored between the electrode 2a and the electrode 2b,
a current amount necessary for causing the organic EL
element 1 to emit light is set.

In the organic EL display panel, no light is

emitted from the region occupied by the storage
capacitor 2, EL driving TFT 3, and switching TFT 4.
If the area occupied by the storage capacitor 2, EL
driving TFT 3, and switching TFT 4 in the unit pixel
200 is large, as shown in FIG. 10A, the ratio of the
area of the organic EL element 1 which emits light

becomes low. That is, the aperture ratio (the ratio of

the area occupied by the organic EL elements 1 to the
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200 is large, as shown in FIG 10A, the ratio of the
25 area of the organic EL elenent 1 which emts |ight
beconmes |l ow. That is, the aperture ratio (the ratio of
the area occupied by the organic EL elenents 1 to the
4 area of the display area) decreases. \Wen the
aperture ratiois low, the |um nance per unit pixe
200 nmust be increased to nmaintaimn the |unm nance. This
is a contributing factor to shorten the life of the
organic 5 EL elenent 1 and, accordingly, the life of

the @r@anicF thle Qiii%g:ll%é/ F&%%' atRredRals. ARleh tKAperture
Publ i cati on No. 2000-397475 (p. 6, FIG 2) (patent

referenae Lk dicsgl @S 1aminem@anipe rElurdits pliaye 10@08 must

in which the thin-film 10 transistor and storage

capatiet dnhcatea sedpeipasdachtain tthe [liuglihaeiessi Mhis is a
surface side of the display area to increase the

aper tgmg miznitd ngnd autoirong tshe ritiele thacddrfdi g tidnet lerganic
techni que described in patent reference 1, the area
occupile@ lspentie 1t [gingl f iglaporslinddysi $ther Llsfesmfeltqumrganlc
a cause of a low aperture ratio. However, the storage
capadit 6 sRd@EYn§2R9ar ger area still suppresses the

ﬁfeiﬂgrgrrﬁﬁggﬁv %&eff@g{%{%@r%ﬁn 2397475
The eS%Ptgﬁ%ynggolaﬁ% %%%é?g%%é(ifyglscfgges an

probl hds t's obj ect to prOV|de an or

Eléf g'o%%l Moo%‘leldl%\i' rﬂ)gpadneqngeir lw'hflech (tll:zi%t Wln film

tran51stor and storage capacitor are superposed on
the light emission surface side of the display area
to increase the aperture ratio and prolong the life.

According to the technique described in patent
reference 1, the area occupied by the thin-£film
transistor is surely not a cause of a low aperture
ratio. However, the storage capacitor having a larger
area still suppresses the aperture ratio low.

The effect for prolonging the life of the organic
EL display panel is insufficient.

The present invention has been made to solve the
problem, and has as its object to provide an organic
EL display panel having a longer life.

(Patent Reference 1)

Jpn. Pat. Appln. KOKAI Publication No. 2000-397475
(p. 6, FIG. 2)

Disclosure of Invention

One of an organic EL display panels according to
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Jpn. Pat. Appln. KOKAlI Publication No. 2000-397475 25
(p. 6, FIG 2) D sclosure of Invention One of an
organi ¢ EL di splay panels according to 5 the present
invention is characterized by conprising a substrate,
pi xel el ectrodes which are arranged in a matrix form
on the substrate, a common el ectrode which faces the
pi xel el ectrodes and covers an entire 5 surface of the

substrate, signal lines for applying a signal voltage
to the pixel electrodes, the signal Iines extending

al ongre Yeliced! iGive@Elicdn ianEhReiatd e rAHAN@/A RImprising
predeterm ned interval, power supply Ilines for

appl w r@batpewer, UpRly eleldtageldso wihiehpiaxel alranged in
el ectrodes, the power supply lines extending along the
ver t iac ala tdiie ctoiran cand hizeisdp samadiegech atorenopr edetadrrode
mned interval, thin-filmtransistors for performng
on/ ofwh icdntfiesie soft hgppliixedt iedrecdfrodes poercosigysl yn entire
voltage to the pixel electrodes, scan _lines for 15
appl yurd agec @t itdie volasdde tieor Stigdadn/ldie sc ity GPRly ing
the thin-filmtransistors, the scan _|ines extending,

al on§ #1gaed MHEAES && iR Ard eitl§ Frr4itged tgte *ignal
predet.er m ned inf.erval.,, organic EL el epents .which are .
arr aﬁd@&%@ﬁ%@é‘ﬁ}% 3308 %elvéecrttrloc gs éggrc?%scﬁ@ncoarﬁ(r%r?emg
20 el r d em (Molg) SeF ; i.gnal agf
apMié§%¥£g§kgﬁ:fh§%§%éﬁ ejgggfé'eggﬁggfhg%ﬁﬁémn oLy

el ectinode, MY SHONAGR GARARIOTsipMI LR S8lade G 8 pixel

anount necessary for causing the organic EL elenent to
electrodes, the power supply lines extending along the
vertical direction and being arranged at a predeter-
mined interval, thin-film transistors for performing
on/off control of application of the power supply
voltage to the pixel electrodes, scan lines for
applying a control voltage for the on/off control to
the thin-film transistors, the scan lines extending
along a gate line direction and being arranged at a
predetermined interval, organic EL elements which are
arranged between the pixel electrodes and the common
electrode and emit light when the signal voltage is
applied between the pixel electrode and the common
electrode, and storage capacitors which set a current
amount necessary for causing the organic EL element to
emit light, wherein, to obtain a full color image by
light emissions of the organic EL elements, a red (R)
emitter, a green (G) emitter and a blue (B) emitter are

patterned correspondently with the pixel electrodes and



10

15

20

25

emt light, wherein, to obtain a full color inmge by

25 light em ssions of the organic EL elenents, a red

(R emtter, a green (G emtter and a bl ue (B)

emtter are patterned correspondently with the pixe

el ectrodes and 6 arranged in this order along the gate

line direction, wherein the emtters are patterned

such that each pair of the red {dR) emtter, the green

(G emtter and the blue (B) emtter which are

adj acent to each other along 5 the gate |line direction

over bapaedeld AhNehilo Befdnal1chd @il B hiiRG lB¥ction,
overlap régi on, where colors of |ight conponents

whi clyhexieti nt ¢ eOfegditite rEL aglee RIS rniad sRe$S thiarowglkth pair
the emtters are m xed, between the adjacent organic

EL ebénthis radr dRjecdmltaery ,t b egatreelD (IG)nerdittect iaon, the
and wherein at |east one of the thin- filmtransistor

and PhRaest(®agaiddsaciwhdichi @ rgr eaigeenti mot lk@ch other along
light-emtting |ayer overlap region. Another organic

EL dit§sl S@tﬁaaémeaéiémeéﬁtﬁ@nt eVetHarprasnrtiereno glefine

i's characgerized hy cqnprising .15 a sybstrate, pixe

el ecfr odE8 LWLt tarng ﬁrarygﬁg@areir&a@ FREGHLOR /f HNRLEn GHE TS
subst rate, common el ectrqode which. faces the pjxe
eIecPFogé§h§n§Q§9ﬂ§9§t§nw@ﬁfﬁr§x¥§uFP§b8r89nﬁﬁe%L elements
subs te, .S [ in far . [ yi .S gnal t ag

fo T ROChERST SrRorobnehe PhdtERsE Ple HiRe pate g e
alon%d%a%%hk'%@ga%HQE%ﬁf%ﬁeﬂ@%t@e%Pgan%%@aggggﬁakh%-gate

predetérm ned interval, power supply I nes
appl Yiing iRp@e’rcyPRnY wolhade @ ke ¥8le of the thin-

el ectrodes, the power supply lines extending along the
film transistor and the storage capacitor is arranged
in the light-emitting layer overlap region.

Another organic EL display panel according to

the present invention is characterized by comprising
a substrate, pixel electrodes which are arranged in
a matrix form on the substrate, a common electrode
which faces the pixel electrodes and covers an entire
surface of the substrate, signal lines for applying
a signal voltage to the pixel electrodes, the signal
lines extending along a vertical direction and being
arranged at a predetermined interval, power supply
lines for applying a power supply voltage to the pixel
electrodes, the power supply lines extending along the
vertical direction and being arranged at a predeter-
mined interval, thin-film transistors for performing

on/off control of application of the power supply

voltage to the pixel electrodes, scan lines for
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vertical direction and being arranged at a predeter 25
mned interval, thin-filmtransistors for performng
on/ of f control of application of the power supply
voltage to the pixel electrodes, scan lines for 7
applying a control voltage for the on/off control to
the thin-filmtransistors, the scan |ines extending
along a gate line direction and peing arranged at a
predeterm ned interval, organic EL el enents which are
5 arranged between the pixel electrodes and the comon

el ectappdey ianfl £Mdndddhtvotiend e sigalon/iRge ol to
appl i ed between the pixel electrode and the comon

el ectytade: hiand iSinOrage Ciarani d,0rthaMi e Seiines @WHtdeding
anount necessary for causing the organic EL el enent to

10 emltorlg ghtgatwherigien diacdt tofort leendoigaimc dlragligearkerdts a
is arranged to overlap at |east one of the signa

| i ne predet epuviereds Upplar vdlne orah iichdlsiqreaieritimethiaid are
wherein at |east one of the thin-filmtransistor and

the aStEMERS Qffatasorihs Pirten fed s S davhd e deommon

15 direction, of a non-aperture regiqQn between the ,
ad) aCURC EHORIATE S odegn SHT drith e idage is

O PRl SRR {000 MR | NPT S
LIS M S BB AR TR 80 Ve
D R AN, ST AT e lo it <
to t ke xelgred eciHodes, ddeh IOR3e organic EL elements is
arranged to overlap at least one of the signal line,
the power supply line, and the signal line, and wherein
at least one of the thin-film transistor and the
storage capacitor 1is arranged along a long side
direction of a non-aperture region between the adjacent
pixel electrodes.
Still another organic EL display panel according
to the present invention is characterized by comprising
a substrate, pixel electrodes which are arranged in
a matrix form on the substrate, a common electrode
which faces the pixel electrodes and covers an entire
surface of the substrate, signal lines for applying
a signal voltage to the pixel electrodes, the signal
lines extending along a vertical direction and being
arranged at a predetermined interval, power supply

lines for applying a power supply voltage to the pixel

electrodes, the power supply lines extending along the
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lines extending along a vertical direction and being

25 arranged at a predeterm ned interval, power supply
lines for applying a power supply voltage to the pixe

el ectrodes, the power supply lines extending along the

8 vertical direction and being arranged at a predeter-
mned interval, thin-filmtransistors for performng

on/ of f control of application of8 the power supply
voltage to the pixel electrodes, scan lines for 5
applying a control voltage for the on/off control to

the thi-pithhmiikaasishoesd beengcarrbhged ext engiregeter-
along a gate line direction and being arranged at a

pr edeteenl nedeirnker vahinerfdani ¢ rkEhsekepest $owhipelr faraing
arranged between the pixel electrodes and the comon

10 ebedbfddecandodnif kpght caitéont hé shgnabwesl sageliys
applied between the pixel electrode and the conmon

el ecveddiegeane sher Rgecdapacictsrdedn eraset 1aesufPént
anount necessary for causing the or%%nic L %Ienent Ho
eni t BPPGNENIWReFENG Lo VEBLATR &CFulthecOPdPIinGgR L to

15 TN (TS990 00 e LRI SRS, o8elfhing
itt tterned t WMt [ |
o508 5, AR TR S SORAI R b i e el

linepq%%%%%&%ﬁnedwq%% ngﬁhed?ga Ler $1a68 RANE N8 ch are

such“that each pair the red (R emtter, the

gr een (Ghqgel lefvead thize pildeue 1Bk teidelse anahitte &cthmon
adj acent to each other along the gate line direction

over leap c@achicotaher ehd tdafiighe ahdn gtte edigntailngdlayeye is

overlap region with a rectangul ar
applied between the pixel electrode and the common
electrode, and storage capacitors which set a current
amount necessary for causing the organic EL element to
emit light, wherein, to obtain a full color image by
light emissions of the organic EL elements, a red (R)
emitter, a green (G) emitter and a blue (B) emitter are
patterned correspondently with the pixel electrodes and
arranged in this order along the gate line direction,
wherein the emitters are patterned such that each pair
of the red (R) emitter, the green (G) emitter and the
blue (B) emitter which are adjacent to each other along
the gate line direction overlap each other to define a
light-emitting layer overlap region with a rectangular
shape extending along the vertical direction, where
colors of light components which exit the organic EL

elements and pass through the emitters are mixed,

between the adjacent organic EL elements arranged along
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shape extending along the vertical direction, where 25
colors of |ight conponents which exit the organic EL
el enents and pass through the emtters are m xed,

bet ween the adj acent organic EL el enments arranged
along 9 the gate line direction, and wherein at | east
one of the thin-filmtransistor and the storage
capacitor is arranged in the light-emtting | ayer
overlap region, and wherein each of the organic EL
elenments is arranged 5 to overlap at | east one of the

si gnalhd igaee Uep@iaiectsulp! Yrld Reerdich tdhe Idalone of
line. Brief Description of Drawings FIG 1A is a plan

vi ewtsleowihrig ~tfhid ns ttmacisirse cof anal whid gpiotalgeofcaacitor is
organi ¢ EL di splay panel according 10 to an
enbodinremgedanc Eh@ l1iRhts ean teguiovdlagrtr civexlidp region,
di agram of the unit pixel; FIG 2 is a sectional view
showigig the retnyeaghe o foft hen agogariicc EEL edlegeeyits fior mexranged
in the unit pixel according to the enbodi nent; 15

FI G ™9 iovex 1e@cGitot@ash Residwiths SHenstr ddthdve thsr pewer
st or age ﬁgp citor fo din thgt%nit pi xel shown in

FI G StRPH c$'<1a Car’d 9SEct i'oM&l* vi ews showi ng

steps i n manufact iien]g 15ehecr°ir aino:rt}:] ?%iég%g‘%{@s panel

according 20 to the €nbodi e 4A is a

sectional pricew 90w nNg & 5 &R Hf sfﬁc?ﬂ'é{}ﬂrﬁ% @Séogsxtq_lucture of

el ectrode on a gl ass ubstrate, :
sect izoRali tVicAWeIhoW RG &38R c ¢l QreP1Rg dHJ1€ according

transporting |l ayer covering the
to an embodiment, and FIG. 1B is an equivalent circuit
diagram of the unit pixel;

FIG. 2 is a sectional view showing the structure
of an organic EL element formed in the unit pixel
according to the embodiment;

FIG. 3 is a sectional view showing the structure
of a storage capacitor formed in the unit pixel shown
in FIG. 1A;

FIGS. 4A to 4F are sectional views showing steps
in manufacturing the organic EL display panel according
to the embodiment, in which FIG. 4A is a sectional view
showing a step of forming a pixel electrode on a glass
substrate, FIG. 4B 1is a sectional view showing a step
of forming a hole transporting layer covering the
pixel electrode on the glass substrate, FIG. 4C is a
sectional view showing a step of forming an R emitter

(a light-emitting layer and an electron transporting

layer) on the hole transporting layer, FIG. 4D is



10

15

20

25

pi xel electrode on the glass substrate, FIG 4Cis a
25 sectional view show ng a step of formng an R
emtter (alight-emtting |ayer and an el ectron
transporting layer) on the hole transporting |ayer,
FIG 4D is 10 a sectional view show ng a step of
formng a Gemtter on the hole transporting |ayer,
FIG 4E is a sectional view shqgging a step of form ng
a Bemtter on the hole transporting layer, and FIG
4F is a sectional view 5 showing a step of form ng the

pat t gf nsQft i MPiew RGiimie atddeemdiging H1cmitter

5A to 5G are sectional view showing a process of

f or morg dhee sdloy agearcpmed irgy feprered FIG L ME i8id sectional

pi xel of the organic EL display panel according to 10

t he enisodigienting m whiegh il GordA e aa Beotitret an evhe hole

showing a step of form ng an el ectrode on the gl ass

substtrzrsPRItGNEB 4 so ifdtal AR av8 shaskatg enast eplew

of doping the electrode to forma p-type el ectrode,

FI G BeWid% setishrid SR8 shdlin P ep oF & SRy,

15 a gate insul ator, covering the el ectrode on the
sadipad

gl as St GBS sectional vi ew showi ng

a ste of m an ectrode .on the gate i.,nsul ator,

A R S S A e S Lh P R

an i r.di tri j | VEeri ' .

on | IRl MR G RSN (IR S g ehe
showiij + &iSIesP OF iy reﬂ%rﬁ.cc_cﬁﬂ aets Pl I hdifdbording to
reaches the source of an EL driving TFT through part

of thehe igMRyd @it digl egdirdic Fid mszand A Ge&Gdre B view

secti onal
showing a step of forming an electrode on the glass
substrate, FIG. 5B is a sectional view showing a step
of doping the electrode to form a p-type electrode,
FIG. 5C is a sectional view showing a step of forming
a gate insulator covering the electrode on the glass
substrate, FIG. 5D is a sectional view showing a step
of forming an electrode on the gate insulator, FIG. 5SE
is a sectional view showing a step of forming an
interlayer dielectric film covering the electrode on
the gate insulator, FIG. 5F is a sectional view showing
a step of forming a contact portion which reaches
the source of an EL driving TFT through part of the
interlayer dielectric film, and FIG. 5G is a sectional
view showing a step of forming an electrode and a power
supply line covering the interlayer dielectric film and

contact portion;

FIG. 6 is a schematic view showing a region in
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view showi ng a step of formng an el ectrode and a
power 25 supply line covering the interlayer
dielectric filmand contact portion; FIG 6 is a
schematic view showing a region in 11 which the R G
and B emtters (light-emtting |layers and el ectron
transporting layers) should be deposited in the

di spl ay area of the organic EL dijspl ay pane
according to the enbodinent; 5 FIG 7 is a plan view
showi ng anot her structure of the unit pixel of the

or ganirz L s 2% pans] B ampaid g ¢10_L H@e@ﬂiﬂ@@lﬂ@f‘fayers

FIG 8 is a sectional vi ew show ng the structure

t he sirney age CORacitin Sy rEtd mat;}tecéanlghduwlbe%f&%bated
10 in FIG 7; FIG 9 is a plan view show ng stil

anot her thst rdﬂcﬁpu]ras_/ afrdshe funide piveeinief Hm@ﬁ;gmy Gdrlel
di splay panel according to the enbodinent; FIG 10A

i s aaslcardirgy whawia@ntivel isterict ure of 15 a uni

pi xel of a conventional organic EL display panel, and
FIG 10B iBlGn kol valran clireyuighatidyg @nasfhen het mndture
pixel;_ and FIG 11 is a sectional VIGM/ShOMAng t he

st rudfurde d%mat coifentifortdte Gigaiic AL olisrmy, pzmel

Best Nbd g?rr % Eﬁ) the Invention In an organic

EL diP$iSi oFRG e  present embodi nent ,

of red (R tder, éP emtter, and hlue (B

emtter, tﬁgggé%ﬁters a'lfb %l View sHow1ngl%he stgucture
of the storage capacitor formed in the unit pixel shown

in FIG. 7;

FIG. 9 is a plan view showing still another
structure of the unit pixel of the organic EL display
panel according to the embodiment;

FIG. 10A is a plan view showing the structure of
a unit pixel of a conventional organic EL display
panel, and FIG. 10B is an equivalent circuit diagram of
the unit pixel; and

FIG. 11 is a sectional view showing the structure
of a conventional organic EL element.

Best Mode for Carrying Out the Invention

In an organic EL display panel according to the
present embodiment, of red (R) emitter, green (G)
emitter, and blue (B) emitter, two emitters adjacent
in the gate line direction overlap each other.
Accordingly, at least one of the thin-film transistor
and the storage capacitor is arranged in a light-

emitting layer overlap region where the colors of light
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in the gate Iine direction overlap each other. 25
Accordingly, at least one of the thin-filmtransistor
and the storage capacitor is arranged in a |ight-
emtting | ayer overlap region where the col ors of
light 12 conponents which exit the organic EL el enents
and pass through the emtters are m xed. For this
reason, the |[|ight em ssion area2is not decreased by
at least one of the thin-filmtransistor and the
storage capacitor. 5 Since the |light em ssion area can

be | pomprIRtas whiekpaxed thet ke gRhlier FU lele?ents and pass
i dentical |um nance can be maintai ned even when the

| i ghtthemius$i ahecarmint eper areninti xadea iprdetrisasetson, the
Since the power supply anmount to each pixel can be
supprlesed erdrs sdogarire aEL sdinsytl ale ci@apadelbyweadsd east one
organic EL el ement has a longer |life can be provided.

I n t leifs téveb ddiimerfti lmatt reggdis tove agid the Hiorafge mapacitor.
transi stor and the storage capacitor is preferably

ar r aRg@Fealtdiey 1ed tv EMESEAIOTdBEES ICGR. PES 1picatedrssid 2 s

the red (R emtter, green em.tter, and _blue (B

o t COMERB b o i i TaPang T orh Ty e reT % Can
for tripe. T rganic EL . el ferably a
Fect Ergar SRR STeRar el T eSS e a SR per

20 The sld gfiteemid td&%glela@é%r. owqhap t_rh%g ipgaiftlrreié_'itsiugl%)l 3 amount

preferably arrange ong the long si
each +@f GaMHC pille1elmeRe Whidoe RRiety GoNiirthid Mstdisplay

at the internediate point between organic EL el enents
adj ageMel whose organic EL element has a longer life can be
provided.

In this embodiment, at least one of the thin-film
transistor and the storage capacitor is preferably
arranged along the vertical direction.

Preferably, the red (R) emitter, green (G)
emitter, and blue (B) emitter are elongated along
the vertical direction to form a stripe.

The organic EL element preferably has a
rectangular shape elongated in the vertical direction.
The light-emitting layer overlap region is preferably
arranged along the long side direction of each organic
EL element while being centered almost at the
intermediate point between organic EL elements adjacent
to each other.

Let P be the distance between adjacent emitters,

L be the length of the emitter along the vertical

direction, and S be the area occupied by at least one
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to each other. 25 Let P be the distance between

adj acent emtters, L be the length of the emtter
along the vertical direction, and S be the area
occupied by at |least one 13 of the thin-film

transi stor and the storage capacitor. Then, S <P XL
is preferably satisfied. The di stance P between the
adj acent emtters preferably cerresponds to the w dth
of arib formed 5 between the adjacent emtters. The
storage capacitor preferably includes a first

el ecroq® WhinG B -irS 1R E€ 20 1RQlYS lahidC @M cald f L apacitor.
integrally with the source of the thin-film

tranghehor s <apgat eLi Nk epeOnBLsbl onsubi shieyns from

the signal line 10 to the gate of the thin-film

t ransi st oTheand sa asiee0fd beglweein @t \sfiicltdrk emitters

el ectrically connected to the power supply line at

t he soefeeadflyt ke rrkispohidsmtior &hei sticith offr ef eriéblfy,rmed
the first electrode faces the gate inter- connection,

t he gat&cient sheonddecent eadsserise second 15

el ectrode, and charges are stored between the first ‘

el ect r ode T&Rd SEHRE 2g&t £3PRC TN ReEficgibdiyd Ielwsias eheirst

te int ti .and th d el.ectrode. The red
(R SHEFLEPISyFBLT( &5 BRCEL OF. Bard SEHAEO( B dertrren

K ion. h .
o BESLEaiAY, LOCg, SRR CaPOrsl b A0eTIe e,

enbo hé "present “irnventio

beL o8 YaLh SBLECENEReLe LA ALCOTIAAN 0or LR 195 11
to the gate of the thin-film transistor, and a second
electrode which is electrically connected to the power
supply line at the source of the thin-film transistor.
Preferably, the first electrode faces the gate inter-
connection, the gate interconnection faces the second
electrode, and charges are stored between the first
electrode and the gate interconnection and between the
gate interconnection and the second electrode.

The red (R) emitter, green (G) emitter, and blue
(B) emitter are preferably formed by mask evaporation.

The embodiment of the present invention will be
described below with reference to the accompanying
drawings.

The organic EL display panel according to this
embodiment will be described. 1In this organic EL
display panel, a plurality of unit pixels 100 including
organic EL elements 1 are arranged in a matrix form in

a display area where an image 1is displayed.
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enbodi nent will be described. In this organic EL 25

di splay panel, a plurality of unit pixels 100

including organic EL elenents 1 are arranged in a

matrix formin a display area where an inmage is

di splayed. J 14 FIG 1A is a plan view of the unit

pi xel 100. FIG 1B is an equivalent circuit of the

unit pixel 100. The unit pixel 1200 includes the

organic EL elenent 1, a storage capacitor 2, an EL

driving TFT 3, a rib 31, and 5 a switching TFT 4. A

power supptyc|ime i anthBarsi el of 141 L€ BILSNIESD .
along the vertical direction in the display area. A

scan HIge 1® iis & argad;Along divcuihordzadalunit pixel 100.
direction. The power supply lines 5, signal lines 7,

and sitfen Uninegibiedr € 0 riangedied tPreedetominell Hlement 1, a
intervals in the display area. The ribs 31 are forned

at a ratkee rqapsed tian efr,van did dadtveimd AEhg + e didng3l, and
sides of the organic EL elenents 1. The organic EL _

di spléayWdifdlingt ddrididrg tho R SE SHRRdienitng & diden signal
by the active schene %L controlliqp the direct , ,

curr ént"d o B HEEHIHGe P 1B H O r G iE KGfdnt in the
by using thin-_ film¢transistaors.. I.,n the or %ylikg%g the

di spl aaﬂelalrefc'co%i%cgar} .Jtn.hq 56 erb i . .
stor 1Czaoqpccélt (Hid.zecti%l'n .dr '%{]gsno}{:e}l %u;ﬁgl S’J.Mﬁecéqlglg signal

TFT 4 are arranged in alig ng er over | dp
regi on {ony apgld W& 20 R 0)ard dbdiied at predetermined

light-emtting layer overlap region 9, Tolor xture
occurinvdweinild gt dre eidged, fam t herhongad 3 Elare formed

el ement 1 because the R G and B enmitters
at a predetermined interval and extend along the long
sides of the organic EL elements 1. The organic EL
display panel according to this embodiment is driven by
the active scheme of controlling the direct current to
be supplied to the organic EL elements by using thin-
film transistors. In the organic EL display panel
according to this embodiment, the storage capacitor 2,
EL driving TFT 3, and switching TFT 4 are arranged in
a light-emitting layer overlap region (non-aperture
region) 9. In the light-emitting layer overlap region
9, color mixture occurs when light is emitted from the
organic EL element 1 because the R, G, and B emitters
are assumed to overlap, as will be described later.
In the light-emitting layer overlap region 9, no image
can be displayed in the display area of the organic EL

display panel. The unit pixels 100 each having the

above-described structure are arranged in a matrix form
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are assuned to overlap, as will be described later. In
the light-emtting |ayer overlap region 9, no inage
25 can be displayed in the display area of the organic
EL display panel. The unit pixels 100 each having the
above-descri bed structure are arranged in a matrix
form15 in the display area where an inmage is
di spl ayed. Referring to FIGS. 1A and 1B, the organic
EL elenment 1 is connected to the power supply line 5
t hrough the p-channel EL driving TFT 3. The gate of 5
the Eh dhevidagplEy 3rks wbapechadimagkhessdgeallalyede 7
through the swtching TFT 4. The gate of the sw tching
TFT 4 i s cerdeectied to tleSscad kinde 18, The sirgaalic EL
vol tage supplied fromthe signal line 7 by the
swi t ehemgnTFT 4si soonketiedcont Lokl edven suppidaddae 5
with 10 the control voltage supplied fromthe scan
| i netBrougheihehe-sienekilngLTAT1¥ing 34T She dhgngrte of
voltage _is sugplied to_the gate of the EL drivin

[

3.h §3E@hgr§ éﬁﬁngglga‘é Qepegsed Fﬁr@gﬁoF&g9g#IE£ne 7
t i Vi TFT, i t d th th i \ \
1EGCEFF8ﬁb%5ggsussﬁﬁgbipﬁgﬁ??héqgoiﬁﬁ 885l 8% ThEEhigening
t ic_E t he . i ving TFL.3.

ol b0 §s5hofhBIRRL Lol PhRUSRaNNS he & Vil Tihpdi

4 1is 0.SkLER veltagenis i ot at.e of
the EE dreS soeRtiog SrRaOEr g Ry FRFeS T 5%, 3Rkt

20 okf;isentRat Tre di hectngyrirerbnkouRRl ied abcemdbhee with
power supply’line 5 to the organic EL elenent 1

throggh cbherbl eobilticge Fopp3icdedeem mbel isghh i1Sne 6.
emtted. The
When the switching TFT 4 is on, the signal voltage
is supplied to the gate of the EL driving TFT 3.
When the signal voltage exceeds a threshold value,
the EL driving TFT 3 is turned on so that the direct
current is supplied from the power supply line 5 to
the organic EL element 1 through the EL driving TFT 3.
Accordingly, light is emitted. When the switching TFT
4 is off, no signal voltage is supplied to the gate of
the EL driving TFT 3. The EL driving TFT 3 is turned
off so that no direct current is supplied from the
power supply line 5 to the organic EL element 1 through
the EL driving TFT 3. Hence, no light is emitted. The
signal voltage from the signal line 7 changes depending
on a change in video data. For this reason, the state
of light emitted from the organic EL element 1 changes

in accordance with the video data so that an image

corresponding to the video data is displayed in the
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signal voltage fromthe signal |line 7 changes

depending on a change in video data. For this reason,

the state 25 of light emtted fromthe organic EL

el ement 1 changes in accordance with the video data

so that an inmage corresponding to the video data is

di splayed in the 16 display area. FIG 2 is a

sectional view taken along a line A-A" in the organic

EL elenment 1 shown in FIG 1A The organic EL el enent

1 includes a hole transporting |ayer 5 13,

Ilghalggugylagebayer 14, and el ectron transporting

| ayer 15. The organic EL elenment 1 is arranged between

a pi xel elrect.redaslza aedtdcteinuicsl ectkeodalbbg Bhdine A-A'

pi xel electrode 12 made of an ITOthin filmis forned

on aigl abs subshiat EL1¢letmech éxsbods dwvelIthe 1di.splTag

10 area. The hole transporting |ayer 13,

||ghpreﬁpﬂpuﬁ@ elgyentl4, l@pé@ﬁﬁénath@ﬁ@p@#ﬁmﬁ@oméyée layer
and common el ectrode 16 nmade of a _netal are

f or ned’on 1ERE —pMiting| dévrEdd 412aPF CAPSTEPTelrapfERrting

di t I to.th t
e SAVETedStr oPe16 ORE f K SHPBEFode Foa gRRSd Betueen

el ectr a3 releeré‘t“‘ﬁ f15°andt %ec%%:”n”%” felﬁ%%%% 150 The

The RoPé&€and-é&lect f'éconbine

!'gh 1§%ht%&%%tr%ﬁ%r1%4m%%@ % Cb%eIT%rgﬂﬁthqﬁ f%%'%%rmed

emtting |ayer Accordingly,

ex't§n'ﬁ bﬁ%s@'%%%E%Q@tanUC@%%@hbﬁxt%ngno@%&Othndlsplay
FIG 2. is a sectional view taken along a |ine

FhB arb@ F|@helﬁolBeEQéhb@@rEQn5|@SyelA&31511@%@—%mlttlng
° layer 14, electron transporting layer 15, and common

electrode 16 made of a metal are formed on the pixel
electrode 12 in this order. When a direct current
is supplied to this structure, holes are emitted from
the pixel electrode 12, and electrons are emitted from
the common electrode 16. The holes and electrodes
recombine in the light-emitting layer 14 and excite
organic molecules in the light-emitting layer 14.
Accordingly, light exits in the direction indicated by
an arrow in FIG. 2.

FIG. 3 is a sectional view taken along a line B-B'
in FIG. 1A. Referring to FIGS. 1A, 1B, and 3, the
storage capacitor 2 includes an electrode 2a, electrode
2b, and electrode 2c. The electrode 2a is formed
on the glass substrate 11. A source 3a of the EL

driving TFT 3 is formed next to the electrode 2a.

The electrode 2a is made of polysilicon and doped
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storage capacitor 2 includes an el ectrode 2a,

el ectrode 2b, and electrode 2c. The electrode 2a is
formed 25 on the glass substrate 11. A source 3a of
the EL driving TFT 3 is formed next to the el ectrode
2a. The electrode 2a is made of polysilicon and doped
17 with P (phosphorus) ions to formn-type
polysilicon. The electrode 2a and source 3a are
formed integrally. A gate insulator 34 made of Si Q2
is formed to cover the electrode 2a and source 3a.
The ¢liegt poden2h h%rh%%”&%n% QR er0aLe yiasylbatar 134on.
to face the electrode 2a. An interlayer dielectric

fil mr3e eadetebds O& aadf eoiede 32 eoverdrhedeliettdgedaly.
2b. The electrode 2c is forned on the interlayer

di el acrite finlsmld%soro Macadehef dliect ied€ozmedTh® cover the
power supply line 5 is fornmed next 10 to the el ectrode

2c. Fhecglreder Gde a2c @odrsewse .sufpley elleictecsicad is formed
electrically connected to the source 3a of the EL

dri vioRg tTET 93 tgt iaspdntast 3doito dacR. thef edieichdodeo 2a.

FIG 1A, the electrode 2b al so serves as a %ate ,

i nt ePCoARECEILEY SFhideR 1eGhS I Srhlihe SsgR& Ofi /e Oz ti¢ formed
15 the gate of the EL driyvi TFT,. 3 through the squrce

and. it SPHEST Chfe CHRGEERRG ST ANeTEd SR LRy g L Formed

3 hag 3:Iuliti-9aLe SUuehile . \When gharoe J 5 slored

bet ween ~"t'hé €el"éct He “él"ectro 5 &n

bet wegn heqehect r ade ?gw%qdsh%%&ﬁLQQB%O%ei%cfd%medEeext

current amount “20 necesSary for ing t hie “or gani c
el engit thet @ 1@Wtrodel @R, | Fheelel MG RMeI2R Gl power supply

di spl ay panel according to this
line 5 are electrically connected to the source 3a of
the EL driving TFT 3 at a contact portion 8. Referring
to FIG. 1A, the electrode 2b also serves as a gate
interconnection which runs from the signal line 7 to
the gate of the EL driving TFT 3 through the source and
drain of the switching TFT 4. The EL driving TFT 3 has
a multi-gate structure. When charge is stored between
the electrode 2a and the electrode 2b and between the
electrode 2b and the electrode 2c, a current amount
necessary for causing the organic EL element 1 to emit
light is set.

The organic EL display panel according to this
embodiment performs full-color display. Hence, the
unit pixels are arranged in the display area such that
light is emitted in three primary colors, i.e., red

(R), green, (G), and blue (B). As a coloring scheme,

a three-color independent pixel scheme is employed,
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enbodi nent perforns full-color display. Hence, the
unit pixels are arranged in the display area such that
25 light is emtted in three primary colors, i.e., red
(R}, green, (G, and blue (B). As a colorlng schene,

a three-col or independent pixel schene is enployed, 18
in which organic EL elenents corresponding to R, G
and B are independently formedign the unit pixels.
The process of manufacturing the organic EL display
panel according to this enbodinent will be 5

descripge iR QWi H8f Q18RS IO c%lr@@sp%dtl%g‘”%o Heg, and

manuf act uri ng process shown in FIGS.

schematirealiing dpedideatas, tﬂ&ﬁzﬁnéd"@nu&lhte Fﬂﬂr?i%' §>1mseach
havi ng the structure shown in FIG 1 are forned

adj acent tTheeatteqaidrero falneig e Namqz arealo djareiet iRIN
10 in the display area of the organic EL display
paneldispliry @agali @ dElorelievertcs thicoremespdmdintg wid IRbe
G and B are fornmed on the three adjacent unit pixels
100 sieewribes Redow a4 tiho e rEncst toailéiﬁiow‘m ik OFI14G. -

4A, an I TOthin filmis 15 formed on a
substTrh@t BAPPIRE LFAFS TGS SSr Shopine day i S TH@ ft&r rfed

Lo S 8 B 1 B0 g e

A %@%”%%‘i{#tr% SR TG L

S\a/?g%ldg c%'?l cﬁtoﬁ%\éghetggc%s ov%?.'on? E %%ﬁ zjo%é:ai.B dlrectlon

storage t@@%‘stpqrayz Shawy d R Grgdnis B MBddin A panel.
The organic EL elements 1 corresponding to R, G, and B
are formed on the three adjacent unit pixels 100 shown
in FIGS. 4A to 4F.

First, as shown in FIG. 4A, an ITO thin film is
formed on a glass substrate 11 by evaporation or
sputtering. The formed ITO thin film is separated into
unit pixels by etching to form pixel electrodes 12.

As shown in FIG. 4B, a hole transporting layer 13 1is
deposited on the entire surface of the glass substrate
11 by evaporation to cover the pixel electrodes 12.

In parallel with the steps shown in FIGS. 4A and 4B,

a storage capacitor 2 shown in FIG. 3 is formed in a
light-emitting layer overlap region 9 shown in FIG. 1
by the process to be described.later with reference to
FIGS. 5A to 5G.

Next, as shown in FIGS. 4C to 4E (each square

pattern shown on the right side indicates a metal mask
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light-emtting |ayer overlap region 9 showmn in FIG 1

by the process to be described later with reference to

25 FIGS. 5A to 5G Next, as shown in FIGS. 4C to 4E

(each square pattern shown on the right side

indicates a netal mask 19 17 viewed fromthe upper

side), the netal nmask 17 having stripe-shaped opening
portions is set on the hole trapsporting |ayer 13

side of the glass substrate 11. Vacuum evaporation is
executed while sequentially 5 sliding the netal mask

17 i n+t he hel Zorkak Hel b%?%'ro@sld@t) ,atheedetanmniet 17
pitch P. Accordingly, ter patterns (the

| ghtha&iintt iskg ilbayehabédapperliegt portt ibhandRorsteitn@n the

| ayer 15 shown in FIG 2) of R G and B are forned to

f acehihe pirselspelredingodeyel? 18 shidehef tBehglless substrate
transporting |ayer 13 interposed therebetween. Mre
specilfli.caMayuuas eslaparaitd ofl Gs 48ecutednetdll emssiquentially
is aligned such that stripe-shaped opening forned in

t he ﬁéﬂéﬂnma§belmqt§ls@ﬁséldﬁglﬂhéhﬁl%@Wlaﬂné@ﬂr@déeleon
arranged on the left side in FIG 15 An enitte

(thed .@hpféﬂettﬁrﬁ@meéiy@rltfil &nd écgetrfd&ﬁlglyr emitter

transportin of R.is formed

gran§ﬁ5FFFﬁ %ﬁrl Wﬁmjtﬁﬁggsgﬁﬁﬁg gﬁaﬁ%ﬁpgﬂgﬁqﬁfn
ormed i n th 17.such.th h & ter

face rapﬁé’o ctrg esffl@rrg\]ngte;gt oﬁz thlgeftl gf ¢ and B

si de, r%,of'}!% g achofélééﬁgtt'q% é:lllc.é‘el“’!a’letct%%o'%tsallmkch]jthe

i s S|Id rection at

pred@kﬁkﬂk&%%sﬁ@ﬂﬂﬂhdpPﬂ#ﬁltﬂyﬂldﬂ@%ﬁﬁgédxtﬁgﬁﬁﬁéiween

opening formed in
More specifically, as shown in FIG. 4C, the metal

mask 17 is aligned such that stripe-shaped opening
formed in the metal mask 17 is set along the.pixel
electrode 12 arranged on the left side in FIG. 4C.

An emitter (the light-emitting layer 14 and electron
transporting layer 15) of R is formed on the hole
transporting layer 13 along the stripe-shaped opening
formed in the metal mask 17 such that the emitter faces
the pixel electrode 12 arranged on the left side.

Next, as shown in FIG. 4D, the metal mask 17 is
slid in the horizontal direction at the predetermined
pitch P such that the stripe-shaped opening formed in
the metal mask 17 is set along, of the three pixel
electrodes 12 shown in FIG. 4D, the pixel electrode 12
arranged at the center. An emitter (the light-emitting
layer 14 and electron transporting layer 15) of G is

formed on the hole transporting layer 13 along the
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the metal mask 17 is set along, of the three pixe

el ectrodes 12 shown in FIG 4D, the pixel electrode 12
25 arranged at the center. An emtter (the
light-emtting |layer 14 and el ectron transporting

| ayer 15) of Gis formed on the hole transporting

| ayer 13 along the 20 stripe-shaped opening fornmed in
the metal mask 17 such that thegphosphor opposes the
pi xel electrode 12 arranged at the center. Finally,
as shown in FIG 4E, the netal mask 17 5 is further

slid dey fthe hordZPnidn did ecd 3131 e mefeterdy ned syen

pitch P such that the stripe-shape opening fornmed in
the mefal tRskhbsdroslpRlng .t pibhe tdrea Rigeli2

el ectrodes 12, the pixel el ectrode 12 arranged on the

ri ghtarsisdrieArateriid efer(tde light 10 emitting | ayer 14

and el ectron transporting layer 15) of B is formed on

t he hol e tRiamslpoytiag dreover 18 RIGNEE t hthe metal mask 17

stripe-shaped opening formed in the nmetal nmask 17

such itshdiuntie prdsishom o ey itden ts kel i ndaicitarode: Itthe

arranged on the right side. 15 Subsequently, as shown

i n FRGedet e THASshiRidGh & sude témﬁrgﬁ\eel%cmrm@hpaﬁqck

formed on eaa@iele tron. transporti l.ayer 15 by

evapGRSTIGH (AT 0 it € o mAr K 718 S EF (Hang . of

t he el ect.rode 16 face ch pi xel, el.ectrode

120 SRS L baige 3% (i Ry 1€ oce 12

bonded.,. fir. the Ypper side .of, these Stiryctur for. _

on the rga] 5%28 substrat elg?{l. %Ij'le\/'i ng%cie?%ll#tesru(ﬁg‘te Cllrg%dc

showhnitting layer 14 and electron transporting layer 15)
of B is formed on the hole transporting layer 13 along
the stripe-shaped opening formed in the metal mask 17
such that the phosphor opposes the pixel electrode 12
arranged on the right side.

Subsequently, as shown in FIG. 4F, the pattern of
the common electrode 16 is formed on each electron
transporting layer 15 by evaporation using a evapora-
tion mask 18 such that the common electrode 16 faces
each pixel electrode 12.

After that, a sealing plate (not shown) is bonded
from the upper side of these structures formed on
the glass substrate 11. Driving circuits (not shown)
are mounted. An organic EL display panel is thus
completed.

A process of forming the storage capacitor 2 will

be described below with reference to FIGS. 5A to 5G.

The formation process shown in FIGS. 5A to 5G indicates
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are nounted. An organic EL display panel is thus
conpleted. 25 A process of form ng the storage
capacitor 2 will be described below with reference to
FIGS. 5A to 5G  The formation process shown in FIGS.
5A to 5G indicates 21 a process of form ng the storage
capacitor 2 showmn in FIG 3 in parallel with the steps
shown in FIGS. 4A and 4B. Firstl as shown in FIG 5A,
inthe light-emtting 5 layer overlap region 9 on the
gl ass substrate 11, an electrode 2a is fornmed by

pat t er pimges PAYLddntony thAs sshouyd rag6itE 2 Reown
el ectrode 2a is doped wth P (phosphorous) ions to

f or mian HIG.ype iel gairadde ]l @Wié elhectstegs 2omowmy e FIGS. 4A

doped with B (boron) ions to 10 forma p-type

el ecangde)®. As shown in FIG 5C, a gate insulator 34

made of SiC2 is formed to cover the electrode 2a. As
shown in Gt 5RSs @Eharedy ddé 24 s Hrorthed ldrghthreemitting
gate_ insul ator. 34 by patter ni n ( ol ybdenun)/Al 15

(al uridY&H OVs ThaE fﬁ@é&% %%ﬁ%ﬁwgt L asi9e setbedttadde 1o
faces th elect in FIG ,5E, an

i nt ef ayer” < |ré3Jeec§ﬂ éLSfl I rﬁm \glqﬁat?@t&ﬁrﬁlﬁﬁ i%s PegMfdd 1con.
on the gatg, i r 5 C rthe eIetr de 2b

As shown |A(r31s ﬁ]‘@w%ﬁ% cont adt Sort Y ciy doped

eachany e AAUCAIR LB St g FEL AL TGN o
35 i g ther e ctRIRr Pianthal0 bRl @op?d with B (boron) ions to
form a p-type electrode).
As shown in FIG. 5C, a gate insulator 34 made
of Si0p is formed to cover the electrode 2a. As shown
in FIG. 5D, an electrode 2b is formed on the gate
insulator 34 by patterning Mo (molybdenum) /Al
(aluminum) /Mo (molybdenum) such that the electrode 2b
faces the electrode 2a.
As shown in FIG. 5E, an interlayer dielectric film
35 made of Si0p is formed on the gate insulator 34 to
cover the electrode 2b. As shown in FIG. 5F, a contact
portion 8 which reaches the source 3a of the EL driving
TFT 3 through the gate insulator 34 and interlayer
dielectric film 35 is formed. Referring to FIG. 3,
a source 3a is formed integrally with the electrode 2a.
The electrode 2a and electrode 2b form part of the
Storage capacitor 2.
As shown in FIG. 5G, an electrode 2c of the

storage capacitor 2 and power supply line 5 made of MoW
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a source 3a is forned integrally with the el ectrode

2a. The el ectrode 2a and el ectrode 2b form part of

the 25 storage capacitor 2. As shown in FIG 5G an

el ectrode 2c of the storage capacitor 2 and power

supply line 5 made of MoOW 22 (nol ybdenum tungsten) are
formed on the interlayer dielectric film 35. The

el ectrode 2c and power supply p2ne 5 are electrically
connected to the source 3a of the EL driving TFT 3 at

the contact portion 8. 5 FIG 6 is a plan view of the

regi QRoYheWRAu-eMhgkhenh i ght exirkhesi da, thBerateheayer
emtters (light-emtting |layer 14 and el ectron
trangpentichg ilayenmlSsshowhel B1ELGP0d2 2rdadC bowék) supply
of RR G and B should be deposited by evaporation in

t he diispl 8y aakealetctirheall® avgaricteEL tdi spkeagopacel 3a of
As shown in FIGS. 4C to 4E, when the netal mask 17 is
sequéhei &L @rdhviidgi AFThE alothgorpaltaditr peritdrnas -t he
pitch P, the Remtter is deposited in a region 21 (a
regi on sufil§unded sy PdRNaNVierh&fe thendg eaH@™t We eist tfrom
dashes line), the 15 Gemtter is depgsited in . a L
regi 6he231@ tr€§96n5196rr89ﬁ6@dt%§ & GFﬁﬁslﬁﬁéﬁptéﬁﬁlttlng

re Z . o oalte .

o Savaay 1 okt glEReR e R P e g ilﬁﬁ’ﬁ\%ﬁtl%gglhgolr’;@

met al, masle 17, og “rﬁg Lhe R G gand .Bafﬁ' @S u1d be
R e Ilgﬁf-eﬁlt

over["ap “éach ot her _ I'ng layer
overb%%o%QQ%%n%yge@%%%%%@io%egth%k-dMQ?Qay area of the
specifically, the Remtter and G emtfter "overlap

each Qigherid mIt ke skekly pReeaf. the Wdwn in FIGS. 4C to 4E,
when the metal mask 17 is sequentially slid in the
horizontal direction at the pitch P, the R emitter
is deposited in a region 21 (a region surrounded by
an alternate long and two short dashes line), the
G emitter is deposited in a region 22 (a region
surrounded by a solid line), and the B emitter is
deposited in a region 23 (a region surrounded by a
broken line). If misalignment of the metal mask 17
occurs, the R, G, and B emitters overlap each other
in the light-emitting layer overlap regions 9 (shaded
regions). More specifically, the R emitter and G
emitter overlap each other in the left one of the two
light-emitting layer overlap regions 9 shown in FIG. 6.
The G emitter and B emitter overlap each other in the
right light-emitting layer overlap region 9.

The horizontal widths of unit pixels in which

the R emitter, G emitter, and B emitter are deposited
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light-emtting |ayer overlap regions 9 shown in FIG

6. The Gemtter and B emtter overlap each other in
the 25 right light-emitting | ayer overlap region 9.
The horizontal widths of unit pixels in which the R
emtter, Gemtter, and B enmtter are deposited 23 are
Rx, Gx, and Bx, respectively. The vertical length of
each unit pixel is Px. The horizgntal width of the
light-emitting |ayer overlap region 9 is L. The
maxi mum | engt h of m salignment of the metal mask 17 is

5 A ey, hexgmanidesk  overdi tidiRe | imgt ~eiditdd1g 1ength
| ayer overlap region 9, so-called color mxture occurs

in |icghteadh amiexigikelhricu@x .t hahd gtriemindaing doterof
overlap region 9. To avoid the color m xture, the

| i ghtthemiltitghrigr dmeiyteri ngy drely@yr regirdrR e regitdme & € dn The
10 where no image can be displayed in the display

ar eamaximurhed emggdniod Bl sdilsigraerngand] tdecorediadg mask 17 is
this enbodl ment, as shown in FI.G 1, the storage

capadi-t ofhep the &mlﬁtﬁgWW%laﬁnd%ﬁh@cm%W%tlng

n iin the light-emtti | ayer. overl a
oo e eae B o FoR el o Spre occurs
ar ea. lnT %Lt dr| VI n% T and SWI tc

ng  TET .
arrange l§l ong |oné:SSIt§rou§| re (I;i £ 4ctlng layer

i gh g%%/@ﬁﬁ@ oveIrOI %R/’Ol%glt(?lré %olflreéﬁ§(é:?1|e.rrvel,ﬂgche

ar ea OCCUpI e e ‘st orage capacito

TFT %ag%&déﬁMERQanQa§F¥ %Vefygﬂaygﬁﬂ' g 4 k@ Bgion

the aréa of the light-emtting "|ayer overlap regionm 9

IS giwRirdnd i%ae Mheme ke spltaQica0e rC apRCIdi¥p 12y Hrea.
driving TFT 3, and sw tching
In the organic EL display panel according to this
embodiment, as shown in FIG. 1, the storage capacitor
2, EL driving TFT 3, and switching TFT 4 are arranged
in the light-emitting layer overlap region 9 in each
unit pixel 100 of the display area. The EL driving TFT
3 and switching TFT 4 are arranged along the long side
direction of the light-emitting layer overlap region 9.
Let S be the area occupied by the storage
capacitor 2, EL driving TFT 3, and switching TFT 4.
Referring to FIG. 6, the area of the light-emitting
layer overlap region 9 is given by L X Px. When the
storage capacitor 2, EL driving TFT 3, and switching
TFT 4 are arranged in the light-emitting layer overlap
region 9, S < L X Px. When a direct current is
supplied to each unit pixel in this state, no light

exits from the light-emitting layer overlap region 9

while light exits from the organic EL element 1.
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TFT 4 are arranged in the light-emtting | ayer overlap
region 9, S <L X Px. Wen a direct current is 25
supplied to each unit pixel in this state, no |ight

exits fromthe light-emtting |ayer overlap region 9
while light exits fromthe organic EL elenment 1. 24
According to this enbodinent, in each unit pixel of

the organic EL display panel, the storage capacitor

2, EL driving TFT 3, and switching TFT 4 are arranged
inthe light-emtting |ayer overlap region 9 where 5

col or m XtAdd Aty td reHi ghmpdd ioderex| tih faadh tdreit pixel
organic EL elenent 1. For this reason, the |ight

em ssiforthey eargamieadl pideplagamane Ivaddd artgerageharapacitor
that in the prior art. Even when the |ight em ssion
anour®, par dmiviirer &&7 S decreased chimg S 4 wiammnged
10 as in the prior art can be obtained. For this

reasdm thehd ighdnemist ipevda ey weesumyl inew tan Sacthere

pi xel can be suppressed. As a result, the Ilfe of the
or garfic OELmléﬂtéHﬂ%ntocc%%soéq Frigat (el SRS pfrﬁ%fr the

T5 | ST Bndn A pr i VRS (@S0 rififoe o eca
o i e 203 Gan e pace, her, {han Lk 1 4
% (51 da eaC

prior Art ensity "of current suppli e

orgargrpatELmelteng?; ik &l st A6 SA ahd N i FHxﬁlos’smn

art. 20 In the organic EL display panel, to 1hplenent

a fuldysapltonped Sﬂh@’aaﬂe}he iR eddlsedc AHd tfime alriﬁnlglance

emtter nust be deposited al ong the direction of the
as in the prior art can be obtained. For this reason,

the amount of power to be supplied to each pixel can be
suppressed. As a result, the life of the organic EL
element can be longer than in the prior art.

In this embodiment, since the light emission area
is larger than in the prior art, the luminance of a
displayed image can be made higher than that in the
prior art when the density of current supplied to each
organic EL element is almost the same as in the prior
art.

In the organic EL display panel, to implement
a full-color display, the R emitter, G emitter, and B
emitter must be deposited along the direction of the
gate line while moving a predetermined mask by a
predetermined amount along the direction of the gate
line. To do this, it is essential to design the light-
emitting layer overlap regions where the R emitter and

G emitter, and the G emitter and B emitter, which are
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gate line while noving a predeterm ned mask by a
predet erm ned anount along the direction of the gate
25 line. To do this, it is essential to design the
light- emtting | ayer overlap regions where the R
emtter and Gemtter, and the Gemtter and B
emtter, which are 4; 25 adjacent along the direction
of the gate line, overlap each2ether as a nask
alignment margin at the tinme of design. In a thus set
light-emtting |ayer overlap region, no |light can be

en t eM RREAUSA 1Y AhaTRAEE iDrOCHUthe Hite iNMRRIeSverlap
an increase in aperture ratio. In this enbodi nent,

non- apeH Wit el erent snasdchl iagnidm staairge aapas tiﬂere of
2, EL driving TFT 3, and switching TFT 4 are arranged

i n thkediigght - dm tat ithgs |sayterl ioher-ea trtegicor aveer evexr lap
light can be emtted. 10 Hence, the aperture ratio can

be i meodaed ron titgh twitelne be rentiltd egh demriagi SRl afilsyyt ayi xture
panel. In this enbodinment, the R G and B emtters

are JCGMRSd by NehFapdeadesn 2 HOWSFERS & Hen p?\p@sréaﬂre ratio.

i nvention |s not limted to this. The R an

enitters mdy " BEFUHRE oy r}orfkjaaerptrti-?ﬁﬁ%ge%nts such
ffset t A unit 0 th

i sprsy Tl ke ARG g R s RSO T Ty e

th T

e oShUER: SA0 72 B Garkied NG S LEHEL WS in

sane 1GaRst 'ot‘\)‘-éerrltapzOre‘%‘_:fJ_‘?ﬂm‘:-‘mvth%r'en chJ @1g¥rt M de emitted.

description thereof wul omtted.” The equival ent

Clr(HHénd@,agﬂﬁgnéﬁeﬂﬂukéﬂﬂétlo can be increased on the whole
in the organic EL display panel.

In this embodiment, the R, G, and B emitters are
formed by evaporation. However, the present invention
is not limited to this. The R, G, and B emitters may
be formed by inkjet printing or offset printing.

A unit pixel 100a in the organic EL display panel
according to this embodiment may have the structure
shown in FIG. 7. The same reference numerals as in
FIG. 1A described above denote the same constituent
elements in FIG. 7, and a description therecf will be
omitted. The equivalent circuit diagram of the unit
pixel 100a is the same as in FIG. 1B. FIG. 8 is a
sectional view taken along a line C-C' in FIG. 7. 1In
the storage capacitor 2 having the structure shown in
FIG. 3 described above, charge is stored both between

the electrode 2a and the electrode 2b and between the

electrode 2b and the electrode 2c. 1In a storage
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pi xel 100a is the same as in FIG 1B. FIG 8 is a
sectional view taken along aline GC in FIG 7. In

the storage capacitor 2 having the structure shown in

25 FIG 3 described above, charge is stored both

between the electrode 2a and the electrode 2b and
between the electrode 2b and the electrode 2c. In a
storage N, 26 capacitor 2A having the structure shown

in FIGS. 7 and 8, charge is stored only between the

el ectrode 2b and the electrode 2c. For this reason,

the aymadifr harge ref amed dordditirsd erage Gapaaidr 7

2A is snmaller 5 than that in the storage capacitor 2

havi mopd I8 cdtans urse sshoowed iom 1l Getieethe st @lagec rode 2b
capacitor 2A having the structure shown in FIGS. 7

and &nrcharthse e fegrtmedie ? caccdicdaride sninda gdve ddree amount of
procedures as described above except that in the step
showshat 9r0 AT eBA N i atfo @ rasHifon KR G(ﬂtﬂmﬁnller
serV|ng as the source 3a of the EL driving TFT 3 s

f or médt t}}j’eﬁ tidy rﬁ}'f?g Sﬁcﬂryaéiq C@@?Cllfloéi o) haéfld’%ltdhe
Vi ew hOMAn th struct e of. st another unit
pi xel® stf(&’(fﬁ“’gff cIGEL i s&l dghgjapacitor 2a

oy 8 ahe i ; er%ﬂﬁcﬁfr'%%@t 0 ?rifs%{ E?feiarneOESBSecan &

ref ergnce I dgﬂ?g
el enent's |O:1 FAI:C‘%%CQO]r an dlet ai I ed esc t| on t Seraeso
W e aniddEedbAR Bidpt terRitxeln 0Qp s!tse;dlsfﬁc%mt

fromthe above-
FIG. 5A described above, only the portion serving as

the source 3a of the EL driving TFT 3 is formed by
patterning polysilicon.

FIG. 9 is a plan view showing the structure of
still another unit pixel 100b of the organic EL display
panel according to this embodiment. The same reference
numerals as in the unit pixel 100 described above
with reference to FIG. 1 denote the same constituent
elements in FIG. 9, and a detailed description thereof
will be omitted.

The unit pixel 100b 1s different from the above-
described unit pixel 100 in having an organic EL
element 1lb in place of the organic EL element 1. As
shown in FIG. 9, the organic EL element 1lb partially
overlaps the signal line 7. When the organic EL
element 1b partially overlaps the signal line 7,
the area of the organic EL element can be increased.

Hence, the light emission area can further be
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descri bed unit pixel 100 in having an organic EL

elenment |Ib in place of the organic EL elenent 1. As
shown in FIG 9, the organic EL elenent | b partially
overlaps the signal line 7. Wen the organic EL 25
element | b partially overlaps the signal line 7, the
area of the organic EL el enent can be increased.

Hence, the light em ssion area gan further be 27
increased. In the above exanple, the organic EL

element | b overlaps the signal line 7. However, the
presenlcreasdention is not limted to this. The

organic EL 5 elenent | b only needs to overlap at | east
one of tha&n signabdvenexémglevwer:huppigarnin&Is,elantent 1b
scan line 6. In the organic EL display pane
accordierd aps tthies segbadi emte, 7t.he Howmesrersupbley dreseri

is arranged along the vertical direction in the

di spHayeatdan IﬁenﬁﬁméﬁﬂuiﬁdsﬁﬁpﬁﬁlwlneT®ew@Fg@@lC EL
arranged al ong the horizontal direction by como

usi n§ @ﬁ@“é:c&%’ CRAy 6e88ist K€ PERERPs @dplL >¢a|s|tném§ £ the

When the ani ¢ _EL di spl ay panel  ,accqrdin
oG 2 R0t BEVET CHEPIAags 6 Spl 2 CEATN Lnfs 6-

112 o ST IS Tl P o
%ﬂgﬁl%%%%n'%hEL %QEQE§F§§nlq%eo%t§|n%@ranged along

Industrl pl'i cabi ty Acc i'ng to the present
'nve%thWEr%ﬁc%ﬁg@ﬁ&%cﬁﬁonZQJﬂkﬁﬁl@Ms@@%@ M .NJ The power

| onger life can be provid
supply line 5 may be arranged along the horizontal
direction by commonly using the scan line 6 as the
power supply line 5.

When the organic EL display panel according to
this embodiment is mounted in the image display section
of a cellular phone, a cellular phone which has a long
life while implementing highly precise image display by
using organic EL elements can be obtained.

Industrial Applicability

According to the present invention, an organic EL

display panel having a longer life can be provided.
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28 CLAI MS 1. An organic EL display pane
characterized by conprising: a substrate; 5 pixe

el ectrodes which are arranged in a matrix formon the
substrate; a conmon el ectrode which faces the pixe

el ectrodes and covers an entire surface of the
substrate; 10 signal lines for applying a signa
voltage to the pixel electrodegg the signal |ines
extending along a vertical direction and being
arranged at a predeter- mned interval; power supply

lines for applying a power supg yr M5 voltage to the
pi xel el ectrodes, the power supply |ines extending

al ong t he Wver tArcalrglirriectiIond iz dyeipehe lardtengett eaati Zed by
predetermned interval; thin-filmtransistors for

per f eamiprg sémgof f  control of application of the power
supply voltage to 20 the pixel electrodes; scan |ines

for applyinfuPsdotrasl voltage for the on/off contro

to the thin-filmtransistors, the scan |ines | ,
ext endi ng BU%Sy & &5t 99 h e i e @SR BN IRG g @ matrix

arranged at a predeterm ned interval; 25 organic EL
elengﬁVglﬁWigﬁeaﬁg S&TGed bet ween  the pi xe

ohectt pUes, A0l MR SIS AL Y oo
electrodes and covers an entire surface of the
substrate;

signal lines for applying a signal voltage to
the pixel electrodes, the signal lines extending along
a vertical direction and being arranged at a predeter-
mined interval;

power supply lines for applying a power supply
voltage to the pixel electrodes, the power supply
lines extending aléng the vertical direction and being
arranged at a predetermined interval;

thin-film transistors for performing on/off
control df application of the power supply voltage to
the pixel electrodes;

scan lines for applying a control voltage for the
on/off control to the thin-film transistors, the scan
lines extending along a gate line direction and being
arranged at a predetermined interval;

organic EL elements which are arranged between

the pixel electrodes and the common electrode and emit

light when the signal voltage is applied between the
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29 pi xel electrode and the common el ectrode; and
storage capacitors which set a current anount
necessary for causing the organic EL elenent to emt
light, 5 wherein, to obtain a full col or inage by

light emssions of the organic EL elenments, a red (R

emtter, a green (G emtter and a blue (B) emtter

are patterned correspondently @th the pixe

el ectrodes and arranged in this order along the gate
line direction, 10 wherein the emtters are patterned
suchdikall eachktridd 20fd tthe rethndR) edmdtiide ;t aqyr een
(G emtter and the blue (B) emtter which are

adj acent tsxcaacie atdpercitalrengitileh gatte d ierdimrtecnomt
overl|l ap each other to define a light-emtting |ayer
over nggesegiran,f oxheea sif o glher o rofaniigil cdrgpementts emit
which exit the organic EL elenents and pass through
the éidters are mixed, between the adjacent organic
EL el enents arranged along the gate |line direction,,
and wher eiiefeiNeadtc GREDM thd i £Fim MRkt dright
20 and .t he stor capacitar_ is arranged in the |jght-
o L ETHGSLEPST S e HRaRLoN Elo © LT SBtgun % T80 (%

di sol av | , . i .
sluggte%éttg;%I}SS a;%%;el%%t e(rdgtz%gnd.p:){:erc% 151 19re a(anec?nlllnttaer are

el'ectrodes which are arra

Mat I igg ¢ QD %otrl}%sl%%k?ﬁ:‘ernactl%i WA (O BL&AT TOAR £ rodes and

whi ch faces the pixe
arranged in this order along the gate line direction,

wherein the emitters are patterned such that each
pair of the red (R) emitter, the green (G) emitter and
the blue (B) emitter which are adjacent to each other
along the gate line direction overlap each other to
define a light-emitting layer overlap region, where
colors of light components which exit the organic EL
elements and pass through the emitters are mixed,
between the adjacent organic EL elements arranged along
the gate line direction, and

wherein at least one of the thin-film transistor
and the storage capacitor is arranged in the light-
emitting layer overlap region.

2. An organic EL display panel characterized by
comprising:

a substrate;

pixel electrodes which are arranged in a matrix
form on the substrate;

a common electrode which faces the pixel
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4 30 el ectrodes and covers an entire surface of the
substrate; signal lines for applying a signal voltage

to the pixel electrodes, the signal |ines extending

along 5 a vertical direction and being arranged at a
predeter- mned interval; power supply lines for

applying a power supply voltage to the pixe

el ectrodes, the power supply |Boes extending al ong

the vertical direction and being 10 arranged at a
predetermned interval; thin-filmtransistors for

per f engchg ocoi/sofahnd i@l a0f cappldecatirgacef dfherrower
supply voltage to the pixel electrodes; scan lines

for applsyiragea control voltage for the is on/off

control to the thin-filmtransistors, the scan |I|ines

ext endi ng sdlogmeg. d igetse Admerdilneictd @n srghdleivgltage to
arranged at a predeterm ned interval; organic EL

el ené% s Pikiedh edies taodesge d hisebieem It Hé negsi >ee<|tendlng along
el ectrodes .and the common el ectrode and emt 20 lig

when 3t FEL$iiGRdl WMdacagen $ndppSiied Bettiredrrd ke ﬁmB&ﬁdeter‘
el ectr.ode, a lﬂ% t he .conmon el ectrode; and storage
capa@lpgﬁs ®3dét a current amount necessary for

crerers LIPIREE BT RS d i gupe
to ovenhkapeatd east 3R 10% 16k ¥l dHdSower supply

lines extending along the vertical direction and being
arranged at a predetermined interval;

thin-film transistors for performing on/off
control of application of the power supply voltage to
the pixel electrodes;

scan lines for applying a control voltage for the
on/off control to the thin-film transistors, the scan
lines extending along a gate line direction and being
arranged at a predetermined interval;

organic EL elements which are arranged between the
pixel electrodes and the common electrode and emit
light when the signal voltage is applied between the
pixel electrode and the common electrode; and

storage capacitors which set a current amount
necessary for causing the organic EL element to emit
light,

wherein each of the organic EL elements is
arranged to overlap at least one of the signal line,

the power supply line, and the signal line, and
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the power supply line, and the signal line, and 4 31
wherein at |east one of the thin-filmtransistor and
the storage capacitor is arranged along a | ong side
direction of a non-aperture region between the

adj acent pixel electrodes. 5 3. An organic EL display
panel characterized by conprising: a substrate; pixe
el ectrodes which are arranged inla matrix formon the
substrate; 10 a conmon el ectrode which faces the pixe
el ectrodes and covers an entire surface of the

substrat e;wisd gl At MesadOroBPRHi 119 at 1519l 1ol #a9€i stor
to the pixel electrodes, the signal |ines extending

al ongndlSte wardiapd dipaecitticn and haeimgedralatget aloreg side
predeter- mned interval; power supply lines for

appl Wime t ipowerf suppin-apesittiagge tegidre Qatwveten the adjacent
el ectrodes, the power supply lines extending along

the Wit dlafit«d9%n and being 20 arranged at a
predeterm ned interval; thin-filmtransistors for

per f or mi ng® on/’t FOTEINtF L AL SIRY RATDh Traiaet poheed Py
supply voltage to the pixel electrodes; scan |ines

for é%ﬂ? ' ‘control voltage for the 25 on/off

contr ol tchtgg%égggkg}In1transistors, t he scan

pixel electrodes which are arranged in a matrix
form on the substrate;

a common electrode which faces the pixel
electrodes and covers an entire surface of the
substrate;

signal lines for applying a signal voltage to
the pixel electrodes, the signal lines extending along
a vertical direction and being arranged at a predeter-
mined interval;

power supply lines for applying a power supply
voltage to the pixel electrodes, the power supply lines
extending along the vertical direction and being
arranged at a predetermined interval;

thin-film transistors for performing on/off
control of application of the power supply voltage to
the pixel electrodes;

scan lines for applying a control voltage for the
on/off control to the thin-film transistors, the scan
lines extending along a gate line direction and being

arranged at a predetermined interval;
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lines extending along a gate |line direction and bei ng
arranged at a predetermned interval; 32 organic EL
el enents which are arranged between the pixe

el ectrodes and the common el ectrode and emit [|ight
when the signal voltage is applied between the pixe
el ectrode and the common el ectrode; and 5 storage
capacitors which set a current ggount necessary for
causing the organic EL elenment to emt |ight,
wherein, to obtain a full color imge by |ight

en ssi ons fgdrhie: Hga el £1eHRIH Sared d@hr{ddd etween
emtter, a green (G entter and a blue (B) emtter

are tphat toaiead sdeotespixdenid whe tdonined RideRitrode and emit
el ectrodes and arranged in this order along the gate

| i ne Idighectwhem, thsheriging 1t he ldradge drss aqned ipat theriwakn the
such that each pair of the red (R) emitter, the green

(G emixetlerclasd rnofe BRbltle (Rmmam tetlectwindshy @l

adj acent to each other along the gate line direction

overl ap ed&IPRIfeCARF PeFqife W11 3h Rt enmqUiTRNY Fregunt

overlap region with a rectangular shape extendin ,
2l ong RS e IFOH SHUIEAH dri® WS T Bl red NG gt emit

conpqgents whi ch exit the organic EL 20 el enents and
pass JﬁVbUgh the emtters are m xed, between the

adj acent Qroani G, EL. elotients arsapged, ] ong,. 10, gaf yn

line direction, and wherein east one o

thi Nyl 9Bl S e dile g YR Rapay Ly | &)

arranged in the |ight- emtting |ayer overlap

regi @mitard, a green (G) emitter and a blue (B) emitter are
patterned correspondently with the pixel electrodes and
arranged in this order along the gate line direction,
wherein the emitters are patterned such that each pair
of the red (R) emitter, the green (G) emitter and the
blue (B) emitter which are adjacent to each other along
the gate line direction overlap each other to define a
light-emitting layer overlap region with a rectangular
shape extending along the vertical direction, where
colors of light components which exit the organic EL
elements and pass through the emitters are mixed,
between the adjacent organic EL elements arranged along
the gate line direction, and

wherein at least one of the thin-film transistor

and the storage capacitor i1s arranged in the light-
emitting layer overlap region, and

wherein each of the organic EL elements is

arranged to overlap at least one of the signal line,
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wherein each of the organic EL elenments is arranged

to overlap at |east one of the signal line, 33 the

power supply line, and the signal line. 4. The organic

EL di spl ay panel according to any one of clains 1 to

3, wherein at |l east one of the thin- filmtransistor

and the storage capacitor is arranged 5 along the

vertical direction. 5. The orgasidc EL display pane
according to any one of clains 1 to 3, wherein the

red (R emtter, the green (G emtter and the red

(R aid twet @ wigangatiet, almengHee ivpfdl Calne.

direction to forma stripe. 10 6. The organic EL

di spl ay panel Tocormidargid Elanyismey dared Riamscdrding, to any
wherein each of the organic EL elenents has a

rect amgulodlr clledpes exttend ngrrel gy tate legsttt iaged of the thin-
direction, and wherein the light-emtting |ayer

over Tt dgiagys 1 s1® 1 Sndt iy et alagfy daRe 410y sidearranged
direction of the arganic EL el enent while being

cent &R QIS VRt Lar i fidiSdidte poi nt between the

ic EL el t dj t.4 h other. 7. 7h
or gani ¢ ED ai TP HAEC SEt SRR Y PRIy SRF e T any

cl ai 1 tfova:i];ai erein) & rz«LhaetLjecﬁr}gg}‘Pe ! Pﬁlécéen iitster, the

. e .
sati st edb, ere isadi ance ween ad

em ttflSn Ld)S éhil@ndt N dihe &1 118 AON%t Nere elongated

vertical direction, an%s is an area occupl ed by at

| easty 191y @hd Redthidk ! idimdd@nsi sioreand 4 ha sty age
25 capacitor.

6. The organic EL display panel according to any
one of claims 1 to 3, wherein each of the organic EL
elements has a rectangular shape extending along the
vertical direction, and

wherein the light-emitting layer overlap region
is arranged along the long side direction of the
organic EL element while being centered almost at
an intermediate point between the organic EL elements
adjacent to each other.

7. The organic EL display panel according to any
one of claims 1 to 3, wherein a relationship S < P X L
is satisfied, where P is a distance between adjacent
emitters, L is a length of the emitter along the
vertical direction, and S is an area occupied by at
least one of the thin-film transistor and the storage
capacitor.

8. The organic EL display panel according to

claim 7, wherein the distance P between the adjacent
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8. The organic EL display panel according to claim?7,
wherein the di stance P between the adjacent 34
emtters corresponds to a width of a rib forned
between the adjacent emitters. 9. The organic EL

di spl ay panel according to any one of clains 1 to 3,
wherein the storage capacitor 5 includes a first

el ectrode which is nmade of polysilicon and forned
integrally with a source of the thin-film transistor,
a gate interconnection which runs fromthe signa

l'i ne ed ta egat @ Afrddpprdy td id MildanNY StorriAfbrmed between
second el ectrode which is electrically connected to 10

t he powerdSwaant ldnie tatrs.he source of the thin-film

transistor, the first electrode faces the gate inter-

connecti orf. t Hhgaimamierifortiesgtliagn daoels ddmwosEoondo any

el ectrode, and charges are stored between the first

el ectoredefad aims datte® it ethegmidcttihen smt asst e aiffeor

15 gate interconnection and the second el ectrode. 10.

The dnFamdesErR dildRtaye ipatd1ode ddvifimg & aglyy oforrelgrsilicon
ns

o i A dogh, WAL e rad, (9. enter e (G

evap%&%géy%tor, a gate interconnection which runs from the
signal line to a gate of the thin-film transistor, and
a second electrode which is electrically connected to
the power supply line at the source of the thin-film
transistor, the first electrode faces the gate inter-
connection, the gate interconnection faces the second
electrode, and charges are stored between the first
electrode and the gate interconnection and between the
gate interconnection and the second electrode.

10. The organic EL display panel according to any

one of claims 1 to 3, wherein the red (R) emitter,
green (G) emitter, and blue (B) emitter are formed by

mask evaporation.



