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-1 TI TLE OF THE | NVENTI ON DI SPLAY AND ARRAY !
SUBSTRATE BACKGROUND OF THE | NVENTI ON The prese m

ovention relates to a display such as o an or oI

EL di splay, and an array substrate for use in it
Organic EL displays have a structure in which an -~ *159159*
organic layer including a light-emtting layer is

i nterposed between a pair of -el @ctrodes. In active 10 *G00002*
matri x organic EL displays, one of the electr

ol ose o the nderTayer 12 ueed a2 0 pe A

el ectrode. Organic EL di splays can enploy a bottom

emi I5§ THEAY AND rARRAY eSUBSTWRATH | i ght emitted by

organic EL elenents is extracted fromthe underlayer

side, or a top enPASKEROSVPURFUFEE] ANWAIEAONI ght is
extracte fron1the 0P£05|te side, In the top, em ssion
organi c ELNC dPspiaps, TeVeRt it Rehet e nterandigpdpy such as

h ft 2 dto TFTs") or wires
(ar ?ranggilfgaatenrlcp%é#t et Elnﬁ’ata @e?lll G %@a%ﬂ%sﬁate for use

el engpt;s. in the thlckness direction, the light
emtted fromthe organic EL elenents is not bl ocked

8T2pngghﬁ¥%é$2%g$§ &I@bl£§%t@§$§n53§f9uc9ﬁ9§ni8 fhich an
organic layer including a light-emitting layer is
interposed between a pair of electrodes. In active
matrix organic EL displéys, 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 EIL 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 ét
positions that overlap organic EL elements in the
thickness direction, the light emitted from tﬁe 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.
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25 top em ssion organic EL displays can achieve the

sane |um nance as the bottom em ssion organic EL

di splays, wusing a lower current density than the

| atter displays. 2 However, in the top em ssion

organi ¢ EL di splays, the common el ectrode nust have
light-transm ssion property. In general, conductive
materials having a high light €ransmttance, such as
indiumtin oxide 5 (1TO, have a higher specific

resi stance than netals such as Al. For instance, when

t he thi ckihedgvef, ehetheotdes ésiseiohoosegueial Ehuddespdays,
nanoneters, the sheet resistance of an I TO el ectrode

i s 10T tFEODre lepiodndiust avel 1yt £ oaesmihs son
being so, in the 10 top em ssion organic EL displ ays,

in paAriRTUtar, th Iyt ¢ ERNASHE By ke hlalei Baprayg a
2 ot e AR et St an o0 My el Pl

t | bher al d tral tions of
e Common T of Ui ble. T 1 Ghi 01 L abavint Jpricals
Pat .5 APl dk mAlFofbﬁ%é%V%é),n W¥Pen 2%9@’1%‘1?@]?@ ss of
di scloses a structure In i'ch pixel el ecttodes and

auxidliedtrdddesi Arfe rd ANGSk r N {6y SN I S AL 10T the
| ayer, and a common el ectrode is 20 electrically

conrsdrdesd reas fdtearatxidf afry 170aslddk Boddli 89 BY0 & BRes or
This structure can reduce the potential difference

bet weere ttetperi @rerrl alsbtoerdg al Pord ivdsng odof hen the
conmon el ectrode. :
top emission organic EL displays, in particular, in
organic EL displays with a display area havin? 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 gotential
difference between the peripheral and central portions
of the common electrode. |
BRIEF SUMMARY OF 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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BRI EF SUMVARY OF THE | NVENTI ON 25 An obj ect of the
invention is to suppress display unevenness in a

di splay area of an active matrix display. According

to a first aspect of the present invention, there is
provi ded a display conprising an insulating

substrate, an auxiliary line disposed on a nain

surface of the insulating substBate, an insulating 5
under| ayer covering the auxiliary line and the main
surface of the insulating substrate and provided wth

a first A¢coudghrtiote ahifthstoampactabésthet hbrebdEnt

auxi liary line, pixel electrodes disposed on the

i nsulTtSHY: Uhd erheierianer et dedndi dgsphappeanpyising an
the 10 first through-hole, photo-active |ayers each
cover T 2R pTURTC k3 61 rdfde2 Rl baEY §hedudimgoaed on a

ol o 30 s 19 e Prefe LRy 'v%&a?%?%%@é;ﬁ%nc%“ﬁ&?ating
I | cal f t il ine.via the,

i rar it SR W B Bty ltne o st Bt

Of NG URSUR cHIVEN Ol s ARCLGod - DOV IR Ay AlLBY with &

substrate conprising an insulating substrat®e, an

auxidiirasty dHisudgh-sRosediorer S sieiece Pt h@h?
i nsul ating substrate, 20 an insulating underl aye

covenixng ithey alixid,i aFixdl neledtitodde dBdpoSeu f &6 er 198

the insulating substrate and provided wth a first

t hr dugh+lisdl imgahirgte ogeini aad esurmotdihe awxdpé@iyg of the

line, pixel electrodes disposed on
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 comrunicates
with the auxiliary line, pixel electrodes disposed on
the insulating underlayer and surrounding an ?pening of
the first through-hole.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF TH? DRAWING

FIG. 1 is a plan view schematically showing a
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the i nsul 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 view
schematically showi ng a display according to a first

enbodi nent of the invention; FIG 2 is an enlarged

pl an view showi ng a display panel of the display

shown in FIG 1; 5 FIG 3 is-a dgecti onal view taken

along a line Ill- 11l of the display panel shown in

FIG 2; FIG 4 is a sectional view taken along a line

| V- didspiayhecdospiay panel £fshetnembo&ifen?; oFl Gheb is

an enl arged plan view showing a display 10 panel of

an ofgy@éemnel®n/ di splay according to a second

enbodi ment _of the invention, FIG 6 is a sectional '

vi ew t akehl@t ohgia RRneNVRrowd bfapheigiWsphayipanel display
shown_i n. Fl 5 and FIG 7 is a plan view

schertftal yt%%o€}ﬁ@fé% SHeWRyARpFeCofla structure

whi ch ma e d_in,the_.displa anel ;accordin

to the sgggﬁd gﬁ%%é?n%%%Flfﬁik|KE§W0%§EEPP%F€Ngoé,fﬁ e IIl-
| NV ogl] e e Lhvention w

be. HosctT btgg@b‘gjr%%f%i %‘I‘e?%ufls}%ﬁ P L8 To the 20

acconpanying. di agkng. sdbe: 5a0% [ELAT LARENNYTBNG! S 1ine Tv-
denote constituent elenents having the sane or "sim/lar

functv ans the aliphold y then &l aymdign Rdrtepepitive
description thereof will be omtted.

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 QOF 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 sihilar

]
functions throughout the drawing, and repetitive

1
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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FIG 1 is a plan view schematically showng an 2
organi c EL display according to a first enbodi nent of
the invention. The display 1 is a top en ssion organic
EL display that enploys an active matrix driving

nmet hod, and includes a display panel DP and controller
CNT. The di splay panel DP includes an insulating
substrate IS such as a gl ass-substrate, and pi xels PX
5 arranged in a matrix on the major surface of the
substrate I'S. The pixels PX define a display area AA
on thRtheforardrinckbudést aedsabseyapentd. DPnahecaneaoller
outside the display area AA i.e., the periphera
ared:NTa scan signal line driver YDR and video signal

line 10 d %ver,x are Iogated,as driving circuits.
Each pi xef "X 7Rt 3¥eR2Bedr PhelRBhEABF eReiBAElBRING

' it ch SW and ic EL el t ED. |
o e e I S S8 QPSP fubreiRiE, Lrod Bikeld px
| ' f i xel ci it. 15_T
GePastifiadd M VRN Pl A8 of LiGHEbce (B2 (D

ter ndnsdsr g s Control o1 £L 1 ngy - d%f‘jcﬁgin%eﬁifg&?% MEPLs aAn

the drive control elenment DR is a

fielsh effeaia fsansi stHEe (JFTine 28GH RS ELSTSOUTEE the area
(i.e., the first termnal) connected to a power supp?y

20 ldutsRid , tlenddidslay adred AR, ,1i1&e, SEEO efgﬂ.ilﬁféf‘éll)area,
connected to the organic EL el enent OLED. e drive
contd gicasl esvegna DR operdt Ese soYDhaind eldé@nsignal line

correspondin%ato the potential difference between the
driver XDR are located as driving circuits.

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

The drive control element DR includes fi#st 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
(1.e., the first terminal) connected to a power supply
line PL1, and its drain (i.e., the second teréinal)
connected to the organic EL element OLED. Thé drive
control element DR operates so that a current
corresponding to the poten;ial difference between the
gate (i.e., the control terminal) and the,soufce (i.e.,
the first terminal) flows between the source and drain

thereof.

One terminal (first electrode El) of the capacitor
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gate (i.e., the control termnal) and the source
(i.e., 25 the first termnal) flows between the s
and drain thereof. One terminal (first electrode
of the capacitor i Cis connected to the contro
terminal of the drive control elenent DR The other

term nal (second electrode E2) of the capacitor Cis
typically connected to a constént-current termnal,

for exanple, the power 5 supply line PL1. Wile the

switch SWis open, the capacitor C nmaintains

subgi &t icdnnecrdtamt thdecopoteht tatmihéf eoéntee’ drive
between the control termnal and source (first

t er AHHIJO bfekeeentt i RR. cohre odtietenearmbral 18edhed |
swtch SWincludes an input termnal, output term na

and THRATHOR drah it Che GH0aC LHbBGE mefit tYphealkswi eehnected
SWi,s a p-channel TFT, and has,its drain (i.e,, input

ter mhal I)ococnos’n et P et‘?/lf%ai'i gha¥ ‘Fis?fépl%ir i YRe power
XDR VA 4 ignal.line nd._ its.source 15

(i. esf{%‘?polaé LR Wufe %? g 158 hséﬁcJo%t?%?n’ the

W
put term nal) connécted

t ' ; i t r.n.Lhe
et ol oo e b SO0 ool SUEDL DF. o FUEL T
connradert 10 tduer Soah & B wddme s i H@ﬁt%\é%@?r@iﬁgfnand

urce
El)

signal line SL. 20 The organic EL el enent

conmeatret betean tdmei mial rof itits ,dSBEONSLA EF 1 r?iément
of the drive control elenent DR and a power supply

i n®RRL2 as an auxiliary

The switch SW includes an input terminal, output
terminal and control terminal. In this embod%ment, 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 it§ source
(i.e., output terminal) connected to the control
terminal of the drive control element DR. Fu#ther, 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. In this embodiment, the power

|

supply line PL1 is set at a higher potential than the

power supply line PL2.

The controller CNT includes a printed circuit
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line. The power supply lines PL1 and PL2 are set at
different potentials. In this enbodinent, the power 25
supply line PL1 is set at a higher potential than the
power supply line PL2. The controller CNT includes a
printed circuit board provided outside the display
panel DP, and various elenents nounted thereon, and
controls the operations of the7scan signal |ine
driver YDR and video signal line driver XDR
Specifically, the controller 5 CNT receives a digital
vi déooargnatoaindedyoehs bae zahé odisslgpapahednban and
external circuit, and generates a vertical scan
contY@¥l%v§n%lem©mt@om©u@t¢dngheeeoncaandscantromBnghe
and a horizontal scan control signal for controlling
hor i RfEat1Qeancfi FpgsCaasedopAlt héngodriver YDR and video
synchr oni | on nal . The controller_ CNT sup
t%e gt e&ff%%F 2R hotPeoht AFasedn EBﬁtF@Ptr°1ler
Si he scan,si [ ine driver,YDR and v ,
S|gﬂgﬁfl%%%éd§?ve t? s%%%??v%f%naénﬁnguﬁﬁPFh§oalzatlon
d| [ [ [ ne. d Lver

| 0l48dn ] deo Qﬁ].aéxit,é)rrtx%f yLge; el 90ak bLpe drivel

In synchroni smwt e ver

Scanvéftfﬂélﬂl dben vigeorsi 9nghnii nfogrégﬁfrggﬁlﬁgn¥55£§cal

digital video signals into anal og signa

hor i et at ikTied), Hedi Hchondesnthe SO ObnOfol N8ignal for
hori zontal scan control 20 signals, and

si mutdratmeolbiyg suppl t@st 4 hescomverhedgyi leoesi gRatset 0

video signal lines DL. In this enbodi nent, the video

si grendhinen dra tviesn XDRysalppl i Bse controller CNT STpplies
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 §upplies
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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vi deo signals as voltage signals to the video sigha

lines DL. 25 The scan signal line driver YDR

sequentially supplies scan signals for controlling

the switching operation of the switches SWto scan

signal lines SL under the control of the vertical scan
control signals. Referring to FIGS. 2 to 4, the

di spl ay panel DP of the organi® EE display 1 will be
described in nore detail. 5 FIG 2 is an enlarged

pl an view showi ng the display panel DP of the display

1 sHEWES it GontroF|¢f Bhésvarsieceionsabnvienttakenignals.
along line LIl-11l1 of the display panel DP shown in

FIG 2. PrefenringatoskEéfondl toi Bw threfliabday benel DP of

V-1V of the display 10 panel PP.shown in FIG 2. As
shmﬁ$?r§¢ﬂ%¥%c2£%ﬁ%l%pl tt et hel Renfedrpileedrin more

Iayee §¥iare arranged on the major surface of the
insé{zilng'substrate | S. These patterned sem conduct or

layers SGage smade of oL0L 5X3MBl &, pOLYSLLLGON, LR 1D
?ay %f§ ?Eg S ARd "dr al'i

each sen conduct or er sourceé D

of & iHpl&F &4 Mesh spacad: 3@%151%35 om %\%n g% hﬁ% . The

regi on CH between the source S an ain

semrIBAWE i 4 ayedt Knd 5 wsefl Bskén ChesRg! 1idS shewprr of
in FIGS. 3 and 4, a gate insulator G is “20 forned on

t he Wenmcionslimt graday eds SKowanth arférst. cenduciofs a
pattern and insulating filml1l are sequentially
f or st torenishle Watve tatsand atlovndd 1iddelv-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 El1 of ﬁhe
capacitor C, the scan signal line SIL, and
interconnections connecting them. Further, the

insulating film Il is used as the interlayer insulating
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first conductor pattern is used as, for exanple, the
gate G of the TFT, the first electrode El of the 25
capacitor C, the scan signal line SL, and

i nt erconnections connecting them Further, the
insulating filmIl1l is used as the interlayer
insulating filmand the dielectric |ayer of the
capacitor C. A second conduetoP pattern is forned on
the insulating filmll. The second conductor pattern
is used as, for exanple, a source electrode SE, a

dr ai hi Bn ededt tiveled DE| e¢ hei setapdrebecthedeafacotokhe.
capacitor C, the video signal Iine DL, the power
supply |ihegerpend gpddpeiRorapdttarer éonfiecmednsn the

connecting them The source electrode SE and drain .
el ectPOHA B @r &l 1B ohhect Bae t 9= ¢pd seerdecsoanpattarn is

D of the TFT,_10 respectively, at positions ,

cor rEspoei ngt 2o ?%ﬁ%hﬁ ¢ PP LETFBr FRBCTROFRSE, a drain

' ' i | dll. An i | ati fi.lm12 and ,
thi P Ot P parter i aid Sheheda Fo pb hbd gapacitor
th congl t ' ' ' L

T A
fil mendor, fAded t e ded@YEEr idhe EOARE-EONJUELOL. The

pattern is used as the pixel electrode PE of each

or gavierdd &l eerddOLED. add diBn €1dedEHBA DEL Hee
pi xel electrode PE has a light- reflection property.

20 Wemddzgitxel tied esduode PR dostedDbyf the TET,

deposition and etching, a material having a | ower

et chigRPectivahian atharopit tdres pixetre spend inget PEchsough-
holes formed in the insulating films GI and Il.

An insulating film I2 and third conductor pattern
are sequentially formed on the second conductér pattern
and insulating film Il1. 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

PL2 may be made of an Al-based material.

A through-hole that communicates with the pixel
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typically used as the material of the power supply
lines. For instance, if the pixel electrode PE is, made
25 of Mo, Ti, Wor an alloy thereof, the power supply
line PL2 may be made of an Al - based material. A .

t hrough- hol e that communi cates with the pixel 10

el ectrode PE connected to the drain electrode DE is
formed in the insulating film 10 for every pixel PX
The sidewal I s and bottom of each through-hole is

coated with the correspondi ng pi xel electrode PE,
wher@bsclesede BEp¢Q@me@t@@tt@déh@EdrslDOﬂhecteddEODEhes

drain D of the drive control elenent DR via the drain
eI ect?HHRA D Wﬁ%th’é?u%ﬁ\;bﬁ‘@hfhbll“elf}“H_fLOFhat’ery pixel PX.

h ¢ 5t =t %i‘wa%%oiF"s#p EiFerobaiStpels coated
0

éi vl el Tk Feotin s BLip LR Lo SdaucEn #heRrey eech

the i PC&é’étHﬂ%'@ﬁulé‘té@rgneéﬁ%g‘&g RLBEAL LR of the

underTayer 'side artTtion insuratrng ayer

f or nad; «an é$ﬁ%réﬂ5@iéﬁéﬁ9 pRIM A2 dh erﬁtéiéQQrode DE.

insulating layer SI 15 1s, for exanple, an organi

i nsul at i ngndeyer @ﬁr@ubﬁnhﬁﬁéeTﬁerEEHr@oﬂﬁuﬁﬂcates with
inorganic insulating |ayer and organic insulating

| ayerhe Ipovdre pasplyi biné nBLR até nfotayeridlth& insulating

forward- tapered through-hole TH2 and forward-tapered

20 thirloughe hbde SHSrarel fel nkXl. atThéetiposughenslef TH1 is

each through-hole TH1L and pi xel el ectrode PE,

r espetiyaskg ytapered so that the diameter of the hole THI1 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, respéctively.
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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The di aneter of the through-hole TH2 on the side pf

the insulating film12 is [arger than that of the

t hrough- hole TH1 on the side of the partition

insulating layer 25 SI. Nanely, the upper surface of

the insulating layer 12, which is |ocated around the
upper edge of the through-hole TH1L close to the
partition insulating - 11 layerlSls is exposed to the
space within the through- hole TH2. In the

t hrough-hole TH3 of the partition insulating |ayer

Sl, ldweepiXEl Bfeexposied PEoisheovpaed whtWihhthAs through-
organic layer ORG (i.e., a photo-active |ayer)

i nclhRigl@2 1 ight-emtting layer. The light-emtting

|l ayer is,_for exanple, a thin film containing a

| umi nesceh? brgahPECESOhpRakE THAtcénths pedtigiean, or

bl ue, | i

t.. | ddi ti to the light-emtti I ,
T tHA S e FSUet SRa T FhEr LaRLoFbFOURaRBI be govered
hol e_..inject] hol ti I .
o ecthoh FF 0Ty ey 19 8 TREEN et PoRErRpEiFEnLaver)
I ; : : ] .Cql RG, .
can b g L e LR B0 L0 ¥ DERL S L BB g Pt ing
| i ghtafdansdy sgdbl &x n gl @mogf_lrf%Ecgﬁésieint Lor

exanple, ITOis forned over the partition 1nsu I ng

| ayerurSlneste 0 gINGAn 1 @YSSmERERd THR2 €08MDPs BLECL HRdEn, or
CE covers the sidewal s of the through-holes THL®and

TH2 blture largtet of Imeadppeiosutd aciee of ighe-20itting layer,
i nsul ating |ayer 12 exposed to the space within t%e
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 throﬁgh—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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|
t hrough-hol e TH2, and the area of the upper surface of
the power supply line PL2 exposed to the space wi t hin
the through-hole THL. As a result, the conmon
el ectrode CE is connected to the power supply |ine
PL2. 25 Each organic EL elenent OLED is forned of the
pi xel electrode PE, organic |ayer ORG and conmon
electrode CE. 12 In the above Btganic EL display 1,
the substrate IS, pixel electrodes PE and the nenbers
interposed therebetween forman array substrate. As
shown in 1F| Ghelabelifsosgpraycsibstiapéayny,f ahehenbstrate
i nclude the 5 scan signal line driver YDR and video
si gnat s | PHESL a1 SEFrXBRE FReabf ghhe cnembarsplayerposed
constructed as abov erated in the foll ow ng

nmann ?er%P%%%%eglgﬂgTISBrogF%¥lﬁ@bFFEaEQJtcﬁssﬁP?Wneln

sequinti oty T bl 2l PEPehE AR aRYl BhBH Rbrninotpde the
and &-¥01 § 89821 S1 ld?§%f r VY 8802 54 99RLe b Ss g&ggh fgngo

each video ~signa i ne inawite péerio urin
whi cdr{her Bwktiches SWare cl osed. As a resul t, the

gate G (i.e., 15 control termnal) of the dr|ve
control ellesedtgdii&SELS@ispPatyhe pehsatihdted as above is
corresponding to the video signal. The wite perlod

i s tepewatetddi mheme t el Sowichesasvéare opened (i.
set in the OFF state). In a light-emtting period
subsequemt $@2mheigpatefor closing the switch SW (i.e., for

setting the 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 elemenﬁ DR is
set to the potential corresponding to the video signal.
The write period is terminated when the switches SW are
opened (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 1t 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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20 period, the potential of the gate as the control
termnal of the drive control elenent DR i s maintained
as it is by the capacitor C. In this period, a current
corresponding to the voltage between the gate and
source of the drive control element DRis supplied to
25 the organic EL el enment OLED, and the organic ZL
el ement OLED emits |ight at-a lam-nhance correspondi ng
to the current. The em ssion period continues until
the next 13 wite period starts. As descri bed above,
in thelts g coklsthspsay 1, the power supply lines
PL2 are arranged in the display area AA, and the
common el®¢tdederiked| eeoveécalhytBecongantiedEl.odihplay 1,
power supply line PL2 for every pixel PX This .
pr eVt PAHE potRintY at 1%s t He? corfropr rangedr detlcg display

f ' i n. the displ . It is desirable that
L ho B AL il e SR (188 ade Do SRec Bl Sal NG

h i cientl 10 i st th .

1o Rl e el MU hd Wil 881 91 AIRE DA e B oevery pixel

el eqty oderis sperlficalhy, omde. o1 %fCPq§USW§@6

mat eri al having a specific resistance of

X Meledtossde W8 #4156 Ofa By 1 Y {8SE18d 2L 1 AR £FE2] can
further reduce the variations in the 15 potential of

t he conmort el ecd¢otieab Ne t Higa €i SPE ayoRE LAsupFUYt NEhesi BL2 be

the organic EL display 1, the power supply lines PL2

f or meufeplofl rg noowveerido theet coawos sef £t 1 otlel CF aner

| ocat ed bel ow the pixel el ectrodes PE
resistance than the transparent conductive film forming
the common electrode CE, specifically, made of a
conductive material having a specific resistance of 11
x 107 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 tc 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 pixei
electrodes PE are arranged on the same layer.v
Accordingly, a sufficient luminance can be achieved
using a lower current density than in the latﬁer case.
In other words, brighter display and/or a longer life

can be realized.

In addition, in the organic EL display 1, the
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This structure enabl es the nunber of pixel electrodes

20 PE per unit area to be increased, conpared to the

case where the power supply lines PL2 and the pixe

el ectrodes PE are arranged on the sane | ayer. .
Accordingly, a sufficient |um nance can be achi eved

using a lower current density than in the |atter case.

25 In other words, brighter dislpl ay- and/ or a | onger

life can be realized. In addition, in the organic EL
display 1, the - 14 through-holes THL and TH2 are

f or idrebugpdraele s diill emvh ThHdrarenfofwaheé uppered, and each
surface of the insulating layer 12 surrounding an
opeMG BN the &R iRPR Kot er fafe onf tHee Sngelatingelayer I2
partition inpsulating layer SI is exposed to 5 the
spac M THI M AR Ry Bt e e thepepy-halesTdéwan| the
of a throu hol e formed by connectin '

- ed th ,
O hr G R S e LOr T Pl SOle R hﬁw?fc%dbg grposed to
t qgﬁg [ Qn, J,n ' ' there.i s no
zuih st eﬁé{eédé %#%o%@?%ﬁ%%ﬁ%%%(ﬁjogg? %%:t ro@%m&yha?
e ! . 3 . : .
Uy cunRifa i BERMASIGHE 0L | 0eidy B9 Ceonnecting the

i nclahg-hesidsutmt i IByeredZe W oPRELi 1hONudes a
insulating layer SI is relatively thick. In contrast,

i f tetee el @eomntdroniad tHeppesk padited: 4dn exi sts, the

di sconti nuous portion does not easily be formed. The

power suppf ythenesi P canclhesfepped porthen, the: common
electrode CE may well have a discontinuous poﬁtion 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 throﬁgh—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 pfocess 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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same process as the power supply lines PL1 and vi deo

signal lines DL. Furthernore, the through-holes THL 20

can be fornmed in the sane process as the through-hol es

for connecting the pixel electrodes PE to the source

el ectrodes SE of the drive control elenents DR, and

the through-holes TH2 can be forned in the sane

process as the through-holes i¥5the partition

insulating layer SI 25 at positions of the pixe

electrodes PE. As a result, wthout increasing the

nunifeéd @An negufedtced ngpopentessesariAbigheein the common

resi stance of the common el ectrode 15 CE can be

reddﬂé%*ﬁﬁﬁ%w@$a?a%aP$a@PBﬁ%eﬁﬁe@hea@@nﬁ%ﬁpléYe@ﬂeﬁaéneSS
essed, . and dis unevenness can be

CE
suf%%g? %? ggéb%+%%5%ﬂ SWPRE Bﬁ enbodi nent of the
5d i.b Th .
éﬂ%ﬁgf o 4 bR ERE hE PElle THERECOR i1 1 pow be

for 4 ggg&@r of connection betmeen t he power supply
Ilnes ﬁi and the common el ectrode CE. Therefore, in

t he SeC0”ﬂh§”§@@bﬂ§”émb58§m@ﬁ@nfE QimlgaEOEBeEBéo irst
t herebetween will be mainly descri bed. 51s an

enl agrgest thé Vé}éd‘éﬁfloﬁ\bflgt}@e Gt S0 &Y opaﬁsﬁn@&%na@etween
organi c EL display according to the second enbodi nent

of tttes ipwent i omop Fy G iBes SPR2 S€6t tIO0atoMheM é&Bk€Prode CE.
along a line VI-VI of the display 15 panel shown in
FI GTieraNotes t hit Bheses¢comndl enbedi méakentaé ongnaeti o
[11-111 of the display panel shown

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 elec#rodes 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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in FIG 5is simlar 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 20
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
el ectrode CE are | ocated bel-ow l%e i xel el ectrodes
PE. Accordingly, the second enbodinent is free from
25 potential variations in the common el ectrode CE,
and piceal rekddzeode i Bt are dfsphey andtbe aamhengeper.
lifetime than in the case where the power supply
| i nes PL2Fandhesmopexelinetbet dboplPE nreaefoPRedfoshehsecond
same |ayer. Furthernore, in the display panel DP of
t he ERIMI¥Hbodt MePFTed bt e nebat eodeeciFodes pErapged on
arr ed, on . the infulatin? %ayer 2. at positions
0

1 .
cor r'eSpoftti i tH79 5TF 1R t hf otighP AdE BLOTRILCAREe 8paREANY tO
R A R R A

to the power supp

tfw<g4g&{¥%§§?1%ﬂy.fﬁéoaret@@nﬁ@éegghﬁgo£§%|gg%eﬁrgupply

formed 1nt partition 1nsulating |ayer

positigns ﬁmta@ggs5§§@pmst@ft®@e1@h£8&§ﬁﬂﬁghégem1. Also,
el ectrodes | E and are displaced fromthe respective

t hr aiigh-tot@sgH+HHo 1 & arH2 na pé anereéd echi ®Re pdBEition

common el ectrode CE is connected to the internediate

el ectrsodiesst kg ataydre Pbhsat i posivionbethabr ovghebpbrd to the

TH2. 15 The structure in which through-holes are

f or Mett eatmediate electrodes IE and are displaced from the
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 inéluded 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 maée 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 connhected for
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|
different positions in the in-plane direction does not
easily cause a discontinuous portion to be included in
the conmon el ectrode CE in the through-holes TH1 or
TH2, which is advantageous in realizing high yield.
20 In the second enbodi nent, the internedi ate 25
el ectrode I E and pi xel el ectrode PE nmay be nade of
different materials or the sanel’aterial. If they are
made of the sane material, they can be forned in the
same process. In the first and second enbodi nents, the
conmaver el et yadeo Cke hmdPPower supply lines PL2 are
connected for_every pixel PX. However, they may be
connectedf¥or 7 197 aehéay plavabcherefscPXlyFeEowIngsan
a plan view schematically show ng an exanple of a
st r FERRL U e nalyr Bet whpl Bykeh i ARY Hee emRpPEGd panethe
accor di to the second, enbodi nent. 5 FI 7. onl
oV, THEP b BT b ACTT RS e FHE e et at SToERLEERbde
| E, n si [ 1. ' i gnal L1 ne DL, . and ..
poméfﬁ%U§§I€Wf¥ﬁ%g iég%dg¥€§? %%%Cg%%%e%ogE’sﬁ%ﬁ?%ﬂgdlate

ot h sy Fu e I fe | 5.
PEG%IP%B&ZE%E PEH dge%%t?es b?rﬂaef ie%rré%? r%%és%@g(gfs%lq?ﬁeﬁnes

or gami, ¢ &id eperent suSpEP thadsepit 4h@htr®f Sh&€Hpes not
bl ue and red, respectively. In general, the organic EL

el engndve ED tat eMdhents ghtroftidtpe andrred haveeference
| ower emission efficiencies
symbols PEG, PEB and PER denote pixel electrodes PE of
the organic EL elements OLED that emit light éf 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 thé pixel
electrodes PEB 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



10

15

20

25

than the organic EL el enment OLED that emts |ight|of
15 green. To acquire sufficient |um nance, the organic
EL elenments OLED that emit light of blue and red. are
powered by a higher current density than the organic
EL elenment OLED that emts light of green. For this
reason, the fornmer organic EL elenents wll be nore 20
easi |y degraded than the | atterl®rganic EL el enent.

In the structure of FIG 7, the internediate
electrodes |IE are arranged only in the colums of the
pi xetleteeedeseBE PEG Mreover, in this structure, the

pi xel electrodes PEG are made smal |l er than the pixe

' 25 el ect¥obRestPEB BRAE PERUCTHrS BEI A§CGso/ FLiSf étllsﬁes

of the or ic EL elenents OLED that emt Li

bl ueap%hcggge d‘bo nobte ‘élé%w ehuehyCt hehe n? éFﬁEdP‘&P@dlment
18 e rode Pb t he structU£

is also ead?ﬁ‘?‘?:%%l% %O?%%C‘a’r%l% CHERB Be PﬂEeFi FEPPlY

enboldlrr@t X{l@etﬁ@n Shd ggg@@%ag%ﬁewsg thgg

power supp S connon- &l 68t Foae?

i s chanceghen Wigd égﬁmSHnEPQc€£§8%r@ﬁelgEcbﬁ EQEESCESdthe

to the I power supply lines PL or every p ura

Pi xedSwdIX, sug BBy Il LRONELLD ORSr NBYe PE Qlﬁﬁﬁgeﬁlxels PX,
regularly or randomy. However, it can be designed

mor e-hesaist | goriroe Al @i g ange p@eafr@@@@@cfe@pSafBQUbar|y
than to arrange themrandomy.
randomly. However, it can be designed more easily to
arrange their connections regularly than to afranée
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 control
element DR and one of the power supply line PLZ and the
pixel electrode PE. In 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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In the first and second enbodi ments, only in the

di splay area AA, the power supply lines PL2 are
connected to the common el ectrode CE. They may be! 15
connected in both the display area AA and its

peri pheral area. Al so, the first and second

enbodi nents enploy the pixel circuit shown in FIG 1
However, the invention is net 1¢m+ed to this. It is
sufficient if an active 20 matrix driving is possible.
For instance, the drive control elenment DR and/or the
sSw tshgiW nay bevadeo- sthaabel TFT. Further, the
capacitor C may be connected between the control
termnal ®&fh the dirsé sodt sekondl emeptiibRnasd eaehofpower
the power supply line PL2 and the 25 pixel el ectrode

PE. $WPRHYI +10M, Ph2pigefeti pEupt Lovwer| pekRgtaaduithent each

signal as a viﬁeo signal _may_be used instead of the
pi xePOUFT cRFPP Y i 112 nghh- voft B§EN29I Ve gnaFhgs fgrmer may

id ' l. In_the fi d d [ ts,
té'ﬁcﬁk%i' h”a%p%{‘wﬁag =3 eﬁgléifgggnafﬁtﬁ%gﬁgfzm o
an eac r [ : . :
former na§nng§e?§g?9a¥ng E?SE@% 8@%%% ngtfhgﬁetﬁéxel
lat t&fact PodbE ﬁEr§£eaf?gé?f?@?l@&@@%%?ﬁ”kitggﬁFQﬁ§?gg, the

el ectrodes PE are |1 ght ective. rnatively;

pi xepi et ecé1odesodls "By REy! bght 1§hansPhasShDEE iR,  1n

this case, a reflective |ayer nay be | ocated on the

10 bteks scalee pfa enehl pixeleel ggérofeyPEe located on the
back side of each pixel electrode 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 fiom the

spirit or scope of the general inventive concept as
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In the first and second enbodi nents, the pixel |
el ectrodes PE are used as anodes, and the common
el ectrode CE is used as a cathode. Alternatively,the
pi xel el ectrodes PE may be used as cathodes, and the
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 intoa tdnfilmso 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/ |95 ingdl Y | oihe seppended. chadinsi andl thdvanegyésadnadts.
nodi fications will readily occur to those skilled in
the art. Therefore, the invention in its broader,
aspects is not limted to the specific details and
representative enbodi nents 25 shown and descri bed
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
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and provided with a first through-hol e which
communi cates with the auxiliary line; 10 pixe
el ectrodes di sposed on the insulating underlayer and
surroundi ng an opening of the first through-hol e;
phot o-acti ve | ayers each covering the pixel electrode
and each including a light-em ssion layer; 15 and a
light-transm ssive comon elect2bde-covering the
phot o-active |layers and electrically connected to the
auxiliary line via the first through-hole. 2. The
di spl ay according to cWaAm IS CLAINED IZQ conprising a
partition_ insulating |ayer covering the insulating
under | ayet - atPadpsdBiayoroberheéngthe pixel el ectrodes
and provided with a second through-hole, wherein the
common el @t +B8BLALIRBeFUBSYERES he partition
i nsul atin Ia¥er ,and wherei.n the commopn 25 el ectrode
i's electrg%a? $LLbAndct eBet d1ER8SSHX PRI ar P2 iR fETfpge of
the fiirs n h- hol es. 3. The displa

i e FEE TR S e i

accor di ng efefh the 22 second

thrOUgh'hQﬁeiﬁgﬂﬂy€%§$t§§d$&ig EP?CE%%?EPHethe auéiliary

t hr ough- hol e, and el n an openi ng secon

througte hod @ e ansidesQfrdbe bpsthatinguyadenbaxehstsate
| arger than the opening of the first through-hole on a

5 siated gfrdhideartith on fnsst ath pguyByBsledwhIBB
di splay according to claim3, wherein the

communicates with the auxiliary line;

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 co&ering 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 coverihg 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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first and second through-holes are forward-tapered. 5.
The display according to claim2, further conprising
an internedi ate el ectrode interposed between 10 the
i nsul ating underl ayer and the partition insulating
| ayer and electrically connected to the auxiliary'line
via the first through-hole, wherein the comobn
electrode is electrically conne¢¥ed-to the
intermediate electrode via the second through-hole.
15 6. The display according to claimb5, wherein a
At e9¢@Pn@f th Aeughtee hedraneusk eat esdeithdthemit estal
of the pixel electrodes are equal to each other. 7.
The ‘ahﬁ?ﬂl% %%%%r drRg vheeeannan, opamh@rofcbhpr BsaAgd
a video | ine interposed between_the
i nsut f?% %%?r%?e aﬁﬂdgh%flﬁgﬁlh?FHbaEhﬂérPQQQFlaaer is

The Tafef T%ﬁ% Ve Befherdqat fs° Eéaﬁtg?ﬁé?uglé -Rihe on a
di spl aye ag ?acesn?%EQlEl nl&su¥@§[§én%£ggr pt xe

el ectrode e aux iar The dls'lay
accordinggto @ﬁé'&léplwpeééberamﬁ Qbsehé ml §, awhggeln the
em ssi on organic EL displ ay. he di splay-accordi ng

to Cff&ﬁmEhndL&é&@deBhr@@@ﬁFhélQQ-aré POYREr&§UPRp¥red.
line interposed between the insulating substrate and

the insul &ti nBhendespayer accsedabngi goaklhines, further
i nterposed between the 5 insulating substrate and the
i NSNS Undlexh ayeEgrmediate electrode interposed between

the insulating underlayer and the partition igsulating
layer and electrically connected to the auxiliary line
via the first through-hole, whereiﬁ the commoﬁ
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, fugther
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
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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 10 insul ating substrate

and the insulating underlayer at a position near an
intersection of the scan signal line and the video
signal line and each electri€al2y <€onnected between

t he pi xel el ectrode and the power supply line. 15 11.
An array substrate conprising: an insulating
substompeisamgauxiliary |line disposed on a main

surface of the insulating substrate; an insulating
under | aye# ROVRFi AgrPhE éyREIiat§rp9@edlhetaﬁenth@e
mai n, surface of the insulating substrate and provided
vwtrﬁ%ﬁ?%?%%nqh?%@%%r%%?eaﬂﬁlghecbﬂﬁﬁhﬁ%éﬂ@suﬁﬂﬁﬁlﬁﬁérr

aUX|I|ary I|ne ectrodes dis

L Lt Bl L S es (e LR RoBE T e 1Es o
e aﬁfga‘%%?%f%?% 08208, na vfve aRlEBL S iR b R Ever
'nSU|at'n@lﬁéaeélgﬁalcPYSé nQnEQ?préH'BE%Pg

e
under| ayer at a position et ween e pl xe Prodes

and iHéWléEih?Y§$b§t§§@@n§ndtPEQUQHSQPégln&h§ﬁ§éPlgpgr and
second throu hol e comunicates with first
tiW(ﬂnﬁéﬁﬁédtlﬁﬁKkN@Nﬁéﬁm signal lines; and
pixel circuits each interposed between the
insulating substrate and the insulating underiayer 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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1
5 an opening of the second through-hole on a side of
the insulating underlayer is |arger than the opening
of the first through-hole on a side of the partition
insulating layer. 13. The array substrate according to
claim12, 10 wherein the first and second
t hrough- hol es are forward- tapered. 14. The array.
substrate according to claim1124 further conprising:
a partition insulating | ayer covering the 15
i nsul ati ng underl ayer at a position between the pixe
el eceeveiesnanther bvsdbdt ng huadsetapdrt Atoagheohdképn
and an internedi ate el ectrode interposed between, the
i nsuPREYeR) ublRrPhyet ahdcthedparandi provhgatawihg a second
| ayer. and electrically connected to the auxiliary line

20 VIBERHEN TSR tWRRLGHO hble, Soferdi RhrAadhekehd,

o et PR SafelTlbE R BT RESUEEAPTE. rote upsretn
ang & GG T A e ot Er MR TRENE Sara Rhg) S ene
oFar oy PR el A L8V 2100k TPAER 260 hORAg of che
| Nt ef pesedh heiyraio1dhech nsub 88 ngr stRst patei gngnt he

insulating underlayer, a material of the video signha
l'i nelresndlating layer.

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

14, The array substrate according to cléim 11,
further comprising:

a partition insulating layer covering thé
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 cléim 14,
wherein a material of the intermediate electréde and a
material of the pixel electrodes are equal to each

other.

le. The array substrate according to claim 11,
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material of the auxiliary Iine being equal to each 5
other. 17. The array substrate according to claim 11,
wherein the pixel electrode faces the auxiliary |ine.
18. The array substrate according to claim 11,

further conprising: 10 a power supply line interposed
between the insulating substrate and the insulating
under | ayer; scan signal |inmes 2nterposed between the
i nsul ati ng substrate and the insul ati ng underl ayer;
video signal lines interposed between the 15

i nsufarthgr sopsprasénand vhdepnsubaeilngivadénktayppsand
intersecting the scan signal lines; and pixel circuits
eachP§hYePPosthE beewkahingesubpasuphei Agdstbst taselatdng

the insulating under]ayer_at _a _position near_an,
inte?%i%ff egf fhBaLRER2S| Ghall i KEdeD ghanghelingesnd a

eLUBkeADg, 0P ERShapLeELALGRL Y. Gatmect et peLeer..
other.
17. The array substrate according to claim 11,
wherein the pixel electrode faces the auxiliary line.
18. The array substrate according to cl;im 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 underiayer;
video signal lines interposed between the
insulating substrate and the insulating under;ayer 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.



