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Frerrerererrerererrerererrerererrir *000002* ORGANI C
EL DI SPLAY PANEL 5 Technical Field The present
invention relates to an organic EL display panel.

WHWWM lm” As display panels capable of
display 10 and replacing liquid crystal

di spli@sepanel s, organic EL display panels using
organic EL (El ectro-Lum nescent) elenents have
recei ved a great deal pofk at emtitop. Tlhe congani ¢ EL
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orgpfi.c EL elenents emtting light are located at
intersections of ancdRGANIC. Kkt DDEREAY AANEAcCti ve
di spl ay panels which control a direct - current to be
supplied to organic EL elenents by using thin-film
transistors (TFTs). 20 A conventional active organic
EL display panel will bdegésdcagediseidw. In this
organic EL display  panel, unit pixels each includin
an organlg ELPEFéﬁEHtlngﬁétéPPaﬁéééQQﬁ & ity i3
a$€ %f area ere an image is displayed. FIG
y2€a9 w of a unit pixel 200 in this

organlc EL di spl ay Background Art

07 SEP 2006

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—fiim 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 isndisplayed. 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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panel . FIG 10B is an equivalent circuit of the unit

pi xel 200. 0 7 S E P 2006 2 The unit pixel 200 07 SEP
i ncludes an organic EL elenment 1, storage capacitor 2006
2, EL driving TFT 3, and switching TFT 4. A power

supply line 5 and a signal Iine 7 are arranged al ong

the vertical direction in the display 5 area. A scan

line 6 is arranged al ong the hot zontal direction.

The power supply lines 5 signal lines 7, and scan

lines 6 are arranged at predetermned intervals in

t he di spl Bpeapeiat RekelriA§ tLocELGSs BOA canhntiGB El helement
organic EL 10 elenment 1 is connected to the power ' '
suppty FFREASe ¢aRaehROT e, EELARF¥VAGITETT3 3, Agpevewitching
sup voltage is suppljed fromthe power supply line

5 tg%%(%e?m n?%weELs%ﬂg%L%n%lﬂetﬁréﬂghat Ré9Be lddiivieng are
TFT 3 ignal _voltage is.supplied fromthe signa

' ne rihSe R etlond A8 O bR B RE i F PG TF s i GugiLaY

t he §g% chi ng T copt [ t.a IS ppli ed

fromt %’sdgnsg%%ef%P?ﬁg ?ﬁegg%?ég%? ?Egngwﬁﬁghﬁﬁélfﬁftal

4. HG LS. a td | a | gng i_Re ;. 7

A AT RS ganre B o chafP T "tR0eE Sh-stareloAines 7,

20 Ted os@ani Tikds e eeOt 4 A b AGLHASE B-RAL®ermined
transporting layer 13, light-emtting layer 14, and

el ectrriosrvd YANSPorid ngi $8yey 4dbeaThe organic EL

element 1 is arranged between a pixel electrode 12

and a conmfeferelregttodeIds8. The phxelosl echeodagbhic EL

made of an | TO
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 1l which extends over the display area.

The hole transporting layer 13, light-emitting layer
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25 (IndiumTin Oxide) thin filmis formed on a gl ass
substrate 11 which extends over the display area. Theg; SEP 2006
hol e transporting |layer 13, light-emtting layer 0 7 S

E P 2006 3 14, electron transporting layer 15, and
conmmon electrode 16 made of a netal are forned on the

pi xel electrode 12 in this order. Wen a direct

current is supplied to this stridcture, holes are

emtted from 5 the pixel electrode 12, and el ectrons
are emtted from the common el ectrode 16. The hol es

and ki ecétedesonrecanbpoetingt heyeirght; eantt cogmboayer

14 and excite organic nolecules in the light-emtting

| ayeelaatrodecdbp dhadeyof| aghetexi esei formeddpnedshieopixel
indicated by 10 an arrowin FIG 11. Referring to

FI Geloptrede L¥otagehéapacfesr 2WhpAcpudésegh current

el ectrode 2a,and an el ectrode 2b faci the el ectrode
2a. ﬁ'ﬁes%PB@%?%dEOZEhH EBEHEEP&SWBOE%E apEWERLSESH v om

li 5. Th I de .2b, ] 15 the drai
of "t FBE SHETRR SIS hhe S BRaree apBs Brby Egttlel £rom
betmgﬁg &Qﬁmgkeéiégg§oéé ?8? tgﬁeEhgf%%ogﬁdzgiecﬁéfdes

current anpbunt necessary for causi € organic

ele em,tyy ] is_setilnat [ L ;
i sy apomol e O che At ohE-SGY e ciflg) 18VBEIRT, Bobl exaire

occupt@an by hbeeshOEgden €RRAGHLAE-EmiELidhl Y@ T,
3, and switching TFT 4. |If the area occupied by the

st orageocapagly pri2ghtlexdesviAgthETd3reandosWinelida@ed by
TFT 4 in the unit pixe
an 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 1is

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



10

15

20

25

200 is | arge,

as shown in FIG 10A, the ratio of

t he

25 area of the organic EL elenent 1 which emts |ight

becomes |ow. That is, the aperture ratio (the ratio of 07 SEP 2005

the area occupied by the organic EL elenents 1 to the
O 7 S EP 2006 4 area of the display area) decreases.

When the aperture

uni t pixel
| um nance.
the life of the

accoPdfAgPy

ratio is | ow4

200 nust be increased to maintain the
contributing factor to shorten

Thi s

fie Gt

is a
or.

3= =treof's

enent 1 an

the | um nance per

ChiceSeE; di@gpaghe aperture

. .Jpn.. Pat, | n. Publ i i, _
Dotora51ine" B 6P G BE Bl s, poo s

thi nef: FocT0

transi stor an

as%%g%%iﬁaght%g%pk%ﬁ R3REhanidd Whitgh <t hg 5

storage capacitor are

supeiResed bR i nlgh & aldtdHt teMsirerknsthleaqq ra dg ehd Rganic

di splay area

to increase the aperture ratio and

prol eng ctiRehenitl 8. afeGordidsdditgihe tteehniigee odestyd hadianic
reference 1, the area occupied by the
t hi nEfl) ldsP atyr iasiegt.or is surely not a cause of a | ow

i n patent

aperture
a | arger

i nvention has been made to sol ve the

ratio.

However ,

the storage capacitor having

Jurea Bt IApgippr 663@L tthib ldsrttiare Naat i2900-397475
low. The effect for prolonging the life of the organic
EL dilppl &y Fditel 2)s (padehft gediprenz® fhe diisedases an

probleny qu has

as i oy IesiiecEL ¢ isrdwivd®aae lor ganivd 1L thes Sy Tranél

havi ng a | onger

transilistor a

life.

nd 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.

problem,

The present invention has been made to solve the

EL display panel having a longer life.

(p.

(Patent Reference 1)

Jpn.

6,

FIG.

2)

Pat. Appln. KOKAI Publication No.

Disclosure of Invention

and has as its object to provide an organic

2000-397475



(Patent Reference 1) Jpn. Pat. Appln. KOKAI

Publ i cati on No. 2000-397475 25 (p. 6, FIG 2)

Di scl osure of Invention 0 7 S E P 2006 5 According to 07 SEP 2006
the invention in a first aspect, there is provided an

organi ¢ EL di splay panel characterized by conprising:

5 a substrate; pixel el ect rodes %whi ch are arranged in

a matrix formon the substrate; a conmon el ectrode

whi ch faces the pixel electrodes ; 10 signal |ines

whi ch extend along a vertical direction and are

arranged in a gate line direction at a predeterm ned

interval;P&Q&ﬁ&ﬁ%ﬁngé |£Hgs yﬁ@éﬁ%ﬁ%ﬁe qla%ongiﬁgﬁe aspect,

vertical diTectio are arranged in the gate

15 dipection; at a predeter mped jotenval ;pgcarn;lddies;, panel

whi ch extend along the gate line “direction and are

ar r aRead adt etrhe evetlyl eRlnpdiifsadlgi:on at a predetern ned
interval; organic EL el ements which are arranged

bet ween t he suyraxed; el ectrodes and the common
el ectrode and each of which emts |ight when a
current flpwselbetheenrvtes pilxelh ebeet rodergedl the a matrix
common el ectrode; first thin-filmtransistors, each of
whi ciforsn on the substrate;
a common electrode which faces the pixel
electrodes ;
signal lines which extend along a vertical
direction and are arranged in a gate line direction at
a predetermined interval;
power supply lines which extend along the
vertical direction and are arranged in the gate line
direction at a predetermined interval;
scan lines which extend along the gate line
direction and are arranged in the vertical direction
at a predetermined interval;
organic EL elements which are arranged between the
pixel electrodes and the common electrode and each of
which emits 1light when a current flows between the
pixel electrode and the common electrode;
first thin-film transistors, each of which 1is

connected between the power supply line and the pixel

electrode;
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connected between the power supply line and the pixe
25 electrode; 0 7 S E P 2006 6 storage capacitors ,
each of which includes a first el ectrode connected t
a gate of the first thin-filmtransistor; and second
thin-filmtransistors, each of which is 5 connected
bet ween the signal line and the &ate of the first
thin-filmtransistor, wherein , to obtain a full color
i mage by light emssions of the organic EL el enents,
ared (R emtter

(G
en1t}er a@éQE?%%u?ﬁPﬁgﬂtgg?relpgg%%%?{ %QSF%LHE rPhdes
t d h .
ot CTHERE dPASETTENC  WABBE Fhe Em bt Zéggér e
pattgq{led t?%?“ hat .each .pairy of the red (R) enmitter,
mt (e

t he green ter -and blue (B) emtter mhlch

are ad] ac%rétcc;rfli e@ﬁrl‘no%rig'fn dPaRk98gotbe g @n | id¥e which is
direction overlap each other to define a

|i ghtergiieldticdy badipseOVERE AR 1HBAIOMLinkheded €BEOI®tef of the
i ght conponents which exit the organic EL elenents
and pFasstt hawglt itie teninistienorgre m xed, between the
adj acent organic EL elenents arranged along 20 the
gate |ine wherecitri op, tancdoteiei a dullleastlone ivhgehdy light
first thin-film transistor, the second thin-film
transimsitsericamsd tdfe tdteor ayegaspacillor ¢kemenieed ia thed (R)
light-emtting |ayer overlap region.

emitter, a green (G) emitter and a blue (B) emitter are

g7 SEP 2006

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, 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 first thin-film
transistor, the second thin-film transistor and the
storage capacitor 1is placed in the light-emitting
layer overlap region.

According to the invention in a second aspect,
there 1is provided An organic EL display panel

characterized by comprising:
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25 According to the invention in a second aspect,
there is provided An organic EL di splay pane

characterized by conprising: 0 7 S E P 2006 7 a 07 SEP 2008

substrate; pixel electrodes which are arranged in a
matrix formon the substrate; a conmon el ectrode

whi ch faces the pixel 5 el ectrddes ; signal I|ines
whi ch extend along a vertical direction and are
arranged in a gate line direction at a predeterm ned

interval; power supply lines which extend al ong the
10 verti cél %ﬁ%%&ﬁ%%% and are arranged in the gate

fne direatan o8, PLEdst SIReda Ol 8o RCal 2 matrix
a I ne

i nes whi ext end ong a the gate di‘rection

and are arranged dpthergertical direction at a
predétérm ned I nterval; 15 organic EL el enents which

are arranged bekween t8cecPix8t elpctdrwdesaded thehe pixel
conmon el ectrode and each of which emits Iight when a

curr entecilr@wssbet ween the pixel electrode and the
common el ectrode; first thin-filmtransistors, each of
which is SA@rednnecireds bet waeich heexpoeved sapphy |anevertical
and the pixel electrode; storage capacitors , each of
whi chliiredtices aand fiarst steotgatieltonmeztedl ive adgaeetion at
of the first
a predetermined interval;
power supply lines which extend along the
vertical direction and are arranged in the gate line
direction at a predetermined interval;
scan lines which extend along a the gate line
direction and are arranged in the vertical direction
at a predetermined interval;
organic EL elements which are arranged between the
pixel electrodes and the common electrode and each of
which emits light when a current flows between the
pixel electrode and the common electrode;
first thin-film transistors, each of which 1is
connected between the power supply line and the pixel
electrode;
storage capacitors , each of which includes a
first electrode connected to a gate of the first
thin-film transistor; and
second thin-film transistors, each of which 1is

connected between the signal line and the gate of the

first thin-film transistor,
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thin-filmtransistor; and 25 second thin-film
transi stors, each of which is connected between the

signal line and the gate of the first thin-film 07 SEP 2006

transistor, 0 7 S E P 2006 8 wherein each of the
organic EL elenents is placed to overlap at |east one
of the signal l|ine, the power é%pply line, and the
scan line, and wherein at |east one of the first
thin-film 5 transistor, the second thin-film

LL?”ZLZﬁ?&%“%“%@% ae RS adh® %‘i%nts”l? placed
| ect d

aspect, 0¥ aéocf’%@'pﬁ% PBe n Bt gkt ¢ SLETALs pdy pail POver
10 C{;ﬁ%%clg,e% %&%mﬂ%'cga% 18 Rubstypte; pixel

el ec are arranged I n a matrix formon the

substr at e'wk%f&rmorhtel ecddnde yhud chof aceset hei psxel thin-film
15 el ectrodes ; signal |ines which extend along a

vert itgah s iditcaGt | @Reandeasrdartiaigett i aigalsd dtidre and the
direction at a predeterm ned interval; power supply

| i nestwhisefe exdpandi @dongst hepl@edetti @alnahrgptitonre region
and are arranged in the gate line direction at a
pr ed &tecemdeme d Hentae\ealen ts grikdli idsattricgtesext end al ong
the gate |line
According to the invention in a third aspect,
there is provided 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
electrodes ;
signal lines which extend along a vertical
direction and are arranged in a gate line direction at
a predetermined interval;
power supply lines which extend along the
vertical direction and are arranged in the gate line
direction at a predetermined interval;
scan lines which extend along the gate line
direction and are arranged in the vertical direction
at a predetermined interval;

organic EL elements which are arranged between the

pixel electrodes and the common electrode and each of
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direction and are arranged in the vertical direction
at a predetermned interval; 25 organic EL el enents

whi ch are arranged between the pixel electrodes and 07 SEP 2006

the common el ectrode and each of 0 7 S E P 2006 9
which emts |ight when a current flows between the

pi xel el ectrode and the common éfectrode; and storage
capacitors , each of which includes a first electrode
connected to a gate of the first 5 thin-film

transjstaqr, S thin-filmt ISt
o SRS OSSO, LAY L) A o Squgai tleen e

gat e.p(nifxaetlp‘ljell]efétrrl%tdet hirly ft'l'Jeméd'n@rhfb?f ot AR Cidhdg t O

obt ai color image by light 10 em ssions of

the organig Hlagl epBpheitarsed (Rlea@i biferyhacHr é8ftludes a
(G emtter and a blue (B) emtter are patterned

cor r gspadentllartddde t Rerpioctlece! €et r adegagdad of the first
arranged in this order along the gate |ine direction,

wher eihi e lemtirtaerss saroer ,patrtcder ned such that each 15

pair of the red (R) emtter, the green (G emtter and

the bl ue (Bycand t ttdrinnifiidim arsandjaEens t ce@@leh ot hehich is
along the gate line direction overlap each other to

def i FOTREGTHS -t weemgthay &1 doddr 1 NG edndnther wate of the
rect angul ar shape extendi ng al ong the vertical 20

di r edtliteit, WY € ddt LT 5Yht  conponent's which exit

Lhe organ! g e ShoTRILSoo0g, po5S LT RUADR SILILLS, 1sgne
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 the gate line direction, and

wherein at least one of the first thin-film
transistor, the second thin-film transistor and the
storage capacitor 1is placed in the light-emitting

layer overlap region, and



10

15

20

arranged along the gate line direction, and wherein at

| east one of the first thin-film 25 transistor, the 07 SEP 2006

second thin-filmtransistor and the storage capacitor

is placed in the light-emtting [|ayer overlap region,

and 0 7 S E P 2006 9a wherein 8ach of the organic EL

el ements is placed to overlap at |east one of the

signal line, the power supply line, and the scan

line. Brief Description of Drawings 5 FIG_1Ais a

pl an vi ewWSRERiLAg SaFd Qf JAUrFHNLG Rini @ LMSRES of S anPlaced
organic EL displa ane|l accordin to,an adi nent

and EPGOVESjap aﬁwé/egﬁﬁﬁl eme & c*g]ﬁ" Saggﬁiml&fe’t %e power
unit pixel; .FIG 2_is sectional, view show ng the

stru@?‘ﬁp Y 1§76r gﬁldortg‘gni EEL eréient fornmed in the

unit pixel accordn %@J | et Bl Ggd 1s a
sectional view shé)%vé}%'git ﬁée&?ilr uc?%?e 0 t a lstgor age

capaci t or A?%}“%Aifgt§1 WY tyRiwelnsho tid fdlcthfle of

15 FI G5 o 4F are sectional views show ng steps

in man twiiRg e -0f =il mdi spl nel accordin
accg%d;thfrr}%% ?{) t he errbod?%eynt, i n whi cs?il???a@ﬂ4A is a ?
sect itenahn \en®wdighkew NGl R afB fier Mmgauipiadeint circuit
el ectrode on a glass substrate, FIG 4B is a

sect iddnajraw e shewurg ta siteqd ;20 of form ng a hole
transporting | ayer covering the pixel electrode on

the gl ass Klibsta dtse,a Hegtiihalk wiew showing the structure

of an organic EL element formed in the unit pixel
according to the embodiment;

FIG. 3 i1s 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 is 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
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sectional view showing a step of formng an Remtter
(alight-emtting |ayer and an el ectron transporting

| ayer) on the hole transporting layer, FIG 4Dis O 7 07 SEP 2006

S E P 2006 10 a sectional view show ng a step of

formng a Gemtter on the hole transporting |ayer,

FIG 4E is a sectional view show ng a step of form ng

a Bemtter on the hole transpéfting layer, and FIG

4F is a sectional view 5 showing a step of form ng the
pattern of a cormon electrode on the emtters; FIGS.

5A t® Sechienséctiiemalshoiwvéwgshowitey a@f frroweEss of G emitter
form ng the storage capacitor formed in the unit

pi xePnoflh?hboéﬁgém&@SEQr@lngl dpypanelrI& cdifdiing & Gedkional
the enbodinent, in which FIG 5A is a sectional view
shoth@WaSQPﬁhnéfaféFﬁPn@faﬁOémé@Sr@d@ @mitthergloassche hole
subs%rate a sectional view showi ng a step,

of d 5?ﬂ§p?ﬁ£189e FVS&e FBdf5F§1a4E fifpe Slestticsdd, view
FI G t st f

15 n RS RUESER: S0 GFTAG ot R eoPaLERGR San o RETEh
9'aSéleéH?é?éaBﬁ'tﬁEGEm?EEE§sa sectional view show ng

orm ng an eléctrode on the gate insulator,

FI G 5E F$Ga.seqt ikgnal; \é'r%Ws@E@ﬁ"o'?u%lav%h%P s‘?{ovflq{o%n

an interlayer dielectric filmcovering the electr

on 29rbbesgabe EB%HHEEOEheFE@erEe'%a@a%%%%&o&Qrﬂééwin the
showng a step of formng a contfact portion which

reachest thexedubgetnt aBgkhidr EYi BAsPREyt Ba@edh L¥drding to
of the interlayer dielectric film and FIG 5Gis a
sectiloma¢mbodiment, in which FIG. 5A is a sectional view
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. 5E
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 contacﬁ 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 O 7 S EP 2006 11
which the R G and B emtters (light-emtting | ayers
and el ectron transporting Iayers{ shoul d be deposited
in the display area of the orgahic EL display pane
according to the enbodinent; 5 FIG 7 is a plan view
showi ng anot her structure of the unit pi xel of the
or gaft eClELt e sBI a§, pandl B emébrdrag (Léghheemitiodingedsyers
FIG 8 is_a sectional view show ng the structure of

t he ¥Or AR EEPACFFBRSPOF AEATI hayRESUNPROBLRePesRgmRsited
10 in FIG. . FIG 9 is a_plan view show ng stil

anotlhfér hetdiep % 6Fe?h%fuhh% Breenisf EPhgléPéébﬁ papel

| di the embodiment; FIG 10A
sk %%%ﬁ%?iﬁé‘ﬁ%&%n'arﬂﬁﬂaﬁ’zmﬁcfur8 of 15 a unit

P& 108 FLEonYelt 8BLaR 9R0L° o Foy haP e R Br e

FIG 10B 1s an equi vatre circu

pi xel4 @nd &%g% ﬂ}xéf 3f5€ﬁ 'QPgEnYEeﬁ%SB?@hggy B§8el

structure a conventl ona ani c

Bestaddsledf9g €ar£xéngm¥&ihBgeL nvention In an organic
EL di spl ay panel according to t he present enbodi nent,

of red (RFIGM 8t €8, ageeenibfml view showing the structure
of the storage capacitor formed in the unit pixel shown
in FIG. 7;

FIG. 8 is a plan view showing still another
structure of the unit pixel of the organic EL display
panel according to fhe 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

07 SEP 2006
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emtter, and blue (B) emtter, two emtters adjacent

in the gate |i

Accordingly, at least one of the thin-filmtransistor

ne direction overlap each other. 25 07 SEP 2006

and the storage capacitor is arranged in a |ight-

emtting |ayer
light 0 7 S E

overl ap regi on where the col ors of
P 2006 12 conponents which exit the

organi ¢ EL el enments and pass thEough the emitters are
m xed. For this reason, the |light emission area is

not decreased

by at | east one of the thin-film

t ranspsponeand whécht exage tb@pacighoric ElSieiemdrites and pass
light em ssion area can be increased as conpared to

t he phrerghr theapnigérriscalke gviikednce Foan thde reason, the
nalntalned even when the |ight em ssion anount per

uni t LAPBL PRlgedépBadEga Seneett e SFewRseds iyplaF d{ﬁﬁﬁrﬁ one

to ea i xe| .ca ressed an organic EL display,
10 p%ﬁeFR gén Eégﬁler Séﬁéﬁﬁh@nﬁa§h§I§9ﬁ£QQQ|9%9301t°r

can

Sho Phnclr e

Pr ef er a

|, east one, of

t hi
b onkophisR 1 o8 Mol aeny Boe iihTeattn 4

pref85ﬂ€%¥edakgagg§dF%§8 e V%rtl%%%6%$h?gﬁ$§¥h§nce can

tér, green

and Béuﬁa£§¥agﬂbﬁtQQeﬁr@hgth%%tgqg%Eo deverid gal per

direction to f

orma stri pe he organic el enment

prefenabl yrbasia deeektangul.ar sshape tenleorgﬁﬁﬁe@d dupg e amount
vertical direction. 20 The light-emtting |ayer

overtapeaehi phxed paefeeablyppaesaerged aal @i IBINHisplay
side direction of each organic
panel 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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EL el enment while being centered al nost at the

i nternmedi ate point between organic EL el enents

adj acent to each other. 25 Let P be the distance

bet ween adj acent emtters, L be the length of the
emtter along the vertical direction, and S be the
area occupied by at least one 0 7 S E P 2006 13 of
the thin-filmtransi stor and t h&3storage capacitor.
Then, S < P X L is preferably satisfied. The distance
P between the adjacent emtters preferably
correfpohdsthonthélmi drhnefsaori hntiorhedstbrhgteweepacitor.
the adjacent emtters. The storage capacitor

pref BR@Bt ySi AicPudes- al § ipstferdlebyrogeishied. i s made

of polysilicon and formed integrally wth the source

of the thPRef ALALEREASPsPBENCea Faee adiesrodneedttiters

which runs fromthe signal line 10 to the gate of the
thi rOFPF AT EP LS P T E7 SPERAS at 8ot BRAMLEF BebFode TRl GloTnec

I icall t ed th ly Ii t
Che SBLi 8" oF FENBCTRT T F1 P EFBRSrStor  PY ef er abl y.

the first f t te dntec- on ..
2 L RSB PR OB iy SO e

el ect 1 0dero@8d, chay 9es ﬁ£§e569rﬁglpgﬁf@88 t%@?&é@%%Fﬁ%

el ectrode and the gate interconnection an
gateimﬂé@f&DDﬁeﬁlt@nt@@ds5@§c§e89nGh%:@ﬁ&ﬁ?%?i TQ?P%%qstor,
er

07 SEP 2006

(R emtter, green (G emtter, and ue em

are @r@éEéabmwef@mmm@cbyoﬂﬁﬁki@MaEthtEQBE t8@ Th@nal line
e

enbodi nent of the present invention wl|l
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 dispiay 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 is displayed.
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descri bed below with reference to the acconpanying

drawi ngs. The organic EL display panel according to

this enbodinent will be described. In this organic EL07 SEP 2006

25 display panel, a plurality of unit pixels 100

including organic EL elenents 1 are arranged in a

matrix formin a display area where an imge is

di splayed. 0 7 S E P 2006 14 FL& 1A is a plan view

of the unit pixel 100. FIG 1B is an equi val ent

circuit of the unit pixel 100. The unit pixel 100

i ncl udes tR&.ol@anisc aElpledredtw i ahetwriageixel 100.

capacitor 2, an EL driving TFT 3, arib 31, and 5 a

swi t EREnglBFTs4anAegoviee lsapploi douie S farihen wiignalixel 100.
line 7 are arranged_al ong the vertical direction in

the Thespnay Biggl AOScamcliugess tihe smoaiged Bl eignent 1, a
hori zontal direction. The power supply lines 5, signa

| i neSt9ragRdcaranifFrred 628r Eladrdnge@ HFT 3, a rib 31, and
redetermned 10_intervals in the display area. The |
PibsaSEWS%SEFBPHEEQ zt aBpPeUELe PHPRIY iits valdighe signal

| h [ f.th [ L . .
ol enthte 1 Srhetsrandre’ e %%8%&6613802?%&@13&5&6&?90% gn the
hi : . . Che acli -
cont S e PLag Thedi r Sof ot FARE to 116 e CA e the
the prgapbacEL gherentsnby @%@nﬁphgknbd@ﬂﬂﬂ lines 5, signal

transistors. In the organic EL display pane _
accoltheg Tp &hisseghodinest 6 the Sraad@R LAPPrRletrmined

EL driving TFT 3, and switching TFT 4 are arranged in

a |ighteevalsi hg thyediepdalapreagi oMhENaitaPEt W formed
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. 1In the organic EL display panel
according to this embodiment, the storage capacitor 2,
EL driving TET 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 imége
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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20 region) 9. In the light-emtting |ayer overlap
region 9, color mxture occurs when light is emtted
fromthe organic EL elenent 1 because the R G and B07 SEP 2006
emtters are assuned to overlap, as will be described
later. In the light-emtting | ayer overlap region 9,
no i mage 25 can be displayed in the display area of
the organic EL display panel. Ohe unit pixels 100
each having the above-described structure are
arranged in a matrix formO 7 S E P 2006 15 in the

di splraytize edi syhbre anca negerésadi sphageds dReperyedg
to FIGS. 1A and 1B, the organic EL elenent 1 is
connect edRe¢berhenpoter FEGPpl YAl &nd 5B, t hheuglgehéc EL
p-channel EL driving TFT 3. The gate of 5 the EL.

dri VIRPEIET B i3 eommeeted €9 the BPYAEl SHPRéy7line 5

h h it chi TFT 4. Th t f th i tchi _
musllp st {hLag TIT &, Toe gatenl the siichi,
I lied f , Si [ 1] 7 by. the, .
Lol 28 SRl S0, LU0 00, 9 DRl LIRS ToOKENS: o 1ine 7
i lied f h . .
AL CONLLELXpLAFORSURP) | 50 9T B SR ccins

vol tage 415 Sé’&%éf@ecﬁ ocdhergat e, 0f 1 10g BL dgiq}éi 095AET

3. Wen the signhal voltage exceeds a thresh value,

the w1 wde/i \gpdFiled £Soh UEREds 0gn SO 1 hat vhsly_dicﬁgct
15 current is supplied fromthe power supply line 5 to

t he origadtiinELTET eqreng dn t bif pu@bnt heL EbddihveBE8oTHAn3e with

Accordingly, light is emtted. When the switching TFT

4 i sthof fgomr sl gral tage t sgep 1 sesuppbmedheosthe gahe 6f,
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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the EL driving TFT 3. The EL driving TFT 3 is turned
20 off so that no direct current is supplied fromthe
power supply line 5 to the organic EL el enment 1
through the EL driving TFT 3. Hence, no light is
emtted. The signal voltage fromthe signal line 7
changes depending on a change in video data. For this
reason, the state 25 of light ehPtted fromthe organic
EL el ement 1 changes in accordance with the video
data so that an imge corresponding to the video data
i s disppagydareathe 0 7 SEP 2006 16 display area.

FIG 2 is a sectional view taken along a line A-A in
the organFéGELZefenmenpectinowd iviem GakeA albeg a line
organic EL element 1 includes a hole transporting

| ayet5th8, OFF@%%Ceﬁ¥t?#ﬁ@eP§yérS@@Wnaha EE@etﬁén The.
transporting ani ¢ EL_el enent

arran %ﬂnbgt§keﬁ¥eﬁeﬁFx%I18F288F5d8 ?lﬁn8r3n§89ﬁ%ﬁng 1
e'?C Odflégt gﬁft ﬁxeia geCEQOde étﬁgag%f mﬁgéﬁsport

t hin 1In1 forne ass’ st

07 SEP 2006

A-A'

ayer

ing

ext englse pVes | th@hg'ég&gﬁléoEﬂrgﬁemEH% EOEE arfinged between

transporting | ayer t-emtting

el eci dpﬂxélaé@@@ffb@@ i@ysﬁdlé c%fﬂﬁoﬁomatrgld%Ctl%OdeTh
16 made of a netal are forned on the pixel - electrode

e

12 ipik8l SeDEderoddNen Badir 8¢t apuUrreNtnis YRRl 18d fl@med

this structure, holes are emtted from 15 the pixe

el echm oslegl2ss aswb et egt € 0D aheclnmekteddbr okert ke disp
common el ectrode 16. The hol es and el ectrodes

lay

recombéde i Bhe¢ heoleghtaespotringgl dweerldlandiekti-emitting

layer 14, electron transporting layer 15, and common

electrode 16 made of a metal are formed on the pixe
electrode 12 in this order. When a direct current
is supplied to this structure, holes are emitted fr
the pixel electrode 12, and electrons are emitted f
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.

1

om

rom

Accordingly, light exits in the direction indicated by

an arrow in FIG. 2.
FIG. 3 is a sectional view taken along a line

in FIG. 1A. Referring to FIGS. 1A, 1B, and 3, the

B-B'

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



organic nolecules in the light-emtting | ayer 14.
Accordingly, light exits in the direction indicated by
20 an arrow in FIG 2. FIG 3 is a sectional view
taken along a line B-B in FIG |A Referring to

FIGS. 1A, 1B, and 3, the storage capacitor 2 includes
an el ectrode 2a, electrode 2b, and el ectrode 2c. The
el ectrode 2a is formed 25 on th&7glass substrate 11. A
source 3a of the EL driving TFT 3 is forned next to
the el ectrode 2a. The electrode 2a is nmade of

pol ygithcBn(ahdsgbpeds) ZoSsEtB 2@@m ntEypet boRysilicon.
(phosphorus) ions to formn-type polysilicon. The

el ectrodeleat andesdar srd3acareef Genedei foegedl integkally.
gate insulator 34 nade of SiQ2 is fornmed to cover the

el ect ro¥fee 2hnandasetr 8¢ BadeThé 8lect Ledéozhels thoowaer the

5 oqﬁihe gq%e i nsul ator 34 to face the el ectrode 2a.
An iTteTTESeR 6f ePREt FPETERI AP35 ARGecdecSrode @b is formed

f d _t th | ectrode 2h. The electrode 2c is
5 for gl ShR GRES| HPSTIEGSF BfobectRrE EhPnPascEgoraues.

nex oS PRV R i PEaBRSEE $hER.bacifaccscosina 1e formed
poweso SAPRLY thingy c@fgdglfgtri%g%lglggggggésgctgst%%rmed

source 3a of the EL driving TFT at "a con

portdroncie Ret&r1ipdr 49eFL&G 18 rtihg 8keehbrede<2R) e

al so serves as a gate interconnection which runs from
t he signatodié n2o7 tDhd Spbhergatippl, thaeEb dii ¥bRaGeE hext

3 through the source and drain of the switching TFT

10 4. Tiwe ®ie dzledngod®T28. hashe electrode 2c and power supply
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

15 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

20 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

25 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,

07 SEP onpg



10

15

20

25

a multi-gate structure. Wien charge is stored between
the el ectrode 2a and the el ectrode 2b and between the

el ectrode 2b and the electrode 2c, a current anount 20 07 SEP 2006

necessary for causing the organic EL elenent 1 to emt
light is set. The organic EL display panel according
to this enbodinent perforns full-color display.

Hence, the wunit pixels are arradged in the display
area such that 25 light is emtted in three primry
colors, i.e., red (R, green, (G, and blue (B). As a
coIormn@hscheuEganactBLeeiemetslﬁdEﬁelﬁeﬁﬁlﬂgXQb R, G, and
schene is enployed, 0 7 S E P 2006 18 in which

or gai er €l ietiepentdsntoyr éspoadi iy tbeRunGt andelB.are
i ndependently formed in the unit pixels. The process
of manuf a€h@rPrgceRe efgamncfBctudispl 4pepanglnic EL
accordln?%to this enmbodiment will be 5 described

bel oW % Yr%?%?%n%ECPBdFF@StO4EhF§ gpbogment will be
FIGS, 4A
ggﬂ&%%%%%%#%@ $%g?%aVé tﬁSFe?ﬁQCEnF? 5F§8I34@050e§gh
" .
et AR B R PEP St e RhSHBr 1 BoREaE - aipeler 4F
10 '{bﬁ o1 spl Eﬁcgﬁeghg gr9gpLc B di SE oY% OB each
pane & of gahi ¢ SPentE 1 cor responding-t

G ash Big amefgﬁfrﬁgtepetyﬁow?ﬁ @%aognh a%rragéels

100 shomn in FIGS. 4A to 4F. First, as shown In
4A, adjddént hte daem bshedSalonhgednenhardkassal direction

substrate 11 by evaporation or
in the display area of the organic EL dlsplay 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 is
deposited on the entire surface of the glass substrate
11 by evapofation 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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sputtering. The fornmed ITOthin filmis separated into
unit pixels by etching to form pi xel electrodes 12. As
shown in FIG 4B, a hole transporting layer 13 is
deposited on the entire surface of the glass substrate
20 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 G 3 is forned in a
light-emitting |ayer overlap region 9 showmn in FIG 1
by the process to be described.later with reference to
25 AGSriéved of 5@ Beet yppsrshodm) | ntEEG8etaC maskELl7
(each square pattern shown on the right side

i ndileaiy 880 asel pé-AR8REd FpSNENE® POBELons 1P wiedwsd the
fromthe upper side), the netal mask 17 having

st r i pele hapRUSBRERI AY beveroﬂaé psdgepfofhehelass éubstrate
transporting | ayer 13 side of the glass substrate

Vacutm ev4p H“é‘f‘l%}ﬁanr%%EDt éd GKe ét§€qld8ﬁtlrealsleﬁ”§ntlally

lid h | k 17 h |
R

paL gL 12 L1 e Eé%‘lqgﬁ‘ émg kzayeécaéfeagg 2Ok cor

transport ayer in F

afe;ﬁé’iﬁ@ﬁnéoEﬁ&elwﬁtpéfﬁ?l:t%ﬁf 8@%8 $2 2Wdt 121608 ron

10 hol e transporting | ayer ose t her ebet ween.
Mor etﬁepr@é?;bcﬁi"@ﬂhcbYla?érSDQWBhanth\ r4€. thedreral dreskhd B
17 is aligned such that stripe-shaped opening f or med
i n tdee B AhedBsk fdcéstBet pakengelBetpbyels 12l egithodee
12 arranged on the left side in FIG 4C.

hole transporting layer 13 interposed therebetween.

07 SEP 2005

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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stripe-s

15 An emitter (the light-emtting |layer 14 and
el ectron transporting layer 15) of Ris forne
hole transporting |layer 13 along the stripe-s
opening forned in the netal nmask 17 such that
emtter faces the pixel electrode 12 arranged

d on the
haped

t he

on the

07 SEP 2008

| eft side. 20 Next, as shown in FIG 4D, the netal
mask 17 is slid in the horizong&l direction at the

predeterm ned pitch P such that the stripe-sh
opening formed in the netal mask 17 is set a

aped
ong, of

t he shrépepskebedebpenindesotResihdwn tihe FeGaldBastkhel7 such

pi xel electrode 12 25 arranged at the center.

An

eni t tept (Ehe Ph@ﬁph@ﬁ1PPPﬁQeSIayerpixeén@leb@ﬂmda112

transporting |layer 15) of Gis forned on the

hol e

trandpbPEPR PSyéPelgeaFeﬁg the 0 7 S E P 2006 20

stripe- shgﬁ EJEgenlng Eorne in_the netal mask 17 such

that the Gﬁp

gYNt h8 pilfel ‘& edtrodeted mask 17

Phe hOCE,PLabRC 808, 6 che ﬁﬁgﬁkg%%ai“ﬁlmgtﬁm e
di reﬁfé@ﬁtehgm gi@éﬁt ?r@ugﬁdt% g%@ggggay he

f or ne

set @&@ﬁﬂngoforﬁgﬁ iﬂrgﬁephéﬁglebﬁgkrQqeﬁsl%gtt%}ﬁng, of

pi xel electrode 12 arranged on e right si

eni tties fhheel kel 10188t Lbiibg héye&hé4p§&@16%9%E&Q%de 12

transporting layer 15) of Bis forned on the

hol e

transpoatged bayeheldighongideéhe shriepetsbapgdnepenight -
formed in the netal mask 17 such that the phosphor
oppo¥ebtt hegplxeerel €écénddeléd@tron transporting layer 15)

of B is formed on the hole transporting layer 13 élong

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
are mounted. An organic EL display panel

completed.

(not shown)

is thus

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




arranged on the right side. 15 Subsequently, as shown

in FIG 4F, the pattern of the conmmon electrode 16 is
formed on each electron transporting |ayer 15 by 07 SEP 2006
evaporation using a evapora- tion mask 18 such that

the conmon el ectrode 16 faces each pixel electrode

12. 20 After that, a sealing plate (not shown) is

bonded fromthe upper side of 4hese structures forned

on the glass substrate 11. Driving circuits (not

shown) are nmounted. An organic EL display panel is

t hus® REPPEesedf DSripg obleessbpripenicagacheost 8r agewn
capacitor 2 wi|l be described below with reference to
FIGSN 5 G0 G " FRE2 b2 hatfibh pReceksrshshavnnip BEGS. 4A
5A to 5Gindicates 0 7 S E P 2006 21 a process of

for %%e storage capacitor 2 shown in FIG 3 in

Ilel with the_ st h ' GS, 4 d4B. .. ..
Riret, as Lhoan T PRiRen e FﬁbphgkYiéﬁtP ﬁ??%ﬂhg‘e§lttl“g
I ' t S

e?g?trar}gééﬁr%\g@fis Io?é]n%%orggg p(gl?t g*%\f%gggp%@éﬁ%%%nﬂ '

As shownda: Fbée 5%%i§Pﬁbﬁﬁ@@tﬁ?dﬁagée%ﬁigggggpofyﬁglEcon.

(phosphorous) ions to forman n-type el ect

el ectroden@aseynbendpped 981 htBe(BOEERYoHANS At 95 48ped
forma p-type electrode). As shown in FIG 5C, a gate

I nswiatrorp 3dpesieh of o1fk 021 d1ss f 06 nedrhoagoMet ybBEelectrode
el ectrode 2a. As shown '
(the electrode 2a may be doped 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 SiO» 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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in FIG 5D, an electrode 2b is fornmed on the gate

i nsul ator 34 by patterning Mo (nol ybdenum)/Al 15

(al um num /M (nol ybdenum) such that the el ectrode 2b
faces the el ectrode 2a. As shown in FIG 5E, an
interlayer dielectric film 35 nmade of Si02 is forned
on the gate insulator 34 to
As shown in FIG 5F, a contact 2% portion 8 which
reaches the source 3a of the EL driving TFT 3 through
the gate insulator 34 and interlayer dielectric film
35 i qloykh%wumze%mg%gnioamciosmee spukbe 3atpslayer
for ntggially with the electrode 2a. The

el e %%ﬁﬁ?t
storaqf capaci

2c &f

e elaftabiafl

cover the el ectrode 2b.

are &%%M% Yh%gEF€%2$a?%r h%l%?%ggggggg} ﬁP SgeThe

eIectrode gg a dlgoge
connected to the sour

the tof%ltlafgmmii@ns&e? Th&ebhé &

region viewed from

the |ight

RLEMDPLE pRofhR BeBIBRoHELER ghom
PLEBXI P00 LB it ing

exit si

enm tiafer (14 GdWd esidét Agn tﬁé{ﬁélgéﬂtﬁﬁ 95959@5 shown

transporting |ayer

15 shown i

n and 4C to 4F)

of Rn GIGhd B sdudd be 4Hepoesikedchyagdaposabii0a be

the display area of the

10 organic EL display panel.

As slepesited|IGs. e eadion waenthdedirephbynaskaldfi $he

sequentially slid i

n the

organic EL display panel.

07 SEP 200

@ntil BT et? r odEN@be R PAPL 267 2RAePQBer supply
owmn in FIG. 5G an el ectrode
%rc%n%%ﬂt%%mEP EDEpF?UFFﬁe39 of

As shown 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

broken line).

occurs, the R, G,

region 23

(2 region surrounded by a

If misalignment of the metal mask 17

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.

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

6.
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hori zontal direction at the pitch P, the Remtter is

deposited in a region 21 (a region surrounded by an g5 SEP 2006

alternate long and two short dashes line), the 15 G
emtter is deposited in a region 22 (a region
surrounded by a solid line), and the B emtter is
deposited in a region 23 (a region surrounded by a
broken line). If misalignment of3the metal mask 17
occurs, the R, G and B emitters overlap each other 20

.in the light- en1tt|ng | ayer overlap regions 9 (shaded
K

regi 8AS) RXMoF ¥, speei PreaFPypechévRLeni t fée awdt@cal length

en1tter overla? each other in the left one of the two

Iigh? LeRPEPi NG Faperebveér| BB -redhnogigname i vidty of
tter nd B.emtter oxerlap each other in

the Eg f@ﬂ TEGhES Eﬂstwsn ay&r FPeFF&\%’Peﬁgu &ﬁh@ The
Th t R

oo RERLAGRT ReodLh' 82 Bt SHTL brBEt®l Bs Eeso'ga%tt@& Gepks 1 is
E P g006 g§ @ﬁg 5$1tgﬁ agge§§a§eﬁﬂp%%é !ﬁgﬁt eﬁittlng

verti cal en t eac uni t

hor'ZQQE?'O%@giTﬁo£eébSnlQghEoegb%ﬁngcB§$ I &%r&%goccurs

region 9 is maxi mum | engt m sal i gnment

the Rt algRBskhidhi &xibsAth¥Bagnt heeemibhereaeil@pP 1ayer
inthe light-emtting | ayer overlap region 9,

so- calreetapotegiohxpur eTocatbsd thel cghbrwhiighved,t he
through the light-emtting | ayer overlap region 9. To
avoi dighe-enittingxiayer vherlbpghtgennt Oi dg lchgeregion
overlap region 9 is the region 10 where no inmage can

be diBprayed {mag@ecanspbeagispéayed in the display area.

In the organic EL display panel according to this
embodiment, as shown in FIG. 1, the storage capacitor
2, EL driving TET 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 sﬁate, no light
exits from the light-emitting layer overlap region 9

while light exits from the organic EL element 1.
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In the organic
enbodi nent, as

EL di spl ay panel according to this
shown in FIG 1, the storage capacitor

2, EL driving TFT 3, and switching TFT 4 are arranged 07 SEP 2006
inthe light-emtting | ayer overlap region 9 in each

15 unit pixel 1
TFT 3 and swit
side direction
region 9. Let

00 of the display area. The EL driving

ching TFT 4 are arranged al ong the | ong
of the light-enffting |ayer overlap

S be the area occupied by the storage

capacitor 2, EL driving TFT 3, and switching TFT 4. .
20 Ref er r PA§OEELIRPGE 06 thillve embesl igfentthe N gachemnit meixel

| ayer overlap r
st or3fettgpacst

fegi on Bt &ri%
S“pplheghéo}ﬁgﬁ

exits from

whi | Lght : exj
S EortEohkRey
uni tophxgic oL
storage capacit
TFT dmbgeianran
overl ap region
whi cthexiis the
reason, the lig
madeathaungerpéha
i ght em ssion
as in the p

egion 9 is given by L X Px. Wen the '
BLC2ELER1gPLangatet 3 thendtemageniqrpacitor

S50ph She LN et bng Laver overlap

T MR S S YT -
h [ I t |

|8 LEOTELherotagake Bl S, o O

themgngani c Ebrdisplsay-cRaRel , e 1190t
or m2, EL driyfng TET §3 and s&#fgﬁf%g
gedini Bathepl kght @A bkl kA deA)Yrger than

9 where 5 color mxture occurs in |ight
nbther ergani EvEh @hemerhel 1ikoit ission
ht em ssion area in each pixel can be
unithateéanishdeprieaseadrt theveamshadnuntiieance

rior art can be obtained. For this reason,

the amount of power to be supplied to each pixel can be

suppressed.
element can

In thi

As a result, the life of the organic EL

be longer than in the prior art.

s 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
art.

In the
a full-colo
emitter mus
gate line w
predetermin
line. To d
emitting la

G emitter,

element is almost the same as in the prior

organic EL display panel, to implement
r display, the R emitter, G emitter, and B
t be deposited along the direction of the
hile moving a predetermined mask by a
ed amount along the direction of the gate
o this, it is essential to design the light-
yer overlap regions where the R emitter and

and the G emitter and B emitter, which are



anount per unit area is decreased, the sane |um nance

10 as in the prior art can be obtained. For this

reason, the anount of power to be supplied to each 07 SEP 2006
pi xel can be suppressed. As a result, the life of the
organic EL elenent can be |longer than in the prior

art. In this enbodinent, since the |light em ssion area

15 is larger than in the prior abt, the lunm nance of a

di spl ayed i mage can be nade higher than that in the

prior art when the density of current supplied to each

or gaafigagentl edeny tbeabnwsttiibe sdmthas gate e ner,i arverlap
art. 20 In the organic EL display panel, to inplenent

a fueRckopbhedi 8pl aymaskeaRigninensr ma@gdmi Ettertheartd @ of
emtter nust be deposited along the direction of the

gat e9fF RN nhi FB AoFNHE &cpr édehérmmidd imgs R aypra overlap

predet erm ned ampunt al ong the direction of the gate
25 | FR8X %o 88 tRPSL Feni BeesTéftrsl Prsayss: &ﬁ]{%e mixture

| ht - tti I wh t
er 1 PEPEERG | B4 LR IEEnatt HECE gt e raf?ﬁ&telre ratio.

em tter, ?’ﬂ C&ngr %H@oé ﬁeﬁtpnéggp 32% t%% S eta}hog]gsuch

the direction © er as
a magk @hégg%%g@aegbac%owé t'EEEd‘}lvz. 35'1% 3N dhd

thus set light-emtting | ayer oOverlap

||ghéwﬂ@@hbﬁgeﬂFTtQdaE@C§§§§n%@60&nnhﬁkuU@d@ﬂuéﬁﬂﬁ%1ng
This inpedes an increase in aperture ratio.” In th

embotlapent oveebappeettiiba fhefenhs Jught asint ke mrtagaei.
capacitor 2, EL driving TFT 3, and
Hence, the aperture ratio 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 thereof 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.. In
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. In a storage
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switching TFT 4 are arranged in the light-emtting
| ayer overlap region where no |ight can be emtted. 10
Hence, the aperture ratio can be increased on the 07 SEP 2006
whole in the organic EL display panel. In this
enbodi nent, the R G and B enmitters are formed by
evaporation. However, the present invention is not
limted to this. The R G and Bfenitters may 15 be
fornmed by inkjet printing or offset printing. ‘A unit
pi xel 100a in the organic EL display panel according
to t RPBR2EABSdI rBnhafdychdfe Sire ustituret whewrs HowFIGS. 7
FIG _7. hesgane reference nunerals as in FIG_ 1A

a

descPTBell’ 9@98e|’r8tétloﬁédsgﬁéyc&‘?stﬁete@erﬁheﬂ?lecu;de 2b
I tn FIG .7, a description thereof wll be

gnspsgéét#%eegaﬁF5gpgﬂgCcir ﬁFi% LEgrERsen t fdumrount of
[ [ in FIG 1B. FlLG is, a

D enrPhatpe sEokd SATEAES JBahE ctfaciiln bl A syaiter

the §BQﬁagﬁa€aﬁﬁCE§grs%oggggn%a @%f%&?“&‘ﬂ§%5ﬂ§$¥k4'1

25 FIG 3 describ above, “charge s stored bo

bet weghucthgeekgslhode %anng.t hergl 8¢l ?Jé;?a{]:ﬂitaor 28

between the electrode 2b and the el ectrode 2c

st orageiflg7tReEsPriB@b re2@heamacint ¢TcdA MYH 4 N&n be
structure shown in FIGS. 7 and 8, charge is stored

onl ytbenedennt hecekdehredei2h taerd sthe elretidhdeLeas

For this reason, the anount of charge stored in the

st ordgectapadi abeveAekseprakher 5nt ldve tstatp ighdwre in
storage capacitor 2 having the structure shown in

FI G F3G. The desradbedapheveor oPAy 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 is 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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havi ng the structure shown in FIGS. 7 and 8 can be
formed in accordance with the sanme procedures as

descri bed above except that in the step shown in 10 07 SEP 2005
FI G 5A descri bed above, only the portion serving as

the source 3a of the EL driving TFT 3 is forned by
patterning polysilicon. FIG 9 is a plan view show ng
the structure of still another2dnit pixel 100b of the
organi ¢ EL display 15 panel according to this

enbodi ment. The sane reference nunerals as in the

uni t 1pF%ersed0 descri bed above with reference to FIG

1 denote the sane constituent elenents in FIG 9, and

a det ai | edRd&8€r PPOVEN SHREPASH thiY [ongendid tRleglergent 1b
The uni t gixel 100b is_different fromthe above-
descPYBEUBRI £PFi R&PP201LRShdvi nfOHRVEFgakine mresent

I L b.i I th ic.EL 1. As
shownrrnEiell 85 FRE b rpARed BB chitent TE BRI P
overé?@ﬁ Bpelﬁlgﬂﬁp kég857tow%%%rﬁg? %Egﬁgb%tE?ﬁgsof the
el enent F partiralty overlaps thé signal T1ne 7, the

area e ani c I t R.Recxin . -
s9§nkhe19rgani cpEL 8l guBpRh Canhesi %&%ggﬁ%n7%§¥$ 6.

Hence, "the |ight em ssion area“can furth

P 2006 27ni Reeeasgdnicl BRI BE spheve Rl cdheing to this
organic EL elenent |b overlaps the signal line 7.

Howegebodihenpy eskst poivayeBup@lyi Sinet 5l iiE eddryed along

this. The organic EL 5 elenent |b only needs to

overthe werteasl dmeeotibhein the display area. The power
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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signal line 7, power supply line 5 and scan line 6..

In the organic EL display panel according to this 07
enbodi ment, the power supply line 5 is arranged al ong SEP 2006
the vertical direction in the display area. The power

10 supply line 5 may be arranﬁgd al ong the horizontal
direction by commonly using the scan line 6 as the

power supply line 5. When the organic EL display pane
according to this enbodinent is nmounted in the inage

di splay section 15 of a cellular phone, a cellular
phone which has a | ong IiéeLmEikeMénplenenting hi ghl y
preci se i mage display by “using organic EL el enents

can be obtained. Industrial Applicability According to
the present invention, an organic EL 20 display pane

aving a longer..lif.e n o r,OV] . VA D

LR et Gy BRI et 20 B Cong sing:
characterized by conprising: a substrate; 5 pixe
electrédégéﬁ%i@%eare arranged in a matrix form on the
substrate; .a common el ectr.ode which faces, t.he pixel .
eIectréﬂé?l;éiﬁ%ﬁﬂﬂdqsiﬁé§q%hﬁgﬁ @%F@ﬁ@egl&ﬁgaamé%rlx form
vertical direction and are arranged in a gate |ine
@y &S GYRRETREFY predeternined interval; power supply

i nes which extend %jon the vertical directhnlan%r q .
are ar Pafg8HIh eﬂﬁé: J: Mhﬁ'g\ﬁdl PEES fhiaPigel electrodes

signal lines which extend along a vertical direction
and are arranged in a gate line direction at a
predetermined interval;

power supply lines which extend along the vertical
direction and are arranged in the gate line direction at a
predetermined interval;

scan lines which extend along the gate line
direction and are arranged in the vertical direction at a
predetermined interval;

organic EL elements which are arranged between the
pixel electrodes and the common electrode and each of which
emits light when a current flows between the pixel
electrode and the common electrode;

first thin-film transistors, each of which is
connected between the power supply line and the pixel

electrode;
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predeterm ned interval; scan |lines which extend al ong

the gate line 15 direction and are arranged in the

vertical direction at a predetermned interval; 07 SEP 2006

organi c EL el ements which are arranged between the

pi xel el ectrodes and the conmpgy el ectrode and each of

which emts light when a current flows between the

pi xel 20 el ectrode and the conmon el ectrode; first

thin-filmtransistors, each of which is connected

bet ween the power supply line and the pixe

el ectrqde; 7 P 6 st.er apagi S 2€3Gh ot

of mhigﬁgFﬁ%FuggggglF%ggf eé??c%&o ggggn%g%%gggtoaa °
te.of the fir hin-fil tr st o - sand rsecqnd

%ﬁFﬁFFPF%1?P§R§?§F§r§E gaggkgfcﬁﬂ?g% iS5 cgnnectedm
etween.the signal line and the gate of the first

tﬁﬁﬁ§ﬁ%F§&fr§ﬁgistor, wherein, to obtain a full color

i mage hy |liaght, .em._ssio f.. r [ nt.s,

a red féfoggiﬁpég,fgihgE%gﬁsﬁé§%§%fgggf%a§g ghggﬁéH%B)

emtter ar atterned 10 cor,respandent | ifh t -

GPREE & cgleg:a@?naﬁg]eal‘srlgﬁl&eld?Lilﬁle { r]irc]is t)cglF \émgra Al Icg)(r?g g Tirst
te_%Lge girecti n, wherein the emtters are

gh erted SEERSHYaC@ach pair of the red (R) enmitter,

the green (G enitter and the..blu B). R whi. ¢ch

are adﬁi@é%ﬁnvOt8a8 Lot he gﬁ&&gcpﬁgg %g%gét %{ﬁ&g%%

di rect.i on overI%P each.otQﬁf t.o define a

emissions of the organic elements, a r

ed (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, 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 first thin-film
transistor, the second thin-film transistor and the storage
capacitor is placed in the light-emitting layer overlap

region.
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light-emtting |ayer overlap region, where colors of

light conponents which exit the organic EL el enents

and pass through the enitters are mxed, between the07 SEP 2006
adj acent organic EL elenments arranged al ong the gate

line direction, 20 and mhere%£ at | east one of the

first thin-film transistor, e second thin-film

transi stor and the storage capacitor is placed in the
light-emtting |layer overlap region. 0 7 S E P 2006

30 2. An organic EL display panel characterized by

conprising. a_substrate:, .pi Lectr I.Gh are
arranggd %H 3rﬁﬁpﬁfxgiopﬁ%bgggng€§%lsggg??ﬁ?g?qggd by
common el ectrode which faces the pixel electrodes ;

SPORASHFés whi ch extend along a vertical direction
and are arhan%e% in agate line direction at a
pr edet & HREGTPAEérval . 10 power supply |ines which

oxt o1 310t Lot L LoD AL RUR 3 (AU sorn
interval ; scan |ines which extend along the gate |ine
&ir & i&Hb§%6a§Fé arranged in the vertical direction
o 2, dogRiedsl eupned untstual cooraanhe B SOTS roceo
the Cogq%%aﬁlﬁ%%%%d%h%% %i%gn%fawgh%ha vertical direction
and are arranged in a gate line direction at a
predetermined interval;

power supply lines which extend along the vertical
direction and are arranged in the gate line direction at a
predetermined interval;

scan lines which extend along the gate line
direction and are arranged in the vertical direction at a
predetermined interval;

organic EL elements which are arranged between the
pixel electrodes and the common electrode and each of which
emits light when a current flows between the pixel
electrode and the common electrode;

first thin-film transistors, each of which is

connected between the power supply line and the pixel

electrode;
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emts |light when a current flows between the pixe

el ectrode and the common el ectrode; 20 first thin-fil
transi stors, each of which is connected between the
power supply line and the pixel electrode; 0 7 SEP
2006 31 storage capacitors, gach of which includes a
first electrode connected to a gate of the first
thin-film transistor; and second thin-film

transi stors, each of which is 5 connected between the
signal Iine and the gate of the first thin-film

transi gtar., Ver g %1%%%@ aEﬂeo%r%ﬁEcﬁ Ehcﬁh@%@ntsfh§st

placed to [édst one of the signal |ine
t I | he s :

£  AdnlGin
vvhere inoat Scl%glglsﬁétgr?e%f t%t;el ‘r%st q:t ?%t B
%ransas%or %_ second thin- f|In1tranS|stor and the
61 8gE cépac or is placed in a non-aperture region

betmeen t he C i.xel r.od 3. rganic
EL d|35F§y pa%gﬁ%cﬁérgggésnfg %%E %%ggnﬁfﬁgpgé% gs

substr i,xel ctrodes i.C Lra
ﬁ&ﬂﬂ%@ﬁ%ﬂ- 9%?%Wmasu5%tr§%‘ 35QE% i % g%ﬁ% 5& the first
mhlch éifb% t he plxel electrodes ;20 S|gnal i nes

M7 SEP 2006

R d “A%Tg 4 'vertical direction and are
arrang% erel% lEn%h%l%%%%Bg% %& lements is placed to

overlap at least one of the signal line, the power supply
line, and the scan line, and

wherein at least one of the first thin-film
transistor, the second thin-film transistor and the storage
capacitor is placed in a non-aperture region between the
adjacent pixel electrodes.

3. 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 electrodes ;

signal lines which extend along a vertical direction
and are arranged in a gate line direction at a

predetermined interval;
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predetermned interval; 0 7 S E P 2006 32 power

supply lines which extend along the vertical 07 SEP 2006

direction and are arranged in the gate line direction
at a predetermined interval; scan |lines which extend
along the gate line 5 directigpn and are arranged in
the vertical direction at a predeterm ned interval;
organi c EL el enents which are arranged between the

pi xel el ectrodes and the comon el ectrode and each of
which emts light when a current flows between the

P BOuEroShiBds 32LNGGOITER EHECLA NG AR vertical

st orage capaci eac i'ncludes~a first

l.ect rode nnect e . £t fir thyan-f il
Prararars, SN TeC s B IR oo sl S Esarop o
which is 15 ¢ qn%%E%%lbetmeen the signal line and the

ir

E&Fgégﬁrpﬁge S thlﬁ-filn1transistor, wherein, to
obtain g fH'piﬁggoaha@ﬁgsé@%&g'gg§P9§€hésbgea 9&n%2§

.S
organi c EE el"'enents, are r, a- green

em tter, and bl ue (B 11t t. . .
8&FF€§§8ﬁd ggﬁ Fi éx r%aﬁle B S BB et o st et 2
in this arder .al.ong the gate |ine di tion, wh [
PﬁfdfifFFgfﬁ Fé“ﬁ%%?%ﬁneg sgfhlthatlggghlogair g¥elﬂe

re emtter, the green ittt d th bl

(B) enPLO&nichitdh eﬂﬁ&% Fad ) N GI8alH ORISR gﬁe&ﬁgeuet%héthe

0.7 S E_P 2006 .
pixel electrodes and the common electrode and each of which

emits light when a current flows between the pixel
electrode and the common electrode; and

storage capacitors, each of which includes a first
electrode connected to a gate of the first thin-film
transistor, and

second thin-film transistors, each of which is
connected between the signal line and the gate of the first
thin-film transistor,

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
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33 gate line direction overlap each other to define a
light-emtting | ayer overlap region with a rectangul ar
shape extending along the vertical direction, where
colors of light conponents which exit the organic EL
el ements and 5 pass through tHe emtters are m xed,
bet ween the adjacent organic EL el enents arranged
along the gate line direction, and wherein at | east
one of the first thin-film transistor, the second
thin-filmtransistor and the storage 10 capacitor is

glg%mglhg Hhe i gy % St Iy ge%%%GBtﬂﬁ%r%%pde%ﬁﬂ'oﬁ

erei n each the organic EL elenments is pl aced
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orage capacitor 1s arrange aI ong tne verti
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t°0 any one wher ei

nga&&] S@l gﬁgegﬁgﬁg reen d(g%o WI%%%rQ%n% q ebbﬁ%ectlon,

Ion %he Ve
irection to forma strlpe 0 7 S E P 2006 34 6. The
P&anlc EL di splay panel according to any one of

Clalnswher%1% a%h?%%g@ %%%ho%f %hefQE %nk%lELfghenEntS

transistor, the second thin-film transistor and the storage
capacitor is placed in the light-emitting layer overlap
region, and

wherein each of the organic EL elements is placed to
overlap at least one of the signal line, the power supply
line, and the scan line.

4., The organic EL display panel according to any one
of claims 1 to 3, wherein at least fwo of the first
thin-film transistor, the second thin-film transistor and
the storage capacitor is arranged along the vertical
direction.

5. The organic EL display panel according to any one
of claims 1 to 3, wherein the red (R) emitter, the green
(G) emitter and the blue (B) emitter are elongated along

the vertical direction to form a stripe.

07 SEP 2006
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has a rectangul ar shape extending along the vertica

direction, and 5 wherein the light-emtting |ayer

overlap region or the non-aperture regi on extends 07 SEP 2006

along the long side direction of the organic EL

el ement while being centered jal most at an

i nternmedi ate point between the organic EL elenents

adj acent to each other. 10 7. The organic EL displ ay

panel according to any one of clains 1 to 3, wherein

arelationship S<Px L is satisfied, where Pis a

| engt h -of C It Pxely;ale 8e1Vekkibsak £

direct?én?ﬁé Egﬂgh gng?hbégbtﬁg F?gﬁt-enittiﬁag |§y§Py one

pyerhap leqi o of (e Agn: anek! Wee hadionaalieng ! b ehent s

8 t &Fif& directi'on, and S is an area oc upi ed by said

t least_ one of t Ir thin-fil r I.Star..
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pl.aced.in the light-emtting |ayer overlap region or

gﬁéeﬁgﬁpgpef¥ﬁ¥e region. 20 8. The organic EL display

panel according,to.claim7,. . wherein the |ength .
B5RaE ro LhowlaEh Cof Mt fovEd CBetiaen (eRéon oF

corres med "between the
adj acent emtters. 9.. The or i ¢ EL displ an
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first electrode is at l.ea a.07 E.P.2006 ., 35

BRI o0 O Gte AR ot FBIR i FEH LS eddits cgntered
surce or drain of the second. thin-filmtransistar
Bgosh aTorh b emec S RN ARSI e SR 6T

t he storage capacitors f¥{th r includes a second
llegerdde AhidTts 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 length of each unit pixel along the
vertical direction, L is a length of the light-emitting
layer overlap region or the non-aperture region along the
gate line direction, and S is an area occupied by said at
least one of the first thin-film transistor, the second
thin~-film transistor and the storage capacitor placed in
the light-emitting layer overlap region or the non-aperture
region.

8. The organic EL display panel according to claim 7,
wherein the length L corresponds to a width of a rib
formed between the adjacent emitters.

9. The organic EL display panel according to any one

of claims 1 to 3, wherein the first electrode is at least a
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5 made of polysilicon and fornmed integrally with a
source of the first thin-filmtransistor, and a third
el ectrode as a portion of the power supply line, the
first electrode faces the second el ectrode and the
third el ectrode and is sandw ghed therebetween, and
charges are stored between the 10 first el ectrode and
the second el ectrode and between the first el ectrode
and the third electrode. 10. The organic EL displ ay
panel according to any one of clains 1 to 3, wherein

tg%?‘f t{:'l_g(lljl %%) e ttt e 'I’lt% %%I% n%g)t 1 O%nlwtl'ltl%.r ! C%I?l% e@tlée a( %)our ce

re f evapor ati on
or drain of the second thin-film transistor to the gate of

the first thin-film transistor, each of the storage
capacitors further includes a second electrode which is
made of polysilicon and formed integrally with a source of
the first thin-film transistor, and a third electrode as a
portion of the power supply line, the first electrode faces
the second electrode and the third electrode and is
sandwiched therebetween, and charges are stored between the
first electrode and the second electrode and between the
first electrode and the third 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.
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