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To1- TI TLE OF THE | NENTI ON DI SPLAY AND ARRAY

SUBSTRATE BACKGROUND OF THE | NVENTI ON The present . :
e s S e by, e oo o o AN
Organic EL displays have a structure in which an = *159159*
organic layer including a light-emtting layer is o
i nterposed between a pair of -el éctrodes. In active 10

T
*ACTION*

matri x organic EL displays, one of the electrodes th
is close to the underlayer is used as a pixel 1mWMl
el ectrode, and the otlIerLElGECtTHRIEINEUSEIN as a comon
el ectrode. Organic EL di splays can enploy a bottom
em I8 LAY FAND rARRA eSUBSTWATH | i ght emitted by
organic EL elements is extracted fromthe underl ayer
side, or a top enB8SKEROYNPURFUFBE] ANWhINCAONIi ght is
extracted fromthe opposite side, In the top em ssion
organi ¢ ELR€ REPFAs, LRV IPt RERRFPF ntfrandigpspy such as
hereinafter. 2 eferred to as "TFTs") or wires ar
Sarraanngeoorgaatnlcpg%#tcir“o?%f?%’ata %e?rlla?)r%%ﬁa%‘iﬂeyﬁfate For use
el engpt.s. in the thickness direction, the |ight
em tted Trom the organic EL elenments is not bl ocked

of f by themaiyike &P§plays have a structure in which an

organic layer including a light-emitting layer is

interposed between a pair of electrodes. 1In active
matrix organic EL displays, one of the electrodes that
is close to the underlayer is used as a pixel
electrode, and the other electrode is used as a common
electrode.

Organic EL displays can employ a bottom emission
structure in which light emitted by organic EL elements
is extracted from the underlayer side, or a top
emission structure in which light is extracted from the
opposite side. 1In the top emission organic EL
displays, even if thin—film transistors (hereinafter
referred to as “TFTs”) or wires are arranged at
positions that overlap organic EL elements in the
thickness direction, the light emitted from the organic
EL elements is not blocked off by them, unlike the
bottom emission organic EL displays. Therefore, the
top emission organic EL displays can achieve the same
luminance as the bottom emission organic EL displays,

using a lower current density than the latter displays.



10

15

20

25

" bott om emi ssi on organi ¢ EL di splays. Therefore, the 25

top em ssion organic EL di splays can achi eve the sane

| um nance as the bottom em ssion organic EL displ ays,
using a lower current density than the latter

di splays. -2- However, in the top em ssion organic

EL di splays, the common el ectrode nust have

light-transmi ssion property- |Ia general, conductive
materials having a high light transmttance, such as
indiumtin oxide 5 (1TO, have a higher specific

r esi st ancROWeEr et Al She stieh emiAbioFopryasiankd, dikphays,
the thickness of  electrodes is set to several hundred

nandrft §YMhet L aRee?d? g8 SE dpee of L Gt T TR RFBES § bele

is 100 tinmes or_. nore that of an A electrode, This,

bei f FCLTH t e 19910 orri SO ot Yarmet X 1yt g praysng a
r nic EL di splays, wiith a displa

area%ﬁ%V|n§%§‘%f%Q) éﬁE%P%%hs? %ﬁe? e%%?h@mlﬁl?n ﬁbé

a gr di 0 y

ocgu@ﬁ%etmé%%ﬁ%ﬁgngéﬁbﬁera oqols c%% ?g%%gt?%%s o?tals

t he oy AD, el et ro0e. o & | ] Imn Oéhé hen ADEYEs s JBP-
Pat. Appln. KOKAI Publication No. 2002-318556

di scdlasesrdied ristage dd sad €41 Phed r &4 664 f A A8Y the
auxiliary lines are arranged on the sane |nsulat|ng

| ay evheetndress icomarone ed ©cir ofEo i S1 26 ed@et 14 cBOd Yeimes or

connected to the auxiliary lines in a display area.

Thi snoster udtalr eo Tam relduskedthwogot erthiss being so, in the
top emission organic EL displays, in particular, in
organic EL displays with a display area having a
diagonal dimension exceeding 10 inches, a great
difference in electric potential may well occur between
the peripheral and central portions of the common
electrode.

In light of the above, Jpn. Pat. Appln. KOKAI
Publication No. 2002-318556 discloses a structure in
which pixel electrodes and auxiliary lines are arranged
on the same insulating layer, and a common electrode is
electrically connected to the auxiliary lines in a
display area. This structure can reduce the potential
difference between the peripheral and central portions
of the common electrode.

BRIEF SUMMARY CF THE INVENTION

An object of the invention is to suppress display

unevenness in a display area of an active matrix

display.
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"difference between the peri pheral and central portions

of the common el ectrode. BRI EF SUMVARY OF THE

I NVENTI ON 25 An object of the invention is to suppress
di splay wunevenness in a display area of an active
matrix display. -3- According to a first aspect of
the present invention, there is provided a display
conprising an insulating substBate, an auxiliary line
di sposed on a main surface of the insulating
substrate, an insulating 5 underlayer covering the
auxi | i ar yA¢¢pedamd theanfiinstsaspact of the pmsskati ng
substrate and provided with a first through-hole

whi CH MR cat Ry & 1 PReVidedi ¢ akgrlaecopprébing an

el ectrodes di sposed on the insulating underlayer and
surr%ﬂﬁéﬁ%ﬁf%ﬁ1§) T TR f %%ea%ﬁlfi?gY thr®ughShefed on a
phot o-.actjve. | ayer ach, coverin t he pixel electrod .
andngg%hf%ﬁg‘ﬂﬁ¥ﬁﬁ§at ?gh?§%ﬁ?§§$%nsg?§€5?Feanﬂnalnsufatlng

i - i I i t ;
UhOthidd Anal S Sty COMPMLE| S0k L PRcy COYEL! D04 PEe pasn

phot o- act | ayers an a connect ed

auxidyreracd ide a e, fd ¢ slq t B89 508! Srovided with a
According to a second aspect” of the present

| nveditdsan, t Kl h 5o 18 ovh Tl @b 8Ya 849SH Lt eche
conprising an insulating substrate, an auxiliary |ine

di sposed ionra e, pprfaee béct hedésHsal epoHgd on the

substrate, 20 an insulating underlayer covering the

auxmﬂay%ﬁuﬁnggunderlayer and surrounding an opening of the
first through-hole, photo-active layers each covering
the pixel electrode and each including a light-emission
layer, and a light-transmissive common electrode
covering the photo-active layers and electrically
connected to the auxiliary line via the first through-
hole.

According to a second aspect of the present
invention, there is provided an array substrate
comprising an insulating substrate, an auxiliary line
disposed on a main surface of the insulating substrate,
an insulating underlayer covering the auxiliary line
and the main surface of the insulating substrate and
provided with a first through-hole which communicates
with the auxiliary line, pixel electrodes disposed on
the insulating underlayer and surrounding an opening of
the first through-hole.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

FIG. 1 is a plan view schematically showing a
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"and the main surface of the i nsul ati ng substrate and

provided with a first through-hole which conmuni cates
with the auxiliary line, pixel electrodes disposed on
the insul ati ng underl ayer and surroundi ng an openi ng
of 25 the first through-hole. BRI EF DESCRI PTI ON OF
THE SEVERAL VIEWs OF THE DRAWNG FIG 1 is a plan

vi ew schematically showing a--44 display according to
a first enbodi ment of the invention; FIG 2 is an

enl arged plan view showi ng a display panel of the

di spiaspbhpwnccordl @y o & FlGst3emlsodimenti ofiathei ew
taken along a line Il1l- 111 of the display panel shown
in AYeptl@G 4 is a sectional view taken along a
line I'V- IV of the display panel _shown in FIG 2; FIG
5is an eﬁ?%rg%dlﬁléﬁ oneArSRBWPRENavEPYpPAYWing padélsplay

of an_or c EL djs ccording_to a_second
enmbdti e t ftQ%e +5£L%¥'% oW ) BlFs & sectlona

Shown in & B0i8ny Fretiondd BlghakefrBp TonB d hine 1r1-
SChQﬁﬁfh&@'ﬁﬂeaﬁPybfgyaﬁanﬁﬁ X3R! e, 0f1@ sptucture

whi ch may be enpl oye di spl ay panel accordi ng
to the second gnbedineat:; HEIN {ED, DESERLPTLONGOE Ih:'ﬁe IV~

I NVENTI ON  Enbodi nents of the present invention w
be Desefitied dedphay nosletni shawt hinefesenge to the

FIG. 5 is an enlarged plan view showing a display
panel of an organic EL display according to a second
embodiment of the invention;

FIG. 6 is a sectional view taken along a line VI-
VI of the display panel shown in FIG. 5; and

FIG. 7 is a plan view schematically showing an
example of a structure which may be employed in the
display panel according to the second embodiment.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention will be
described below in detail with reference to the
accompanying drawing. The same reference numerals
denote constituent elements having the same or similar
functions throughout the drawing, and repetitive
description thereof will be omitted.

FIG. 1 is a plan view schematically showing an
organic EL display according to a first embodiment of
the invention. The display 1 is a top emission organic

EL display that employs an active matrix driving
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' 20 acconpanyi ng drawi ng. The sane reference nunerals

denote constituent elenents having the sane or simlar
functions throughout the drawing, and repetitive
description thereof will be omtted. FIG 1 is a plan
vi ew schematically showing an 25 organic EL displ ay
according to a first enbodi nent of the invention. The
display 1 is a top em ssion erganie EL display that
enpl oys an active matrix driving -5- nethod, and
i ncludes a display panel DP and controller CNT. The
di sprehpanedn®Pinabidelesa ati spsay apangl BhbshdatentBoller
such as a gl ass substrate, and pixels PX 5 arranged in
a mét¥¥x on the mmjor surface of the substrate IS
The pixels PX define a display area AA on the_ ngj
surface f ?h%l§H£§Yr%?%eISDPChnFﬁBdéﬁean 60§§Iaélﬂﬁe
ar ea,

di I h I

o SPLa LR A, 1Sy L0 BELLENEIAL aren. g e, o
it E h I

R ) 065160 S, G CLEGULL S R pLEL P

g Sy o gve L st G5 It o

C oM tiafe IWfOFr BarPhxel o £l fidli updordhe 881 Veon the area
control elenent DR includes first and second

t er mutad ideanchea ¢SOy desariA@) .1l a, | hilse LODOSHERAL, area,

the drive control elenment DR is a p-channe

fielad-sfdrectignahsl stordfTFY , YoRdahdsvidso soieel line
driver XDR are located as driving circuits.

Each pixel PX includes a drive control element.DR,
capacitor C, switch SW and organic EL element OLED. 1In
this embodiment, the drive control element DR,
capacitor C, switch SW form a pixel circuit.

The drive control element DR includes first and
second terminals and a control terminal. 1In this
embodiment, the drive control element DR is a p-channel
field-effect transistor (TFT), and has its source
(i.e., the first terminal) connected to a power supply
line PL1, and its drain (i.e., the second terminal)
connected to the organic EL element OLED. The drive
control element DR operates so that a current
corresponding to the potential difference between the
gate (i.e., the control terminal) and the source (i.e.,
the first terminal) flows between the source and drain

thereof.

One terminal (first electrode El) of the capacitor
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'(i.e., the first termnal) connected to a power supply

20 line PL1, and its drain (i.e., the second term nal)
connected to the organic EL el enment OLED. The drive
control element DR operates so that a current
corresponding to the potential difference between the
gate (i.e., the control termnal) and the source
(i.e., 25 the first term nal > flkows between the source
and drain thereof. One termnal (first electrode El)
of the capacitor -6- Cis connected to the contro
terrfned ofnidetedive thontontrel enenti DRl Jhetbehdrive
term nal (second electrode E2) of the capacitor Cis
t ypi @A i5C bonkrieeed DRo aleeonstiamt termenalt éseaat,

for exanple, the power 5 supply line PL1. Wile the
SWit Oén%?%e dpeh, O e cadReF i BPr &€ nbf nEgphgally connected

substanti al |y constant the otential difference
beta%%ﬁat?&?%&ﬁﬂ?(ﬁu?%ﬁﬁﬁn%ﬁp%hﬂaiso PEeS{fPPLE, the power

t ' f. [ | el t ., 10 Th

S\(/am_r {gcﬁ iSQIY/ iolnlcrf%?elgf ;i\rgevi”?]lgu% .r‘?}éer ﬁ?vﬁgﬁé& o%ﬁph? ?%?ﬂ’?ngpe
and CoMdAlod & Mgk a A thiSs SOl Bpt o o L e SWfEh
SWis "a p-channel TFT, an as Its drain ?l.e., I nput

ter Batadnt connect g dfcd hee i 880 Sh@Nabnt 1O tAFLYEL1 and

XDR via a video signal line DL, and its source 15
(i . soqurmd putided N InLoONNect etk tOrihe oMt +Ol element

term nal of the drive control elenent DR Further, the
gatdR.d .e., control termnal) of the swtch SWis

The switch SW includes an input terminal, ocutput
terminal and control terminal. 1In this embodiment, the
switch SW is a p-channel TFT, and has its drain (i.e.,
input terminal) connected to the video signal line
driver XDR via a video signal line DL, and its source
(i.e., output terminal) connected to the control
terminal of the drive control element DR. Further, the
gate (i.e., control terminal) of the switch SW is
connected to the scan signal line driver DR via a scan
signal line SL.

The organic EL element OLED is connected between
the drain (i.e., second terminal) of the drive control
element DR and a power supply line PL2 as an auxiliary
line. The power supply lines PL1 and PL2 are set at
different potentials. 1In this embodiment, the power
supply line PL1l is set at a higher potential than the

power supply line PL2.

The controller CNT includes a printed circuit
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"connected to the scan signal line driver DR via a scan

signal line SL. 20 The organic EL elenment OLED is
connected between the drain (i.e., second term nal)
of the drive control elenent DR and a power supply
line PL2 as an auxiliary |Iline. The power supply |lines
PL1 and PL2 are set at different potentials. In this
enbodi nent, the power 25 supply7limre PL1 is set at a
hi gher potential than the power supply |ine PL2. The
controller CNT includes a printed circuit -7- board
pr ovibakeck opit sv e d heu tls 5¢d ayhpadesp Dy pade1vaPp| Od8d
el enents nmounted thereon, and controls the operations
of therkeah slemeantsimeunitederhDRoandanddeont sbnathe
line driver XDR Specifically, the controller 5 CNT _
recRRS B A i 2 bl Lhe deer i ghaa hndisg néhi var z4PRoand video
signal] froman external circuit, and generates a

C

ver tTCH L c S ot 16t r sKfhal $RPCEBHERBLYi nBhGeFPRERPLLer
ey . and hor | tal ,scan, confrol signal for ,

ContT 0l 11 HETT Zort o0 Conn 1957 nt Shab et dne PG T8 L 22t Lon

r Oni j ' T ontrol | er su ies

Synebranzati an 8 il JhE conLiol | oL, (NI supplLes.

ST oAl {0 1 Ne- A Al G0Al o1 412y dE by el TR, ANEL Y1 9P 1 ca)

signal line driver XDR respectively, and §upp? es a

digiéédn\ﬂiﬂih??EHHﬂ d mdhe yheep ségnalohi AS1dEiYRET for

15 XDR in synchronismwi th the vertical and horizontal

scarcdntmdigling horizontal scan timing, based on the
synchronization signal. The controller CNT supplies
the generated vertical and horizontal scan control
signals to the scan signal line driver YDR and video
signal line driver XDR, respectively, and supplies a
digital video signal to the video signal line driver
XDR in synchronism with the vertical and horizontal
scan timing.

The video signal line driver XDR converts digital
video signals into analog signals for a horizontal scan
period under the control of the horizontal scan control
signals, and simultaneously supplies the converted
video signals to video signal lines DL. In this
embodiment, the video signal line driver XDR supplies
video signals as voltage signals to the video signal
lines DL.

The scan signal line driver YDR sequentially
supplies scan signals for controlling the switching

operation of the switches SW to scan signal lines SL
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" The video signal line driver XDR converts digital

video signals into analog signals for a horizontal

scan period under the control of the horizontal scan
control 20 signals, and sinultaneously supplies the
converted video signals to video signal lines DL. In

this enbodinent, the video signal |ine driver XDR
supplies video signals as veltéage-signals to the

video signal lines DL. 25 The scan signal line driver

YDR sequentially supplies scan signals for

contursldy nghe heoswie cho figthopesat 1 oal ofcédhecsmt t6hesignals.
SWto scan signal lines SL -8- under the control of

the vertiRafexehnd cont FbbSsi gnads4, Feéedisphayop&hES. DP of
2 to 4, the display panel DP of the organic EL

di spitsy CEIRANIC e dbstridbed i vl hbriee déeagribed fngnopge

is apn.enlarged plan view showi ng the display panel DP

of H&fisplay 1 shown in FIG 1. FIG 3is a

sectional.yviewtaken along line |I11-111 of the
di spl ay d%¥%1w%»}%H%%mF?Q§£$%9 BaE &Y ?goﬁgng the

sectq; I, Wi a l \- 1V e, di ay

10 e B S T B & AP flowrad BRanar

3, pald.erfned serLANdUE Oy diYel 8 G r?c% A {ROILPT Ot of
the major surface of the 1insulating substrate |
Theseepatilsgringd wendicandupiam 1ayers, SC areramde of 4

for exanple, polysilicon. is In each sem conductor
| ayerecSGortdie wiew omk@randiong line IV-IV of the display
panel DP shown in FIG. 2.

As shown in FIGS. 2 and 3, patterned semiconductor
layers SC are arranged on the major surface of the
insulating substrate IS. These patterned semiconductor
layers SC are made of, for example, polysilicon.

In each semiconductor layer SC, the source S and
drain D of a TFT are formed spaced apart from each
other. The region CH between the source S and drain D
of the semiconductor layer SC is used as a channel.

As shown in FIGS. 3 and 4, a gate insulator GI is
formed on the semiconductor layers SC, and a first
conductor pattern and insulating film Il are
sequentially formed on the gate insulator GI. The
first conductor pattern is used as, for example, the
gate G of the TFT, the first electrode E1 of the
capacitor C, the scan signal line SL, and
interconnections connecting them. Further, the

insulating film Il is used as the interlayer insulating
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"drain D of a TFT are formed spaced apart from each

ot her. The region CH between the source S and drain D
of the sem conductor |layer SCis used as a channel. As
shown in FIGS. 3 and 4, a gate insulator G is 20
formed on the sem conductor |ayers SC, and a first
conductor pattern and insulating filml1l are
sequentially formed on the gate9insulator G . The

first conductor pattern is used as, for exanple, the
gate G of the TFT, the first electrode El of the 25
capdcitrorarg] the doalesighal ldyee &L, tledcapacitor C.

i nt erconnections connecting them Further, the

i nsul ati ny $¢¢end 1cordusedr agathernnter fayeed on the
insulating -9- filmand the dielectric layer of the
capadt¥rdang A sHeohl coMRictefForat ErAUEEOT opakliedn 1s
the insulati film lJIeé The second conductor pattern

is UKEH 455 10T BT - o sSRITRE et eRErbade SEE o2 drain
oA e GRS S R Useccor

capaci e video sig

Supely IApeR B A i and LML BOEF O 4 nes

connectl1 ng source

el eGidcode, DE A€ i GUNeGHEd- 4 0ot D SO C€1 3y A AT Al Bipe
D of the TFT, 10 respectively, at positions

cor reespandidigdtarddy @Ryhendiad €81 f s @k +dd hee are
insulating filmse G and Il. An insulating film 12 and

t hi rabroethest dro patd evouras 6 sagliedtaal |y dorome DT,
the second conductor pattern and insulating filmll.
The hafAcdtiivieg ¥4 lah 09t e corresponding to through-

holes formed in the insulating films GI and I1.

An insulating film I2 and third conductor pattern
are sequentially formed on the second conductor pattern
and insulating film Il. The insulating film I2 is used
as a passivation film and/or flattening layer. The
third conductor pattern is used as the pixel electrode
PE of each organic EL element OLED. In this
embodiment, the pixel electrode PE has a light-
reflection property.

When the pixel electrode PE is formed by
deposition and etching, a material having a lower
etching rate than that of the pixel electrode PE is
typically used as the material of the power supply
lines. For instance, if the pixel electrode PE is made
of Mo, Ti, W or an alloy thereof, the power supply line
PLZ may be made of an Al-based material.

A through-hole that communicates with the pixel
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is as a passivation filmand/or flattening | ayer. The

third conductor pattern is used as the pixel electrode
PE of each organic EL element OLED. In this
enbodi nent, the pixel electrode PE has a |ight-
reflection property. 20 Wien the pixel electrode PE is
formed by deposition and etching, a material having a
| oner etching rate than that df0the pixel electrode
PE is typically used as the material of the power
supply lines. For instance, if the pixel electrode PE
is rldec2dd M, caineded tam tihé oyraherebéct tbee pbiet s
supply line PL2 may be nade of an Al-based material.
Hr O high et atn okt ¢ af ebnwi 2 hfeheepe kel pigel PX.
eI ectrode E connected to the drain electrode DE is
forr%ﬁel%l W%%ﬁ%u%t??mnﬁze%? %@@‘P‘yglﬁﬂ&‘éie@@ coated
The si Is and bottom of eac rough-hol e i
coat edt t%or%eosr‘l?%ré ondi it P fx%fe%F %??o%lpe F’Ehereby each

uher sy, eagh.c & piele el ectrade. FE i s, copnected to the,

drai‘n Ive contro emsn

el ecifQde %tmtéﬁmér@{ %ﬁghvfé)l ¥ l'_!l}ﬂée{]rgL%leI:%t¥ode DE.

conmuni cates with e power supp

in the |rﬁ%&@ﬁéBgthféu@hlgoi@rTﬁYefHaP'5§hmp%1cg@§s with
t hrough-hole TH1 is 10 forward tapered so that the

di arieerp@fert heugiol ¢ e i BL2 O adeathyd redueed f58Mating
the surface of the insulating film12 toward the

undetillayer2 siale.evepargiste breX nsul'lad i tigrdwyterh&le i BH1 is

formed on the insulating film12. The partition

i nscwany |tararesl so that the diameter of the hole TH1 is
gradually reduced from the surface of the insulating
film I2 toward the underlayer side.

A partition insulating layer SI is formed on the
insulating film I2. The partition insulating layer SI
is, for example, an organic insulating layer or a
laminate structure of an inorganic insulating layer and
organic insulating layer.

In the partition insulating layer SI, a forward-
tapered through-hole TH2 and forward-tapered
through-hole TH3 are formed at the positions of each
through-hole TH1 and pixel electrode PE, respectively.
The diameter of the through-hole TH2 on the side of the
insulating film I2 is larger than that of the through-
hole TH1 on the side of the partition insulating layer
SI. Namely, the upper surface of the insulating layer

I2, which is located around the upper edge of the

through-hole TH1 close to the partition insulating
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15 is, for exanple, an organic insulating | ayer or a

| am nate structure of an inorganic insulating |ayer
and organic insulating layer. In the partition
insulating layer SI, a forward- tapered through-hole
TH2 and forward-tapered 20 t hrough-hole TH3 are forned
at the positions of each through-hole TH1L and pi xe

el ectrode PE, respectively. - Thel di-aneter of the

t hrough-hole TH2 on the side of the insulating film
12 is larger than that of the through- hole TH1 on the
si delafen hel pars i exprsednsud athagspayerw26hSh. tManehypough-
the upper surface of the insulating layer 12, which

i s 1otk édilar ound the upper edge of the through-hole
TH1 close to the partition insulating - 11 |ayer SI,

g :
i s exposet! t ¢ hehspagke - hptai RHgheft kReupArtholenTHR.
In the Hhrou h-hol e TH3 of the,paitiiion i nsul ati ng
| ayer 59k LETT ef ect THULPES T sS£8veFede BEw BhcaKered
organi.G |aye I L. of p-active | ayer .
i nclée{JL ! ngaq%/t #ﬁ%ér&ﬂ%?f‘gy %r'.eTheaI}?}g‘ﬁ. Q'é%?’fWﬁglayer)
| ayemdSya iy é”%ﬁ&ﬂﬁheﬁﬁﬁé%ﬁqfié§%f9nt@ﬁg'PQ Bt-emitting
| um nescent organi T conpoun hat" emts red, %reen, or

bl ug dyeghtis)| m@ﬁdéié%,o d hendd opt M E4{ Donl Ayek.

10 the organic |ayer may i nclude, for exanple, a

hol € uniinjeaxtdron dmy@iic hadmpdumdspest | 9i t &YLEd, green, or
el ectron transporting |layer, and electron injection

| ayérlueeticightEachin aykiifioominy the DI geantenl ayerig ORGyer,
can be fornmed by mask deposition or ink jet.
the organic layer ORG may include, for example, a hole
injection layer, hole transporting layer, electron
transporting layer, and electron injection layer, etc.
Each layer forming the organic layer ORG can be formed
by mask deposition or ink jet.

A light-transmissible common electrode CE made of,
for example, ITO is formed over the partition
insulating layer SI and organic layer ORG. The common
electrode CE covers the sidewalls of the through-holes
TH1 and TH2, the area of the upper surface of the
insulating layer I2 exposed to the space within the
through-hole TH2, and the area of the upper surface of
the power supply line PL2 exposed to the space within
the through-hole TH1. As a result, the common
electrode CE is connected to the power supply line PL2.
Each organic EL element OLED is formed of the pixel
electrode PE, organic layer ORG and common electrode

CE.
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15 A light-transm ssi bl e common el ectrode CE nmade of,

for exanple, 1TOIis forned over the partition
insulating |ayer SI and organic |layer ORG The comon
el ectrode CE covers the sidewalls of the through-holes
TH1 and TH2, the area of the upper surface of the 20
insulating |ayer 12 exposed to the space within the

t hrough-hol e TH2, and the area ¥ t-he upper surface of
the power supply line PL2 exposed to the space within
the through-hole THL. As a result, the common

el ectrodel TELhe @onnecoredanbct B gbsetaguppl yhei rebstrate
PL2._ 25 Each organic EL elenment OLED is forned of the
pi xelS/ AT RIECPE O Yt c2rdylhre aenhabs condnarosed
el ecttroder? . 12 _1n the above o%iggni c. EL display 1,
t he SUHFIRIEECT SOHM @ 2TERY rodest PEE@nd P heShetbeis

i nt f bstr at As
|t erpesed, et ebeligen O MED BIaK SIS A8 o
[l s oo 1 el | s LYo Q0K and ] G

condriuedekms, above is operated in the foll ow ng
manner. A scan signal for closing the switch SW(i.e.,

for 10 setdidwgdhic sElt@hsphayhe EDhstat€dediSas above is
sequentially supplied to the scan signal lines SL,

and cpevd teafjel n silgnafo lalsoval g desmrségnal is supplied to

each video signal line DL in a wite period during

whi ch theét ¥t chezndWiee closbuy WseaswesohtSWthe.e., for

gat%é%éfdéiﬁhe switch in the ON state) is sequentially
supplied to the scan signal lines SL, and a voltage
signal as a video signal is supplied to each video
signal line DL in a write period during which the
switches SW are closed. As a result, the gate G (i.e.,
control terminal) of the drive control element DR is
set to the potential corresponding to the video signal.
The write period is terminated when the switches SW are
ocpened (i.e., set in the OFF state).

In a light-emitting period subsequent to the write
period, the potential of the gate as the control
terminal of the drive control element DR is maintained
as it is by the capacitor C. 1In this period, a current
corresponding to the voltage between the gate and
source of the drive control element DR is supplied to .
the organic EL element OLED, and the organic EL element

OLED emits light at a luminance corresponding to the

current. The emission period continues until the next
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' 15 control termnal) of the drive control elenment DR

is set to the potential corresponding to the video
signal. The wite period is term nated when the
switches SWare opened (i.e., set in the OFF state).
In a light-emtting period subsequent to the wite 20
period, the potential of the gate as the contro
termnal of the drive control é3%nent DR is mmintained
as it is by the capacitor C. In this period, a current
corresponding to the voltage between the gate and
soumgd tef peeialt isteaxciontrol elenent DR is supplied to
25 the organic EL el ement OLED, and the organic EL

el enent LETETRFikedigpevatr 0| Une nangentorEbspoadiay 1,
to the current. The em ssion period continues until

t he TREXPOMET YRR ek IRE stled 131 S MR ERIGT bl Bpevéisplay
in th [ di | 1, . th | | i

PL2 e P THF TR 1 AP C R P © L T Hea L Ly
Con%%n%ceclcetc{ Ocdoﬁeﬂ%_??e&etrr ISCngpH}/% fogng% e%ﬁt.‘ ge\trggy pixel

power supply |1 or every pixe

prevwgnt s ' t | r
fr oﬁarﬁk{% %ﬁﬁ%ﬂ% sﬁeaf}gar ea. % t o|§ %%i?%ﬁrp%t hat

t he epwrir pEly drddiesy b2 e idmade ofi S 1By esiad  t hat

has a sufficiently |l ower 10 resistance than the

transpar ent icondheltael 4 ithaf oflie ngowd hes€OEIPNlines PL2 be
el ectrode CE, specifically, made of a conductive

mat evidel dfad mp tee sipelci fhiat rresd st aswclef D1 it 1 X Idwdr

mor |less. The use of a |lowresistance material can

f ur tiee stédwse theen Vg ditagrepdrentheconductive film forming

the common electrode CE, specifically, made of a
conductive material having a specific resistance of 11
x 1076 Q-cm or less. The use of a low-resistance
material can further reduce the variations in the
potential of the common electrode in the display area.

Further, in the organic EL display 1, the power
supply lines PL2 for supplying power to the common
electrode CE are located below the pixel electrodes PE.
This structure enables the number of pixel electrodes
PE per unit area to be increased, compared to the case
where the power supply lines PL2 and the pixel
electrodes PE are arranged on the same layer.
Accordingly, a sufficient luminance can be achieved
using a lower current density than in the latter case.
In other words, brighter display and/or a longer life
can be realized.

In addition, in the organic EL display 1, the



15 potential of the common el ectrode in the display

area. Further, in the organic EL display 1, the power
supply lines PL2 for supplying power to the comon

el ectrode CE are | ocated bel ow the pixel el ectrodes

PE. This structure enables the nunber of pixe

el ectrodes 20 PE per unit area to be increased,

conpared to the case where -thelfower supply |lines PL2

and the pixel electrodes PE are arranged on the sane

| ayer. Accordingly, a sufficient |um nance can be
achitdverighusioe e Thhveand ulriznsreefisivyrd haapenetiheand each
latter case. 25 In other words, brighter display
and/RAT @ Ibrierthe fepreanswefaeal ¢Zedhe | inaddatiog, laper I2
the organic EL display 1, the - 14 through-holes THL

and HRA T V@l PREPEIZPT e edleFouglarkebn Bt AR the

upper, surface of the insulating |ayer 12 surrounding

an dﬁ%‘?ﬁﬁ?6§“fm?ﬁﬁﬁQﬁﬁﬂ%*Rﬁ%i%?ﬁg%nl?%%r 3f deS ofXpPREed to
partjtion, | ing layer Sl i.s exposed.to 5 th
spacﬂeﬁévvi %rﬁ%st lzgkijhr?oturb “HATQ e n@% aéarg?g%mf‘l

of it h- hel k n ' h .

of S dupuoh dole or e o ORI A% Peognecring the
st epRetb RO d Nrihes deptdn did el hd -t DREBLESS NY
such stepped portion, the coomon 10 el ectrode CE nay
vel |stepreeda b Sciost | miotise pdtONdifect hen.

t hrough- hol es TH1 and TH2, since a | am nate structure

i ncl udi ngLf iehénsul aitnamgshayestd@radidoopaidbhf i ®Re common

insulating layer SI is relatively thick. In contrast,
i f tHednde mdhtnahesk st epped] patisemtinuous portion in

the through-holes TH1 and TH2, since a laminate
structure including the insulating layer I2 and
partition insulating layer SI is relatively thick. 1In
contrast, if the above-mentioned stepped portion
exists, the discontinuous portion does not easily be
formed.

The power supply lines PL2 can be formed in the
same process as the power supply lines PL1 and video
signal lines DL. Furthermore, the through-holes TH1
can be formed in the same process as the through-holes
for connecting the pixel electrodes PE to the source
electrodes SE of the drive control elements DR, and the
through-holes TH2 can be formed in the same process as
the through-holes in the partition insulating layer SI
at positions of the pixel electrodes PE. As a result,
without increasing the number of manufacturing

processes, the sheet resistance of the common electrode
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15 exi sts, the discontinuous portion does not easily

be forned. The power supply lines PL2 can be forned

in the same process as the power supply lines PL1 and
video signal lines DL. Furthernore, the through-holes
TH1 20 can be forned in the sane process as the

t hrough-hol es for connecting the pixel electrodes PE

to the source electrodes SE oflihe drive control

el enents DR, and the through-holes TH2 can be forned

in the sane process as the through-holes in the

par tGR i@ idsuredierdl ayeresii2b warposiensnén ot he heommon
pi xel_ el ectrodes PE. As a result, wthout increasing

t he ShRAFeTOH %rﬁﬁ%o@%r%@prw%@ss@@d d¢hepkpeegnevenness

reS|staQ§e qg%% mmon el ectrode - 15 CE can be
r edcBY, %%ﬂe%%fYaf?%ﬁﬁe?%e he comon el ectrode

CE can be, s S I spla uneven
sufficien V%ggﬁg%rgﬁg%ﬁfgiggegé %h%nb%%? h?novl?%enow be
invepdd onywd ! now be 5 described. The second

enbodinent 1s simlar to the first enbodi nent except

for the Wﬁﬂ@eée@6n§q&ﬁ§5&i@@n@ei%BgﬂmliQF PQWEEeSPPng

lines PL2 and the conmon el ectrode CE. Therefore, In
t he sapeiitheaosh dasyt , fdhec HaMmMSin&Ff JP cOMEEt{ON between
t herebetween will be mainly described. FIG 5 is an

enl arrgecbgitean st g hoiayg B2 spd ayhe padtetho R Décefode CE.
organi ¢ EL di splay according to the second enbodi nment

of thedefiard,i dm Hi€G s&cond ensetinana) vhewmdmaken of
along a line VI-VI of the display
connection therebetween will be mainly described.

FIG. 5 is an enlarged plan view showing a display
panel DP of an organic EL display according to the
second embodiment of the invention. FIG. 6 is a
sectional view taken along a line VI-VI of the display
panel shown in FIG. 5. Note that a sectional view
taken along a line III-III of the display panel shown
in FIG. 5 is similar to the view shown in FIG. 3.

In this display panel DP, the power supply lines
PL2 are arranged in the display area AA, the common
electrode CE is electrically connected to the power
supply lines PL2 for every pixel PX, and the power
supply lines PL2 for supplying power to the common
electrode CE are located below the pixel electrodes PE.
Accordingly, the second embodiment is free from
potential variations in the common electrode CE, and

can realize brighter display and/or a longer lifetime

than in the case where the power supply lines PL2 and
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15 panel shown in FIG 5. Note that a sectional view

taken along a line II1l-111 of the display panel shown
in FIG 5 is simlar to the viewshowm in FIG 3. In
this display panel DP, the power supply lines PL2 are
arranged in the display area AA, the common 20

el ectrode CE is electrically connected to the power
supply lines PL2 for every pixelée PX, and the power
supply lines PL2 for supplying power to the conmmon

el ectrode CE are | ocated bel ow the pixel el ectrodes
PE. piscrloraliengl yode het secentb engodomenhe i saheetafeom
25 potential variations in the common el ectrode CE,

and can Feathoenere ghtertie splaylandpared PBngérthe second
lifetime than in the case where the power supply

| i nEODRGHE - Htennsdiaet ¢ OHECPES ate #BF neBr8Aged on
of CHE SRUORF s Hend | 13 ﬁ%?ﬁ%%fﬁ%&%?'@%gggg@ng to
igfrespgng%mﬁﬁ? {% Iatln % S 08|géggglxel
aparélefd'tqrg&gbe Eiﬁxein |§§é r«%ﬁrgr? «?\Eed a@?l ehe é?@?ﬁcgegply

to the power supply |nes pOSI

thr quagfeNades akHlpo N Sns the thy Ot‘:’}gf‘o@@tll-elgcl)iré'g AhE. Also,

formed in the partition insulating |ayer

positHeonsh Adiath - Yeas priw 4 0 therrddd | 1 ek Redbat€ition
el ectrodes I E and are displaced fromthe respective

t hr dughelledl lesy THilyem SN atn-gpositel chs eclidaOncor fégpond to the

conmon el ectrode CE is connected to the internediate

el edntodeediBte ¢lectpoxies ol @ofd tdee dhsplgbediofesm the

THz'respective through-holes TH1 in an in-plane direction.
The common electrode CE is connected to the
intermediate electrodes IE at the positions of the
through-holes TH2.

The structure in which through-holes are formed at
different positions in the in-plane direction does not
easily cause a discontinuous portion to be included in
the common electrode CE in the through-holes TH1 or
TH2, which is advantageous in realizing high yield.

In the second embodiment, the intermediate
electrode IE and pixel electrode PE may be made of
different materials or the same material. If they are
made of the same material, they can be formed in the
same process.

In the first and second embodiments, the common

electrode CE and power supply lines PL2 are connected

for every pixel PX. However, they may be connected for
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15 The structure in which t hrough- hol es are forned at

different positions in the in-plane direction does not
easi |y cause a discontinuous portion to be included in
the common el ectrode CE in the through-holes THL or
TH2, which is advantageous in realizing high yield.

20 In the second enbodi nent, the internedi ate

el ectrode | E and pi xel el ectrtode/ PE nay be made of
different materials or the sane material. If they are
made of the sane material, they can be forned in the
samrevyEncasisir?b gikehe FXrst and second enbodi nents,
the common el ectrode CE and power supply |lines PL2
are connected 7 by @vekgnprkev Pxhemrphevetlyt hegwimg an
be connected for 17 every plural pixels PX. FIG 7 is

a plGPTH & Sefertt TEat15F svhfhgran b%x%m@l%yegﬁl n ‘lche
. whi ch b I dinth i .

accof g4 O 1SSt et nd -+ G Gt 55E

e S bgn Tioes S Rimh S fhere o gffuiace

poves il de ligess &l & 2 ; e he;
other el enents. 'Furt her,ﬂgﬂhﬂﬂlCil%?]é,]I %jjg'f Z‘fg%:% §%%I glnes

PEGDIPER ran g dokhz ?f!}%;lébplil?(&és ebectdpdes, PE &g 19cdhenot

organi c EL el enen that emt |ight of green,
bl uesraowd wted, ottespestdmnveitys . | NE@eitesa) |, id he1er gani €eEbrence

el ements OLED that emt |ight of blue and red have
| owerymdm Iss i RBG effERianti B3R ddramt ¢ heixosami ectttodes PE of
el ement OLED that emts |ight of
the organic EL elements OLED that emit light of green,
blue and red, respectively.

In general, the organic EL elements OLED that emit
light of blue and red have lower emission efficiencies
than the organic EL element OLED that emits light of
green. To acquire sufficient luminance, the organic EL
elements OLED that emit light of blue and red are
powered by a higher current density than the organic EL
element OLED that emits light of green. For this
reason, the former organic EL elements will be more
easily degraded than the latter organic EL element.

In the structure of FIG. 7, the intermediate
electrodes IE are arranged only in the columns of the
pixel electrodes PEG. Moreover, in this structure, the
pixel electrodes PEG are made smaller than the pixel
electrodes PEBR and PER. This being so, lifetimes of

the organic EL elements OLED that emit light of blue

and red do not be shortened by the intermediate
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15 green. To acquire sufficient |um nance, the organic

EL elenments OLED that emt light of blue and red are
powered by a higher current density than the organic
EL elenment OLED that emts |ight of green. For this
reason, the former organic EL elenments will be nore 20
easi|ly degraded than the |atter organic EL el enent.

In the structure of FIG 7, théf nternediate

el ectrodes IE are arranged only in the colums of the
pi xel electrodes PEG Moreover, in this structure, the
pi xedledtaraderielE PEG are made smal | er than the pixel
25 el ectrodes PEB and PER. This being so, lifetinmes of
t he or gaiRtEL R enehe sSEXEEEEhat 0&nf TGl i ghisoflbpue

and red do not be shortened by the internediate - 18
ol e AHRISFHE Rorehe I ok iy YUK 7o GRS HF Sy pibodiment

o R e O e O Y R o e ke fheupply

. i P I tr.od
POV Bdd R %Mom%ﬁ e commpneel£g Snetted
to the paysy %%dﬂﬂhéﬁeél{é@rcf)&’é every ebﬁgg{:gegf%sthe

PX, their connections may be arranged regu

rangeiiar dipEMer idds oo beo desi aned, TRF £1 easkd st oy,
10 arrange their connections regularly than to arrange

t hemhredndardnnedt driee didy Sbe aduth Seged dr €D TRNG 8,

only in the display area AA, the power supply lines

PL2 rarglonglgnnedi®md:tex t hiet coamire eleci g Mikre Theyily to

nay;¥iange their connections regularly than to arraﬂge
them randomly.

In the first and second embodiments, only in the
display area AA, the power supply lines PL2 are
connected to the common electrode CE. They may be
connected in both the display area AA and its
peripheral area.

Also, the first and second embodiments employ the
pixel circuit shown in FIG. 1. However, the invention
is not limited to this. It is sufficient if an active
matrix driving is possible. For instance, the drive
control element DR and/or the switch SW may be an n-
channel TFT. Further, the capacitor C may be connected
between the control terminal of the drive contrcl
element DR and one of the power supply line PL2 and the
pixel electrode PE. 1In addition, a pixel circuit

utilizing a current signal as a video signal may be

used instead of the pixel circuit utilizing a voltage
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15 connected in both the di splay area AA and its

peri pheral area. Also, the first and second

enbodi ments enploy the pixel circuit shown in FIG 1
However, the invention is not limted to this. It is
sufficient if an active 20 matrix driving i s possible.
For instance, the drive control elenent DR and/or the
switch SWmay be an n- chamelldFT- Further, the
capacitor C may be connected between the contro

term nal of the drive control elenment DR and one of

t he powezrl sapphyvidee Pignahd the 25 pixel el ectrode

PE. In addition, a pixel circuit wutilizing a current
signal asl® §F§e61§ﬁénaﬂdnﬁ9cbéd epbadipnengad eRchheower
pixel circujt utilizing a voltage - 19 signal as a

vi ded"RPHhat 1n¢ nPhhel $i P8 Ahd2seeBRl BRbBHAFMBAt §han each

ot GPETET TWRLRabHPS poiibr %Ebi??}lﬁ?iggm "the forner nay
ot oot ot epde RS (BPBRYi o 2 PRaRCEndl L BcERR i
enbodlnEnfm the ?£§F£ aBLeSLE Hsstﬁgoaﬁﬁent thetpl el

light-reflective ternatlve xel "el’ec

PE W@Ne@@r&d@@tPﬁrﬁﬁéni§§h@L§efl@ct§Oés C§§€erﬁatlvel the
reflective |layer may be lTocated on the 10 back side

eachpprxele bt ectsdde PE map boelighsttandsuesendle. 1In
enbodi nents, the pixel electrodes PE are used as

anodgs] s arwis¢ hea coafibact eleciapde ©kyi seusedaasdaon the
cathode. Alternatively, the pixel electrodes PE nay
be useek asidathbdesch apiixeheelectrode PE.

In the first and second embodiments, the pixel
electrodes PE are used as anodes, and the common
electrode CE is used as a cathode. Alternatively, the
pixel electrodes PE may be used as cathodes, and the
common electrode CE be used as an anode. When the
front electrode is made of, for example, a metal
material, it is formed into a thin film so that it is
light-transmissible. For instance, when the common
electrode CE is used as a cathode, it may have an
Ag/ITO lamination structure.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications.may be made without departing from the

spirit or scope of the general inventive concept as



15 common el ectrode CE be used as an anode. \Wen the
front electrode is made of, for exanple, a netal
material, it is formed into a thin filmso that it is
light-transm ssible. For instance, when the conmon
el ectrode CE is used as a cathode, it may have an 20
Ag/ I TO | am nation structure. Additional advantages and
modi fications will readily ocdft to those skilled in
the art. Therefore, the invention in its broader
aspects is not limted to the specific details and
r eprdssieited iR Emhobpemied 26l shpwnarddtdeser faetivalents.
herein. Accordingly, various nodifications nay be
made wi t hout departing fromthe spirit or scope of
the general inventive concept as 20 defined by the
appended clains and their equivalents. 21 WHAT IS
CLAIMED IS: 1. A display conprising: an insulating
substrate; an auxiliary line disposed on a main
surface of 5 the insulating substrate; an insulating
under |l ayer covering the auxiliary line and the nmain
surface of the insulating substrate and provided with
a first through-hol e which comuni cates with the
auxiliary line; 10 pixel electrodes disposed on the
i nsul ating wunderlayer and surroundi ng an openi ng of
the first through-hol e;
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'photo-active | ayers each covering the pixel electrode

and each including a light-em ssion layer; 15 and a
|ight-transm ssive comon el ectrode covering the

phot o-active |layers and electrically connected to the
auxiliary line via the first through-hole. 2. The

di splay according to claim1, further 20 conprising a
partition insulating |layer covedling-the insulating
underl ayer at a position between the pixel electrodes
and provided with a second through-hole, wherein the
comon el ectrode furth@HAETouEr SLARMEDpASEi ti on
insulatinf | ayer, and wherein the common 25 el ectrode
i s el ectrical®ydtemheyteampbishegauxiliary line via
the first and second through-holes. 3. The display
accor di ngP® ot BF & A N9 whidPer hatRe 22 second

t hr ough- hol e_co nicates W,th the first

t hr ough- Kot €W ahtt Wher e e aft! 3BeRPHgODf 2t helBesbngace of
thraqugh-hol.e an a side of the insulating underlayer is
e %

| arger t eni ng of "The first t hrough-hol e on a

5 side ofyth L 1 oM, j 4., The i1
i spl oy ceeori g 10 QA 5 Ak Ere P hna pad fuxigtasy

secanithd Hraudhdiohes ad@r f pEavas A- iapef 861 B i dhCsubstrate
di spl ay according to claim2, further conprising an

i nt emmedi mdwel ot raden | i wsposieto et weehe WRiEhe

i'nsul ati ng underl ayer and the partition insulating

| ay eroramth letasot s iveialll ytloonmect ekt 1thee auxiliary |ine
via the first through-hole, wherein the comobn

pixel electrodes disposed on the insulating
underlayer and surrounding an opening of the first
through-hole;

photo-active layers each covering the pixel
electrode and each including a light-emission layer;
and

a light-transmissive common electrode covering the
photo-active layers and electrically connected to the
auxiliary line via the first through-hole.

2. The display according to claim 1, further
comprising a partition insulating layer covering the
insulating underlayer at a position between the pixel
electrodes and provided with a second through-hole,
wherein the common electrode further covers the
partition insulating layer, and wherein the common
electrode is electrically connected to the auxiliary

line via the first and second through-holes.

3. The display according to claim 2, wherein the
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"electrode is el ectrically connected to the

internmedi ate electrode via the second through-hole.
15 6. The display according to claim5, wherein a
material of the internediate electrode and a nmateri al
of the pixel electrodes are equal to each other. 7.
The di splay according to claim1, further conprising

a video signal line interposed 3&tween the 20
i nsul ati ng substrate and the insul ating underl ayer, a
material of the video signal |line and a material of

t he seamid i ryolgmehdbé ngormuial cé te eacht bt tiee . £8rsThe

di splay according to claiml1, wherein the pixe

el ecttoiIeeke t RNAUKE ety #1 nepensng. offhehei sprapd
according to claiml1, wherein the display is a to .
eni s$17 Q}?‘gl%ﬁi% B i spfayet 1bne Thfés‘élf%b’r%?/ %%r—ﬁwer is
toclaim9, further 23 conprising:_,a power supp]

| i nglallrnqee]? posEY HEE eI ‘i’%s‘iﬁ%tfhﬁsguﬁﬁfﬁ’%}g‘gﬁae on a
the d. | at i . o, sjignal. lines
inté#%%gégédg%aé§%§§%€%§5!h%u?g{F%%gsu%%?¥aye and the
inSU|at|nQ.unﬁﬁél@¥§§iayvé€@8r§iﬂga£ol&E§§m'§$6&98§39n the
between the insulating substrate”and the 1 nsul ating

undefi myterarase dSH @M SLES h G- K HBe $CARe SEFIRRA r b1 D8Sered.
and pixel circuits each interposed between the 10

i nsul ati ng. sulis¢ rat epbangd dbeotrasnd at b nglander| agerthbr

a position near an intersection of the scan signa

| i necommal tiey vardeion 58 gmedl 1 d e bewd: eadd eheetposadi| yetween
the insulating underlayer and the partition insulating
layer and electrically connected to the auxiliary line
via the first through-hole, wherein the common
electrode is electrically connected to the intermediate
electrode via the second through-hole.

6. The display according to claim 5, wherein a
material of the intermediate electrode and a material
of the pixel electrodes are equal to each other.

7. The display according to claim 1, further
comprising a video signal line interposed between the
insulating substrate and the insulating underlayer, a
material of the video signal line and a material of the
auxiliary line being equal to each other.

8. The display according to claim 1, wherein the
pixel electrode faces the auxiliary line.

9. The display according to claim 1, wherein the
display is a top emission organic EL display.

10. The display according to claim 9, further



connect ed between the pixel electrode and the power
supply line. 15 11. An array substrate conprising: an
i nsul ating substrate; an auxiliary line disposed on a
mai n surface of the insulating substrate; an

i nsul ati ng under| ayer covering the auxiliary 20 |ine
and the main surface of the insulating substrate and
provided with a first through-hd3e which communi cates
with the auxiliary line; pixel electrodes disposed on
the insulating underlayer and surrounding an opening
of t¥EBF¥$INg25 through-hole. 12. The array substrate

according to claim11 further conprising a partition
i nsul atiny PAYRF SUPPpveinAginkerPasafabrgeen the
underl ayer at a position bgtmeen,the gixel el ectrodes

and Provi ded i ¥ %FE%E%nﬂn.tF?%ubﬂgﬁﬁ BinghBrerRlpKHeL

d through- hol cates with the fi
v ough. NBTEY Ang Rhet TR 5 ShCoReRFHg BF VERE EBeond

tthHggiﬂQéﬁg%n% §E%§t@f%ﬁgeth%n?H%§££?9?§n995%?%§&8r;

is larger t e opening of the iTs roug

on a sideypfebhgipastiiings Eﬂﬁgkﬁé%gg %%¥&Een1§heThe

array substrate according to clal erein the
fi r sitn ek sECONELI S OMeh - Do eshar en§ QT YL Ay LAREEEHyer and

14. The array substrate according to claim 11,

intersecting the scan signal lines; and

pixel circuits each interposed between the
insulating substrate and the insulating underlayer at a
position near an intersection of the scan signal line
and the video signal line and each electrically
connected between the pixel electrode and the power
supply line.

11. An array substrate comprising:

an insulating substrate;

an auxiliary line disposed on a main surface of
the insulating substrate;

an insulating underlayer covering the auxiliary
line and the main surface of the insulating substrate
and provided with a first through-hole which
communicates with the auxiliary line;

pixel electrodes disposed on the insulating
underlayer and surrounding an opening of the first
through-hole.

12, The array substrate according to claim 11,

further comprising a partition insulating layer
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“further conprising: a partition insulating |ayer

covering the 15 insul ating underlayer at a position
bet ween the pixel electrodes and provided with a
second t hrough-hole; and an internedi ate el ectrode

i nt erposed between the insul ating underlayer and the
partition insulating |layer and electrically connected
to the auxiliary line 20 via t3 ftrst through-hole,
wherei n the second through-hole comuni cates with the
internedi ate el ectrode. 15. The array substrate
accor@veplng thei mddlatiherendealapter el aoposheion
internmedi ate el ectrode and a 25 material of the pixe
el ectPEYRRN af2e piafl t 9l egerodesherd pEoviHedarisp a second

substrate according to ¢laim11, 25 further
conpr P EP R AR %eogg?ﬁ%hP FRReSPRERApbREAUIBENREEN t he

' | ng. t d t ' ti der| ,
it eranp g eyres L?aéfaaé‘fﬂanﬁfr%?ﬁﬁﬁiaégﬂ-hﬁgiiiF%‘ “ghetein
h Y | ' er. 17.

The Sl ipddida | SERE D0caRetnt SagRtHoPe UANE pdls of the

t he fﬂéﬁda@ﬂfﬁnﬁﬁE@%i§§§§ 1§e1?9§é£i@BXnLE??hegéﬁinahgf the

array substrate according to clarm 11,
conpfiss gt hddughpoves swppl yidéneri pher peseds behween

the insulating substrate and the insul ating
underhsayket ingchayest gnal |ines interposed between the

13. The array substrate according to claim 12,
wherein the first and second through-holes are forward-
tapered.

1l4. The array substrate according to claim 11,
further comprising:

a partition insulating layer covering the
insulating underlayer at a position between the pixel
electrodes and provided with a second through-hole; and

an intermediate electrode interposed between the
insulating underlayer and the partition insulating
layer and electrically connected to the auxiliary line
via the first through-hole,

wherein the second through-hole communicates with
the intermediate electrode.

15. The array substrate according to claim 14,
wherein a material of the intermediate electrode and a
material of the pixel electrodes are equal to each

other.

16. The array substrate according to claim 11,



'insulating substrate and the insulating underl ayer;

video signal lines interposed between the 15
insul ating substrate and the insulating underlayer and
intersecting the scan signal lines; and pixel circuits

each interposed between the insulating substrate and
the insulating underlayer at a position near an
i ntersection of the scan signal2%ine 20 and the video
signal line and each electrically connected between
t he pi xel el ectrode and the power supply line.
urther comprising a video signal line interposed
between the insulating substrate and the insulating
underlayer, a material of the video signal line and a
material of the auxiliary line being equal to each
other.
17. The array substrate according to claim 11,
wherein the pixel electrode faces the auxiliary line.
18. The array substrate according to claim 11,
further comprising:

a power supply line interposed between the
insulating substrate and the insulating underlayer;
scan signal lines interposed between the
insulating substrate and the insulating underlayer;

video signal lines interposed between the
insulating substrate and the insulating underlayer and
intersecting the scan signal lines; and

pixel circuits each interposed between the
insulating substrate and the insulating underlayer at a
position near an intersection of the scan signal line
and the video signal line and each electrically

connected between the pixel electrode and the power

supply line.



