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(7) ABSTRACT

An organic electroluminescence display device with high
luminescence and high display quality comprises a plurality
of active elements, and a plurality of organic electrolumi-
nescence elements which produce luminescence through
control by the active elements, on a substrate; wherein the
organic electroluminescence element has a structure in
which a lower electrode, an organic layer, and an upper
electrode CD are laminated in this order from the substrate
side; the upper electrode CD of the plurality of organic
electroluminescence elements is formed as an electrode
common to all the organic electroluminescence elements; an
electrode is prepared between the upper electrode CD and
the organic layer; and the sheet resistance between two
points on the upper electrode CD which sandwich the
electrode is lower than that between two points which do not
sandwich the metal electrode.

N

cDh2

SUPS |

/- |
/ NL~AD2

(22) Filed: Apr. 10, 2007
(30) Foreign Application Priority Data
Apr. 12,2006 (JP) wcovrerererrrcrene 2006-110141
CD1
7
OLBF ——f \‘7—\\
—IN\
IL12 N\
sSD A
SG

1L IR
al~ )

BL

AN
FG- .
uc
Y

CDC



Patent Application Publication  Oct. 18,2007 Sheet 1 of 31 US 2007/0241664 A1




US 2007/0241664 A1

Oct. 18,2007 Sheet 2 of 31

Patent Application Publication

TSI .

Q\\\;\,\L\\u\.\.\uﬁ\.\u e
DU - _

/,,
/W /U./ ﬁ/ézé%% %&,?// W/M -I
e i x&&m\%\ \@w 2

N W

TS ATTTLT P LTS TSI TSI T SIS

M,n/;nf df%/gggg
W OSSO
N

R
\

/.J
\
N N
N

N

f//.//////é/;ﬁz/ﬁf R R R s //.}WM//.///
N vz

%\\%\\ \\m&\\.%\\\\\\\\.ﬁ\\

L/
?’
o

7
7
g
N
7




Patent Application Publication  Oct. 18,2007 Sheet 3 of 31 US 2007/0241664 A1

o~ A b bAoA
VYWY NY Y YY VY Y Y Y Y
b A A A A A A AN A AN AARA
LA R R L L
L

EN
HDRV

?4
H
>
< 4
>
>

<
>

<
>

<
Hd
>
»
>
>
>

SUBI1
¥
?
b ]
E
‘r
‘!-
<
+
>
S »‘s-‘ ¥
> i‘)‘
>
>
<
‘&
‘t
e’
VDRV

FIG.3

ol

1Rt i

OoP-IC

TCON-IC

LP-IC

SUB3




Patent Application Publication  Oct. 18,2007 Sheet 4 of 31 US 2007/0241664 A1

FIG.4

PAD HINT R

VDRV ’ LA CBL
C S B L1 ¥ P LIS LIS ELSTITIT IS TITIST LI T IS f//})(!"{\,pf/ /]

(L : . ' :Tm*\_—_ CCH

N IR ETT TIPS I FY IR LY
NN N LTI T T IR T NI IETE
LI TIIEFEIITIERIS Y,
N FIIT AT T IR AR R RN IIES)
T PIREIPLLEEI IS LSS LIS,
N Y IV IR I YT YEIIIIRIVY Y
TP IPI IR EILEIETET LS,
HDR\. BN I I YR TV ST YNV IY
B AR L L%
AL LEFELELEELEILICSIEEEE
JAESIAELIF LI ELIALLFETELEE
N LI T F AT VIR R R I RN NI,
CSBL2 T AEIEISILIEIEEL L BAEIIS LS
: S RERIERLIIEEIIEEET I,
I 2l els
AR LT ELEY,
AT IIELLRIR LI FELLFIEE
FERLLLES L L P TP ARTELT LS
kA

F¥Y FEY IRFE FYy TS FEY) 'BYY I¥y]

VVSL




Patent Application Publication  Oct. 18,2007 Sheet 5 of 31 US 2007/0241664 A1

AD2
BL

FIG.D

PX ¥

ILI2
SD
SG
L1
Gl
FG-
uc

SuB




Patent Application Publication  Oct. 18,2007 Sheet 6 of 31 US 2007/0241664 A1

FIG.6

i
/ \/\ETL >CJI..,BF




Patent Application Publication

Oct. 18,2007 Sheet 7 of 31

US 2007/0241664 A1

CSBL2

FIG.7

VDRV

A

HDRV




US 2007/0241664 A1

Oct. 18,2007 Sheet 8 of 31

Patent Application Publication

SR

[ &

—(—

&
s

e ——
ey :
s W P d

T

4’~1-_--.

P
i

>
7

7,

7
i

1A

W

7

"ﬂ:’-:'—-:IL"-_+ :

Py

-—:]f_(, 3;

&
& A

T
G

- o L]
e

A

:
o T f...l»\ﬂ..
o, K
0 N 1
| i

yal

g

1




US 2007/0241664 A1

Oct. 18,2007 Sheet 9 of 31

Patent Application Publication

0a90 Xd 54
— \.\
\ \ \ \ \\ \ \ \ \ \ \ \.. "
on
)
180 7] : , T
\"d) L~ 7171
Zav — _ " A mm
! Z -n ~ 1
DA, //// - \\ %. —
| _ T ( — 4670
edns | 2 . /
| N { ; Lay
I HO | a0 gn NvE !
(2dNS)1dns

6 VI



US 2007/0241664 A1

Oct. 18,2007 Sheet 10 of 31

Patent Application Publication

TSI AT AT S Vi

z VJ/.&»J// 2 =\ >
m\\ \ g m. 1970

| an MNVH I
Zdnsidns @dnsiLdns

01 Ol4



US 2007/0241664 A1

Oct. 18,2007 Sheet 11 of 31

Patent Application Publication

0a0 Xd 04
. N — JA.
! |

—_ L
7 7 7 > 4 7 7 7 7 7 7 7 ans
5 / ’, s y | 7 ’ s, y P e 7
y s, e / y; , p ’ e P
Z P Z Z ) Z i i Z p y on
Moy N NN N N N NN S N SNTSTSN S OO eSsSTeY NN N NN le /\“ \/\

i)

190 X 111
_ P~

as

49710

edns ay
v _

HO
a @dNS)LdNg




US 2007/0241664 A1

Oct. 18,2007 Sheet 12 of 31

Patent Application Publication

180
cav

0aon Xd D4
|l>' >
< CHO /,“\\\11‘ inﬂm/_

— | ans

7 7 7 7 7 7 7 7 7 7 7 I,
| s s s s 7’ Ve s s 7’ s
[ 7] ’ ’ ’ L /s ’ ’ ’ / L‘o:
|

AT N N~~~ S SO D . U . D™ "~ .. A

L A AN SV AN A S S AR AU S ST SV LN AT AN Ay A A A S, W S SR AN SN S N SR A S AR A SR A AN AR S A S SR S A “. -

"".‘r".”””“”“P’””"""‘A....ﬂ 2 el VB

G

| \ = ) v

_ _ 7 : \ 4870
cehg g\\\\\\\\&\\\ﬂ el

- E\Lo ._ w . @ Nva

a0 (€dnS)Ldns

¢l ol



US 2007/0241664 A1

Oct. 18,2007 Sheet 13 of 31

Patent Application Publication

ad9d

N

' Nzo

1Xd
>

On_

x\__\\_\\\\\w\\\\\\_\_

80 ‘fIJ.ff”fdnﬂfffff’ﬂﬁrf’ffffffffffffffﬂﬂﬂff/IlllI =L
///, a4l
ay > ‘ Sl e
SO =\
Y \\\\\\\\\\\\\\ 22222 \\ ) /// ==
_ _ . 4970
edhs S \\ v
_ _ w Lav
IHD '

ao

¢l Ol

@dnSHdns



US 2007/0241664 A1

Oct. 18,2007 Sheet 14 of 31

Patent Application Publication

189
¢av

\\\\\\\\\\\\\

[
/ﬂ////////ﬂ////////////% ] _FIIITén\\

| /////,/
_ R

HO an

Lav —\ A

gy Onva |
@dnS)idns



US 2007/0241664 A1

Oct. 18,2007 Sheet 15 of 31

Patent Application Publication

180
2av - d 4 — &8
I \$ \ /|> - vh_m_._o
gdns |1
et \av
HO -
(2dNS)idns



US 2007/0241664 A1

Oct. 18,2007 Sheet 16 of 31

Patent Application Publication

oao
e

1Xd
N

o4

JP

e N T
\ L4 L4 L4 L4 — Cd Cd , L4
v s s ’ ’ /s ’ s / /
’ s ’ ’ s s Ve s / ’
: R R4 R R .._w R ’ ’ ’ /

190

XXX¥¥

gdns 1 m
HO

H , 1

7
74 o

{ m

ao

91 Ol

579

. 1 A,00
1
HT
FAR; |
oS
as
4870

MNVE 1

{dNS)1dNS



US 2007/0241664 A1

Oct. 18,2007 Sheet 17 of 31

Patent Application Publication

ooo : Xd om
|I\>(

\\\\\\\\\\\\r\m\\a

NS S S S N N N S NN N SN S S S S S S S N S oSS
g0 < é,%’"’ﬁ"‘g"”"””’/ “. W V|
20 AN Z A
‘hﬁ'l\ow

m&Dm _ _ plaia vnmmJO
—— l Lav B

HO ! g OINva |
ao |
(2dns)LdNS

Qv

L1 Ol



Patent Application Publication  Oct. 18,2007 Sheet 18 of 31  US 2007/0241664 A1l

SGEN

CSBL2

/.
4

DPXL
DPXL
VA7

FIG.18

VDRV
(]
1
1
I
{
{

DPXL
DPXL
CH3Sm

HDRV




US 2007/0241664 A1

Oct. 18,2007 Sheet 19 of 31

Patent Application Publication

Y,

s’f

L%

E

5

el 4

¥

AE
g

NE
ra = [ BN

i

E Jran &
A o
7 3
F A S Pt
o g
S
Lo

e
L.

=7
A
O

T
R




Oct. 18,2007 Sheet 20 of 31  US 2007/0241664 A1

Patent Application Publication

Xdd Xd
> >

I
o S N
ans

\\\\\\\_\\\\\\\p\?

////////////////////////////////// B

""”‘r‘"““""“"’lVt"“""‘;’""““""/ﬁ m—umu
\ A el
NN W : RN
.... i \\ EISRlS
1av
gy OINvE |

m\ ¢v_2/“.m /@

¢dNS
¢dns

0¢ Ol



US 2007/0241664 A1

Oct. 18,2007 Sheet 21 of 31

Patent Application Publication

Xdd Xd
> >
| ]
— v YIS
7 4 I 7 I + 7 d d d 7 d ) I ) ans
7 Ve ’ e lr e e e s s iy | d\.
s s s s 2 ’ Ve ’ s / ¥l on
e e e o o o o i o o e e s /D
LSS N AN A S A S A N A NS OAIASSASSISAS SASAS SN NNSKEERT O

g

)

I~ 7111

[ﬁ&l (51
ar,

75 as

/

N

/(( Ill_..” 4910

&r

Ly f




_SUP3
/SUPZ
SUPI

CH1
Z

FIG.22

%\w

BB R R 8

§m,§ |marm§mssm§ .
E.Q.I.E.F_:.i.i %
,§mimlmimimgmim? %
- WE kim = mss i W

Patent Application Publication  Oct. 18,2007 Sheet 22 of 31  US 2007/0241664 A1l

o
O

CH3/



Oct. 18,2007 Sheet 23 of 31  US 2007/0241664 A1

Patent Application Publication

FIG.23

o

5

w2

2\

4
s
)

e

CH!

N
X
R
N
N
N
N

,,/////%/////%/////%////v///%%W AR
N o]
N8 B 18 [
N e e e e
N[ [ 7 :
N[ B A ] [ 18
Nl . ]
18 B | _m 4 _ 4
N 7 m

//%/%///%”///%////%5”////5///////////////5

CH3

Y,
5



Oct. 18,2007 Sheet 24 of 31  US 2007/0241664 A1

Patent Application Publication

FIG.24

- 2
A /

CHI
Z
R

g L gl T g gt ]
g 1L g
gl L]

|

| |
L g 1L 14
g T
| |
|

|

gl L
I ||

7/ |/ [

-
|
_
ﬁ
|
|
|

A [ N T I AN O O

|
|
|
|
|
|
|
|

.

.

L

CH3

y
g

Q



Patent Application Publication  Oct. 18,2007 Sheet 25 of 31  US 2007/0241664 A1l

FIG.25
7 W///////////;f///////ﬁ//%///%

2 \f\/ WIWW/F?W%:/SWS
% N / CH4
| .
%

-

% e e % SUP1
/ WWMMWMWMWM//%

. .
e

CH3™



Oct. 18,2007 Sheet 26 of 31  US 2007/0241664 A1

Publication

Patent Application

FIG.26

SUP3
CH4
SUP2

A [ X

CH1
ya

LY

:

Al SR

A

\
\ X
EEEEN_EEEE
"l
X
N
ZZZF PZFFA PFI7 PZZZS PFZFIF TI7Z7 F28r 7D
N
DN
EEEEEEEE/
._”4_//
N
N
EEEEEEEE/

CH3™

D, | .
g

O



A \ N

Oct. 18,2007 Sheet 27 of 31  US 2007/0241664 A1

Publication

Patent Application

FIG.27

1

CH
V4

%

%%

%%

) Y]

i
CH3

///%////////////%///%%/////////////////////




Oct. 18,2007 Sheet 28 of 31  US 2007/0241664 A1

Patent Application Publication

FIG.28

[sg}

m

5
(

—

CH1
Z
S

///%/////%/////%/%7//%//////////////////

7

.

R

f/ﬂ////ﬂf//ﬂr/zﬂr//ﬂ///%nﬂﬁ//?//dx////zuﬂ/g//yf RN

e S e e

.

AR

e A T

RN

A A R

///////ﬁ“’///////%/////

/W//%////%/

/M%//%//////////

/%%///////////////////////

CH3~™

y
5



Patent Application Publication  Oct. 18,2007 Sheet 29 of 31  US 2007/0241664 A1l

FIG.29

| SUP3

[™cn4

MR

A

// L-SUP2
0

//

R D m% N
7 a\ g
PEEL TXZR RTEND RIXN PrIP PIEF CEFITE IS
‘ ’ 7 ’
IF7? RIFF RIIFD PIFL PI¥A PZIF TIEF 7
7 4 . G
REZE BIZP @EIE BEEE CErP PZZE FEZFA PP
CIZA 2727 RZZA PZ22 PIFZA vFF7 U277 PEZAI
\ 1 //

T

O

CH3



US 2007/0241664 A1

Oct. 18,2007 Sheet 30 of 31

Patent Application Publication

FIG.30

5
[
<

[ JeC Eﬁ.i 1414

CLFEE) WFIFFrlh WIL7F VZFF E27ZN PrZIEr

I R

PZFE PIZA FIFFA PIFF PN FXES rar 4|

7 7 Il R ) e

777 PFFA PrFd 7R TR J\.\.\L PFFF FFFA

BL__JB[ e[ 1@ e 18 e[ ]

EZZE BZZP RB2ZFF PIFP FFIFA PIZIZT CEEE FEZER
7
4

\_E//SUPZ
A

N N .

FZZL REZA WIFP PIIA FEFLA FTIZH PIF7
LA (A LA [A
v ’ / /] |

4 ¢ 4 [_m_ _

FZZF PZZFH VZFTF RI7PN U777 RZ7S 277

7| 77 I 7

PIFF EZZA PFEFR FIFZA EFIA F777 PZZF7 @RZZA
4 (A n r ﬁ ﬂ
7 )

N M N N Y] Nl N N

CH3

J
5



CH3—

Z

= \ {

e
m = « |
M % %//é?ﬁﬁ?/ﬁxjﬁjﬁz z/////zﬁﬁmijgfé_?gx_?/ |
M M;\IU. %/\,ﬁﬂ _r,%o%,//////%f///é%?/ 7%
! o [ T I TN
2 L N IO
W //f X N X %



US 2007/0241664 Al

ORGANIC ELECTROLUMINESCENCE
DISPLAY DEVICE

CLAIM OF PRIORITY

[0001] The present application claims priority from Japa-
nese Application JP 2006-110141 filed on Apr. 12, 2006, the
content of which is hereby incorporated by reference into
this application.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic elec-
troluminescence display device.

[0004] 2. Description of the Related Art

[0005] A top-emission type (hereinafter referred to as “TE
type”) active matrix organic electroluminescence display
device (hereinafter referred to as “AM-OLED”) is largely
different from the bottom-emission type (hereinafter
referred to as “BE type”) AM-OLED, a preceding developed
product, in the direction of luminescence extraction.
[0006] The BE type AM-OLED has a structure (hereinaf-
ter referred to as “organic electroluminescence element’)
including a laminated structure of a lower electrode on the
TFT substrate side, a functional layer OLBF containing a
luminescence layer formed by an organic layer, and an upper
electrode CD, on an active matrix substrate (hereinafter
referred to as “TFT substrate”) which drives each pixel PXL
arranged in a matrix form by means of active elements;
forms an ITO, i.e., a transparent conductive film, for each
pixel PXL as the lower electrode; and performs display by
controlling the current flowing into the luminescence layer
formed on the ITO by means of the active elements. Since
luminescence produced from the luminescence layer is
extracted on the TFT substrate side, the upper electrode CD
formed on the luminescence layer has a structure in which
a metal with high reflection characteristics is collectively
formed on the front surface of the effective display area AR.
Since the metal having such high reflection characteristics
reveals a low sheet resistance, the potential can fully be fed
back to the drive circuit as a common electrode for each
pixel PXL.

[0007] 1Inthe case of the TE type AM-OLED, on the other
hand, since luminescence of the luminescence layer is
extracted not on the TFT substrate side but on the upper
electrode CD side, it is necessary to use a metal having
reflection characteristics as the lower electrode and a trans-
parent conductive film as the upper electrode CD. The
transparent conductive films mentioned here include not
only In, Zn, and Sn-containing oxide films, such as 170,
ITO, ZnO, etc., generally referred to as transparent conduc-
tive films, but also thin film Ag and thin film Al. An
electrode formed by these transparent conductive films has
a high sheet resistance. Therefore, only if the electrode is
collectively formed as an upper electrode CD over the entire
surface of the effective display area AR, potential gradient is
produced resulting in luminance inclination in the screen.
[0008] Japanese Patent Laid-open No. 2001-230086 and
Japanese Patent Laid-open No. 2002-318556 disclose meth-
ods for segmentalizing a transparent conductive film into
sort of small areas using a metal auxiliary electrode in order
to apparently reduce the electrical resistance of the trans-
parent conductive film on the luminescence extraction side.
Japanese Patent Laid-open No. 2001-230086 discloses a
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structure below a bank that is an insulating film between
lower electrodes, in which separated auxiliary wiring in the
same layer as the lower electrode is prepared, and the
auxiliary wiring and the upper electrode CD are connected
by means of a contact hole. Japanese Patent Laid-open No.
2002-318556 discloses a method for preparing auxiliary
wiring in an area overlapping with the bank, above the upper
electrode CD of the organic electroluminescence element.

SUMMARY OF THE INVENTION

[0009] In the case of Japanese Patent Laid-open No.
2001-230086, connection between the auxiliary electrode
and wire arrangements below the lower electrode of the
organic electroluminescence element is made by a contact
hole. If one of the functional layers OLBF of the organic
electroluminescence element, containing the luminescence
layer, is formed in a contact hole, electrical connection is
disabled. Therefore, it is necessary to prepare a non-forma-
tion area near the contact hole, which is not smaller than
formation shift of the functional layer OLBF. Specifically,
according to the technology of Japanese Patent Laid-open
No. 2001-230086, it was not avoidable to reduce the open-
ing ratio (ratio of the luminescence area per pixel PXL (bank
opening area) to the total area of one pixel PXL).

[0010] In the case of Japanese Patent Laid-open No.
2002-318556, the auxiliary electrode is formed above the
upper electrode CD, i.e., at a position nearer the display
surface than that in the case of Japanese Patent Laid-open
No. 2001-230086. Therefore, reflection of the auxiliary
electrode 1s seen as a clear pattern on the screen because of
reflection characteristic difference between the auxiliary
electrode and the lower electrode.

[0011] An object of the present invention is to provide a
bright TE type AM-OLED with little on-screen luminance
unevenness.

[0012] The present invention employs, for example, the
following means in order to attain the above-mentioned
object.

[0013] In the case of the TE type AM-OLED wherein the
organic electroluminescence element has a structure in
which a lower electrode, a functional layer OLBF containing
an organic luminescence layer, and an upper electrode CD
are laminated in this order from the TFT substrate side; the
upper electrode CD is formed as an electrode common to all
the organic electroluminescence elements, i.e., a plain elec-
trode, and the auxiliary electrode made of a material with a
conductivity higher than that of the upper electrode CD is
formed between the upper electrode CD and the functional
layer OLBF.

[0014] In other words, if such a structure is to be
employed, the auxiliary electrode is formed between the
upper electrode CD that is a plain electrode and the func-
tional layer OLBF; and the sheet resistance between two
points on the upper electrode CD which sandwich the
auxiliary electrode is lower than that between two points on
the upper electrode CD which do not sandwich the auxiliary
electrode.

[0015] In this manner, in-plane voltage drop can be sup-
pressed by lowering the sheet resistance of the entire elec-
trode above the functional layer OLBF combined with the
upper electrode CD using a metal with a resistance lower
than that of the upper electrode CD as the auxiliary elec-
trode.
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[0016] With the use of a structure in which the auxiliary
electrode is electrically connected to the upper electrode CD
between the upper electrode CD and the functional layer
OLBE, more specifically, directly beneath the upper elec-
trode CD, the upper electrode CD is sandwiched up to the
display surface. Then, since reflected light of the auxiliary
electrode becomes out of focus, on-screen luminance
unevenness by reflection of the auxiliary -electrode
decreases, thus improving the display quality.

[0017] An aspect preferred as the shape, structure, forma-
tion position, etc. of the auxiliary electrode is shown below.

(1) Structure in the Normal Line Direction: on Bank

[0018] When employing a structure with an insulating film
which divides pixels PXL, generally referred to as “bank”,
between the lower electrode and the functional layer OLBF,
it is normally preferable to form the structure at a position
of overlapping with the bank. The bank is a non-lumines-
cence area and therefore the opening ratio (luminescence
area divided by the total area of pixel PXL) can be main-
tained high. Furthermore, if the auxiliary electrode eats into
the functional layer OLBF, electric field may concentrate on
the edge of the auxiliary electrode which may cause leak
current between the auxiliary electrode and the lower elec-
trode. However, leak current hardly arises on the bank where
the auxiliary electrode is far from the lower electrode
exposed from the bank.

[0019] In other words, this arrangement can also be
referred to as a structure comprising structure A in which the
lower electrode, the bank, at least one functional layer
OLBF, the auxiliary electrode, and the upper electrode CD
are laminated in this order; and structure B in which the
insulating film below the lower electrode, the bank, at least
one functional layer OLBF, the auxiliary electrode, and the
upper electrode CD are laminated in this order. However, the
reason why “at least one functional layers OLBF” is
included in the laminated body comprising structures A and
B is that an area without evaporation on the bank may arise
because of a shift due to evaporation during coating evapo-
ration. Conversely, however, there is normally at least one
layer with plain evaporation and therefore at least one
functional layer OLBF is included.

(2) Planar Arrangement: Between Luminescence Areas (Be-
tween Pixels PXL)

[0020] A preferable planar position of the auxiliary elec-
trode is an area between the luminescence areas of each
pixel PXL. Since this area is a non-luminescence area, the
opening ratio (luminescence area per pixel PXL divided by
the area of one pixel PXL) can be maintained high. In other
words, it can also be referred to as an area between neigh-
boring organic electroluminescence elements or an area
between lower electrodes. Furthermore, depending on wit-
ing layout, these areas are corresponding to an area of
overlapping with wiring of the source electrode layer (in-
cluding vertical drive circuit VDRV, current supply line, and
control line) and an area of overlapping with wiring of the
gate electrode layer (including scanning line, current supply
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line, and control line). Furthermore, as mentioned later, it is
highly possible that a higher flatness be obtained on the bank
in these areas.

(3) Shape and Planar Layout

[0021] Iforganic electroluminescence elements have been
arranged in a matrix form, they can be overlapped with
wiring in the column direction, such as the vertical drive
circuit VDRV and the current supply line, as well as wiring
in the row direction, such as the scanning line, by arranging
them in the row or column directions on the screen. Even if
an organic flat layer is used for the insulating film below the
auxiliary electrode, there are eased asperities. If an inorganic
insulating film is used, large asperities are produced below
the auxiliary wiring. These forms of wiring include a flat
surface extending over a plurality of pixels PXL and there-
fore have relatively small asperities, making it easier to form
an electrode with a uniform thickness.

(4) Wiring Layout Outside the Effective Display Area AR

[0022] If the auxiliary electrode is formed outside the
effective display area AR (entire area of luminescence pixels
PXL), common voltage VCOM can be applied without using
the upper electrode CD. Furthermore, planar layout of the
auxiliary electrode without reduction of the opening ratio
becomes possible, improving the degree of design freedom.
Furthermore, since the common voltage VCOM can be
supplied from various directions of the effective display area
AR, voltage drop can be suppressed effectively. Specifically,
it is preferable that wiring be arranged outside the row
direction of the effective display area AR (direction in which
the vertical drive circuit VDRY called drain driver is located,
in other words, direction in which the vertical drive circuit
VDRYV is arranged) and the row direction (direction in which
the horizontal drive circuit HDRV called gate driver is
located, in other words, direction in which the scanning line
is arranged). A frame form surrounding all the pixels PXL
can suppress voltage drop most.

(5) Structure for Supplying Common Voltage VCOM

[0023] If this auxiliary electrode is connected with wiring
below the functional layer OLBF outside the effective
display area AR, the common voltage VCOM can be sup-
plied to the screen through the auxiliary electrode having a
lower sheet resistance, without using the upper electrode CD
having a high resistance. This allows suppression of voltage
drop in the effective display area AR.

(6) Structure 1 for Stable Supply of Common Voltage
VCOM

[0024] If the upper electrode CD is prepared above the
auxiliary electrode at the connecting section in (5), the upper
electrode can be arranged so that the entire functional layer
OLBF be covered. This allows the upper electrode to
function also as a protection layer or a sealing layer. Fur-
thermore, it can function also as an oxidization suppression
film or a protection layer for the wiring connected to the
auxiliary electrode and the auxiliary electrode.

(7) Structure 2 for Stable Supply of Common Voltage
VCOM

[0025] It is preferable that an electrode used to apply the
common voltage VCOM to the upper electrode CD be
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arranged in the same layer as the source electrode of the
active element. When constituting a channel of the active
element with low-temperature polysilicon, the gate electrode
is annealed by means of excimer laser, etc. Therefore, a high
melting point metal, such as tungsten, titanium, molybde-
num, etc., is used for the gate electrode layer. These high
melting point metals have a high resistance. For wiring in
the same layer with the same material as the source electrode
of the active element, a material having a low resistance,
such as aluminum alloys. is normally used. Such a material
can be employed because the formation of the source
electrode layer is not followed by any high-temperature
processes in which aluminum alloys are melted like the laser
annealing process. Therefore, it is preferable that a source
electrode layer having a low wiring resistance be used in
order to suppress the reduction of the common voltage
VCOM. However, connection to the wiring in the same layer
as the gate electrode is also possible. In this case, however,
although the wiring resistance slightly increases, using this
layer together improves the degree of freedom of wiring
arrangements.

(8) Structure 3 for Stable Supply of Common Voltage
VCOM

[0026] A thick insulating film is formed between the
source electrode layer and the auxiliary wiring layer. There-
fore, it is not possible to obtain stable electrical connection
with the source electrode unless a large contact hole is
formed. Therefore, from the viewpoint of stable supply of
the common voltage VCOM, a preferable structure is such
that an electrode in the same layer with same material as the
electrode layer contained in the lower electrode is arranged
between the upper electrode CD and the wiring below the
lower electrode, and connected with these both electrodes.

(9) Luminescence Type. and Material and Thickness of
Electrode

[0027] The most effective structure using auxiliary wiring
is realized by the TE type. The inventors think it preferable
to use, as the upper electrode CD, a transparent conductive
film, i.e., a thin film of a low-resistance metal, such as silver,
aluminum, etc., formed so thinly that light penetrates, or an
electrodes, such as ITO, 1Z0, ZnO, etc.; and think it
preferable to use, as the lower electrode, a metal electrode
which is so thick that light does not actually penetrate.
[0028] Furthermore, it is preferable that 1TO, 1ZO, ZnO,
and a thin metal film be employed as a light-permeable
electrode. This structure makes it possible to suppress on-
screen luminance unevenness, such as in-plane spot patterns,
without reducing the opening ratio.

[0029] According to the present invention, it is possible to
alleviate in-plane luminance unevenness and nonuniform
reflection characteristics while maintaining a high opening
ratio.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is a perspective view showing the appear-
ance of an OLED.

[0031] FIG. 2is a cross-sectional view showing an organic
electroluminescence display device of the present invention.
[0032] FIG. 3 is a block diagram of a first substrate SUB1
and a second substrate SUB2.
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[0033] FIG. 4 is a block diagram on the first substrate
SUB1.
[0034] FIG. 5is a structural drawing showing the layer of

the first substrate SUBI.
[0035] FIG. 6 is a schematic diagram of an organic elec-
troluminescence element.

[0036] FIG. 7 is a block diagram of the first substrate
SUBL.
[0037] FIG. 8 is a block diagram of the first substrate

SUB1 with an auxiliary electrode printed thereon.

[0038] FIG. 9 is a structural drawing showing a cross-
section of the first substrate SUB1 taken along the C-D and
E-F lines of FIG. 7.

[0039] FIG. 10 is a structural drawing showing a cross-
section of the first substrate SUB1 taken along the G-H and
1-J lines of FIG. 7.

[0040] FIG. 11 is a structural drawing showing a cross-
section of the first substrate SUBI taken along the C-D and
E-F lines of FIG. 7.

[0041] FIG. 12 is a structural drawing showing a cross-
section of the first substrate SUB1 taken along the C-D and
E-F lines of FIG. 7.

[0042] FIG. 13 is a structural drawing showing a cross-
section of the first substrate SUBI taken along the C-D and
E-F lines of FIG. 7.

[0043] FIG. 14 is a structural drawing showing a cross-
section of the first substrate SUB1 taken along the C-D and
E-F lines of FIG. 7.

[0044] FIG. 15 is a structural drawing showing a cross-
section of the first substrate SUB1 taken along the C-D and
E-F lines of FIG. 7.

[0045] FIG. 16 is a structural drawing showing a cross-
section of the first substrate SUB1 taken along the C-D and
E-F lines of FIG. 7.

[0046] FIG. 17 is a structural drawing showing a cross-
section of the first substrate SUB1 taken along the C-D and
E-F lines of FIG. 7.

[0047] FIG. 18 is a block diagram of the first substrate
SUBI1 when there is a dummy pixel DPXLPXL.

[0048] FIG. 19 is a block diagram of the first substrate
SUBI1 with an auxiliary electrode printed thereon.

[0049] FIG. 20 is an example cross-sectional structure of
the first substrate SUB1 taken along the G-H and I-] lines of
FIG. 19.

[0050] FIG. 21 is an example of cross-sectional structure
of the first substrate SUBI taken along the I-J, C-D, and E-F
lines of FIG. 20.

[0051] FIG. 22 is a diagram showing the planar layout of
the auxiliary electrode.

[0052] FIG. 23 is a diagram showing the planar layout of
the auxiliary electrode.

[0053] FIG. 24 is a diagram showing the planar layout of
the auxiliary electrode.

[0054] FIG. 25 is a diagram showing the planar layout of
the auxiliary electrode.

[0055] FIG. 26 is a diagram showing the planar layout of
the auxiliary electrode.

[0056] FIG. 27 is a diagram showing the planar layout of
the auxiliary electrode.

[0057] FIG. 28 is a diagram showing the planar layout of
the auxiliary electrode.

[0058] FIG. 29 is a diagram showing the planar layout of
the auxiliary electrode.
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[0059] FIG. 30 is a diagram showing the planar layout of
the auxiliary electrode.
[0060] FIG. 31 is a diagram showing the planar layout of
the auxiliary electrode.

DESCRIPTION OF SYMBOLS

[0061] SUB1 ... First substrate

[0062] SUB2 ... Second substrate

[0063] FF ... .Front frame

[0064] BF ... Back frame

[0065] FPC1 ... Flexible circuit substrate

[0066] SUB3 ... Third substrate

[0067] OLBF . .. Functional layer

DETAILED DESCRIPTION OF PREFERRED

EMBODIMENTS

[0068] The present embodiment will be explained below.
First Embodiment

[0069] FIG. 1 is a perspective view showing an external

appearance of an organic electroluminescence display
device. FIG. 2 is a cross-sectional view showing the organic
electroluminescence display device of the present invention.
FIG. 2A is a cross-sectional view taken along the A-A' line
of FIG. 1. FIG. 2B is a cross-sectional view taken along the
B-B' line of FIG. 1. A TFT substrate with an organic
electroluminescence element and an active element formed
thereon has a structure comprising a second substrate SUB2
which encloses the organic electroluminescence element of
a first substrate SUBI, a front frame FF and a back frame BF
which mount the enclosure structure for the first substrate
SUB1, aflexible circuit substrate FPC1 connected to the first
substrate SUB1, and a third substrate SUB3 connected to the
flexible circuit substrate FPC1.

[0070] An opening is prepared on the front frame FF. This
opening is slightly larger than the effective display area AR,
in which organic electroluminescence elements are formed,
on the first substrate SUB1 so that a lower electrode of the
organic electroluminescence element is visible through the
second substrate SUB2. (The functional layer OLBF is
transparent and therefore invisible). Although the front
frame FF is made of stainless steel and ferrous alloys,
plastics are acceptable.

[0071] Like the front frame FF, the back frame BF is also
made of stainless steel and ferrous alloys, and plastics are
also acceptable. The front frame FF and the back frame BF
are fit together using snap fits to maintain a fixed amount of
space. The first substrate SUB1, the second substrate SUB2,
and an optical film OF are stored in the maintained space.
[0072] FIG. 3 is a block diagram showing the first to third
substrates SUB1-3. FIG. 4 is a block diagram of the first
substrate SUB1. The first substrate SUBI is fixed to the back
frame BF (FIG. 2) using adhesive. A vertical drive circuit
VDRY including semiconductors IC is mounted on the first
substrate SUB1 through COG-mounting, and a flexible
circuit substrate FPC1 is connected to a terminal PAD. The
second substrate SUB2 is fixed to the first substrate SUB1
using seal agent mixing spacer with the first substrate SUBI.
The second substrate SUB2, being arranged between the
display surface and the first substrate SUBI1, is a light-
permeable substrate specifically made of glass. A concave
portion is formed on the second substrate SUB2, and light-
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permeable drying agent is applied to the space. However, if
drying agent is not applied, it would be possible to fill the
space with resin.

[0073] The third substrate SUB3 is fixed to the back side
of the second substrate SUB2, and a terminal on the opposite
side of the flexible substrate is connected to a terminal of the
third substrate SUB3. Furthermore, the third substrate SUB3
includes an OLED power supply circuit which functions as
a power supply for driving the organic electroluminescence
element, an LTPS power supply circuit which drives a
thin-film transistor made of low-temperature polysilicon,
and a timing control circuit which outputs a grayscale signal
and a timing signal. These signals are supplied to the first
substrate SUB1 through the flexible substrate FPCI.
[0074] The optical film OF shown in FIG. 2 has a structure
in which an electrostatic antireflection layer, a linear polar-
ization layer, an adhesion layer, a A/2 phase plate, an
adhesion layer, a A/4 phase plate, an adhesion layer, a
viewing angle compensation layer, an adhesion layer, a
cholesteric liquid crystal layer, an adhesion layer, and a
protection layer are laminated in this order from the front
frame FF side. The viewing angle compensation layer is a
layer which compensates the viewing angle dependency of
transmitted light by the cholesteric liquid crystal layer. The
optical film OF constitutes a circular polarization plate with
the linear polarization plate and the phase plates of the two
layers, constitutes a polarization split film with the choles-
teric liquid crystal layer, and compensates the viewing angle
dependency caused by the polarization split film by means
of the viewing angle compensation layer. The optical film
OF adheres to the second substrate SUB2 and is fixed by the
fitting force of the front frame FF and the back frame FR.
[0075] As shown in FIG. 4, the first substrate SUBI1
includes a pad PAD, a vertical drive circuit VDRY, a first
current supply bus line CSBL1, a second current supply bus
line CSBL2, a cathode bus line CBL, a horizontal drive
circuit HDRYV, a signal line for the horizontal drive circuit
HDRY, a cathode contact CCH, and the effective display
area AR (FIG. 3). The pad PAD is connected with the
flexible substrate FPC1.

[0076] As mentioned above, the vertical drive circuit
VDRY, which is mounted by the COG mount technique,
receives signals Sig, such as a picture signal, power, timing
signal, etc., through the pad PAD; and supplies grayscale
data to a pixel PXL (mentioned later in FIG. 7) in the
effective display area AR through the vertical drive circuit
VDRV which extends vertically. Furthermore, the vertical
drive circuit VDRV supplies a timing signal, LTPS power,
signal power, and a synchronization signal for synchroniza-
tion with the vertical drive circuit VDRV, to the horizontal
drive circuit HDRV and a triangular wave generation circuit
SGEN.

[0077] Common voltage (hereinafter referred to as
VCOM) to be supplied to the upper electrode CD of an
organic electroluminescence element mentioned later is
applied to the cathode bus line CBL. Then, the cathode bus
line is formed vertically on both sides of the vertical drive
circuit VDRV from the pad PAD, and then horizontally
between the vertical drive circuit VDRV and the effective
display area AR, making connection of both sides. Further-
more, the cathode bus line CBL is formed between the
horizontal drive circuit HDRV and the effective display area
AR and between the triangular wave generation circuit
SGEN and the effective display area AR, i.e., vertically in
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the external area in the row direction of the effective display
area AR, and further formed horizontally below the effective
display area AR (along the side facing the vertical drive
circuit VDRYV), making connection of both sides. However,
this section is omitted in FIG. 4. Details will be mentioned
later in FIG. 5.

[0078] The first current supply bus line CSBL1 is formed
vertically on both sides of the vertical drive circuit VDRV
from pad PAD, and then horizontally between the cathode
bus line CBL and the effective display areas AR, making
connection of both sides. The first current supply bus line
CSBL1 is formed vertically in FIG. 4, ie., along the
direction in which the vertical drive circuit VDRV extends,
and current supply lines CSL for supplying current to
arranged pixels PXL are connected in the direction thereof.
In FIG. 4, a cathode contact CCH is formed for the upper
side of the effective display area AR and connected with the
upper electrode CD at the cathode contact CCH, and sup-
plies the common voltage VCOM to the upper electrode CD.
The structure of connections at the cathode contact CCH
will be mentioned later. Although FIG. 4 illustrates the
cathode contact CCH formed above the effective display
area AR for simplification, it is actually formed on the four
outer sides of the effective display area AR. This configu-
ration will be explained in detail in FIG. 7.

[0079] The second current supply bus line CSBL2 is
formed on both sides of the vertical drive circuit VDRV from
the pad PAD, further formed vertically on the outer side of
the horizontal drive circuit HDRV and the triangular wave
generation circuit SGEN, and further formed horizontally to
the bottom of the effective display area AR, making con-
nection of both sides.

[0080] The horizontal drive circuit HDRV is a circuit
generally referred to as gate driver, which is the LTPS built
in the substrate with the present embodiment. Furthermore,
in the case of the present embodiment, three scanning lines
per pixel PXL extend horizontally (in the row direction)
from the horizontal drive circuit HDRV.

[0081] The triangular wave generation circuit, a circuit
required for a pixel PXL circuit previously developed by the
present applicant, supplies one triangular wave per frame.

[0082] For the above-mentioned drive circuit and triangu-
lar wave generation circuit, the circuits and drive waveforms
described particularly in FIG. 23 to FIG. 25 in patent
application No. 2006-51346 previously applied by the
present applicant are used. Since detailed explanations are
given in the application allowing cross-reference, the
present specification will not explain the details.

[0083] The layer structure of the first substrate SUBI is
shown in FIG. 5. The first substrate SUB1 has a structure in
which a glass substrate SUB, a undercoat layer UC, a
polysilicon layer FG, a first insulation layer GI, a first
electrode layer SG, a second insulation layer ILI1, a second
electrode layer SD, a third insulation layer ILI2, a third
electrode layer AD, a fourth insulation layer BANK, a
functional layer OLBF, a fourth electrode layer SUP, and a
fifth electrode layer CD are formed in this order.

[0084] The undercoat layer UC formed on the glass sub-
strate SUB is a laminated film of SiO and SiN. This
laminated film, which is an antidiffusion film which prevents
diffusion of Na from glass to the polysilicon layer FG, is
formed by means of the low pressure chemical vapor
development method (the LPCVD method).
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[0085] Then, an amorphous silicon layer a-Si with 50-nm
film thickness is formed on the glass substrate SUB by use
of the low pressure chemical vapor development method
(LPCVD method). Then, by performing laser annealing of
the entire film surface with excimer laser, a-Si is crystallized
to form the polysilicon layer FG made of polycrystal silicon
p-Si.

[0086] Then, the polysilicon layer FG is patternized
through dry etching to form a channel (active layer) area for
transistors. Then, the first insulation layer GI was formed
with a SiO2 film with 100-nm film thickness by use of the
plasma-enhanced chemical vapor development method
(PECVD method). This first insulation layer GI functions as
a gate insulating film.

[0087] Then, as the first electrode layer SG, a TiW film
with 50-nm film thickness is produced by means of the
sputtering method and then patterning performed. This pat-
terning forms the gate electrode of the thin film transistor,
wiring horizontally extending from the above-mentioned
horizontal drive circuit HDRV and triangular wave genera-
tion circuit SGEN, and other wiring. This wiring may be
MoW wiring.

[0088] Then, n-ion is injected into the patternized poly-
silicon layer from above the gate insulating film by means of
the ion-injection method. n-ion is not injected into an area
having the gate electrode thereabove, which becomes an
active layer.

[0089] Then, heat-activation treatment is performed on of
the first substrate SUB1 under inactive N, atmosphere to
allow doping to be performed effectively. On the above-
mentioned layer, a silicon nitride (SiNx) film is formed as a
second insulation layer ILI1. The film thickness is 200 nm.
[0090] Then, a contact hole is formed in the first insulation
layer GI and the second insulation layer ILI1 above both
ends of the active layer. On the above-mentioned layer, the
second electrode layer SD made of Al with 500-nm film
thickness 1s formed by means of the sputtering method.
Through patterning with a photo-lithography process, the
vertical drive circuit VDRV, wiring vertically extending
such as the current supply line CSL, the cathode bus line
CBL, and a source-drain electrode of the thin film transistor,
etc. are formed. Furthermore, connection is made with the
first electrode layer SG and the polysilicon layer FG through
the contact hole.

[0091] Then, a SiNx film is formed as a third insulation
layer ILI2. The film thickness is 500 nm. A contact hole is
prepared on the source electrode of the thin film transistor.
On the above-mentioned layer, the third electrode layer AD
is formed by means of the sputtering method, in which ITO
is laminated on Al with 150-nm thickness. Furthermore, a
lower electrode AD1 of the organic electroluminescence
element and the relay electrode (pad) AD2 of a cathode
contact CH on the cathode bus line CBL are formed through
patterning of the third electrode layer by use of the photo-
lithography method.

[0092] For these drive circuit and the triangular wave
generation circuit, circuits described particularly in FIG. 12
to FIG. 22 in patent application No. 2006-51346 previously
applied by the present applicant are used. Since detailed
explanations are given in the application allowing cross-
reference, the present specification will not explain the
details.

[0093] Then, by use of the spin coat method, a positive
photosensitivity protection film is formed as a fourth insu-
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lation layer BANK and then bake treatment is performed.
The fourth insulation layer BANK with a 1-um film thick-
ness covered the lower electrode by 3 um, as well as the
surroundings of the cathode contact CH. The fourth insula-
tion layer BANK is a layer referred to as a bank.

[0094] FIG. 6 is a schematic diagram showing an organic
electroluminescence element. The structure is such that a
hole injection layer HIL, a hole transportation layer HTL, an
organic luminescence layer OLE, an electron transportation
layer ETL, an electron injection layer EIL, a buffer layer BF,
and an upper electrode CD are laminated on the lower
electrode AD1. First of all, for the glass substrate SUB
formed up to the lower electrode AD1, 3-minute ultrasonic
washing is performed using each of acetone and pure water
in this order. Spin-drying is performed after the washing.
Then, a common evaporation film of F4-TCNQ and copper
phthalocyanine with 50-nm film thickness is formed by
means of the two-dimensional simultaneous vacuum evapo-
ration method. Shadow masking is used for pattern forma-
tion. The molar proportion of F4-TCNQ and copper phtha-
locyanine is 1:1. The common evaporation film functions as
a hole injection layer HIL.

[0095] Then, 4,4-bis[N-(1-naphthyl)-N-phenylamino]bi-
phenyl film (hereinafter abbreviated as A-NPD film) with
50-nm film thickness is formed by means of the vacuum
evaporation method. Shadow masking is used for pattern
formation. The evaporation area is 1.2 times each side of the
lower electrode. The A-NPD film functions as a hole trans-
portation layer HTL. On the above-mentioned layer, a
common evaporation film of tris(8-quinolinol) aluminum
(hereinafter referred to as Alq) and quinacridone (hereinafter
referred to as Qc) with 20-nm film thickness was formed by
means of two-dimensional simultaneous vacuum evapora-
tion method. Bvaporation is performed by controlling the
evaporation speed to 40:1. The Alq+Qc common evapora-
tion film functions as a luminescence layer EML. Shadow
masking 1s used for pattern formation.

[0096] On the above-mentioned layer, an Alq film with
10-nm film thickness is formed by means of the vacuum
evaporation method. The Alq film functions as an electron
transportation layer ETL. Shadow masking is used for
pattern formation. Then, as an electron injection layer EIL,
a Li-doped Alq film is formed by 10 nm by means of the
two-dimensional simultaneous vacuum evaporation method.
The molar proportion of Alq and Li is 1:1. Shadow masking
is used for pattern formation. The buffer layer BF is formed
through EB evaporation of vanadium oxide. The film thick-
ness is 15 nm. Shadow masking is used for pattern forma-
tion. The composition of the vanadium oxide after evapo-
ration is such that the ratio of vanadium to oxygen is 1:2.2
and the permeability is 95%. The buffer layer may be made
of ZnO, Sn02, WO3, MoO3, or V205. These layers are
formed mainly of an oxide containing a smaller amount of
oxygen decomposed and generated during film formation
than that included in the material of the upper electrode CD.
[0097] Then, the fourth electrode layer SUP is formed
with Al with 100-nm film thickness by means of the sput-
tering method. The auxiliary electrode is formed through
patterning. This layout will be mentioned later. Furthermore,
the fourth electrode layer SUP may be made of Cu or alloys
of Al and Cu, instead of Al. The resistance of the fourth
electrode layer SUP is lower than that of the fifth electrode
layer CD. When the sheet resistance is measured from the
fifth electrode sandwiching the auxiliary electrode having
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been subjected to patterning, the fourth electrode layer may
be formed in such a way that the sheet resistance between
two points which sandwich the auxiliary electrode is lower
than that between two points which do not sandwich the
auxiliary electrode.

[0098] Then, an In—Zn—O film (hereinafter abbreviated
as [Z0 film) with 100-nm film thickness is formed as a
fourth electrode layer SUP by means of the sputtering
method. The [ZO film, which functions as an upper electrode
CD 125, is a non-crystal oxide film. A target satisfying
In/(In+Zn)=0.83 is used. Film formation conditions include
Ar:02 mixture gas as atmosphere, a degree of vacuum of 1
Pa, and a sputtering output of 0.2 W/cm2. The upper
electrode CD made of an In—7nO film functions as a
cathode with a permeability of 80%.

[0099] Then, a SiOxNy film with 50-nm film thickness is
formed by means of the sputtering method. The SiOxNy film
functions as a protection layer. This protection film is
omitted in the Figures. It is desirable that the hole injection
layer HIL mentioned here be made of a material having an
appropriate ionization potential in order to lower injection
obstructions of the lower electrode AD that is an anode, and
the hole transportation layer HIL. Specifically, the material
for the hole injection layer HIL may be but is not limited to
metal phthalocyanine, starburst amine compound, polya-
niline, and polythiophene. Furthermore, it is desirable that
hole donative dopant materials have been doped in the hole
injection layer. Specifically, desirable hole donative dopant
materials include 2,3,5,6-tetrafluoro tetracyano quinodi
methane (F4TCNQ), chlorination iron, and dicyano dichloro
quinine, but not limited thereto and it would be possible that
a plurality of these materials are used together.

[0100] The hole transportation layer HTL. mentioned here
has a role to transport holes and then inject them into the
luminescence layer. Therefore, it is desirable that the layer
HTL be provided with high hole mobility, chemical stability,
and high glass transfer temperature. Preferably, materials for
the hole transportation layer HTL include N,N'-bis(3-meth-
ylphenyl)-N,N'-diphenyl-[1,1'-biphenyl]-4,4'diamine

(TPD);  4,4"-bis[N-(1-naphthyl)-N-phenylamino |biphenyl
(a-NPD); 4,4'.4"-tri(N-carbazolyl)triphenylamine (TCTA);
and  1,3,5-tris[N-(4-diphenylaminophenyl )phenylamino]
benzene (p-DPA-TDAB), but not limited thereto and it
would be possible that a plurality of these materials are used
together.

[0101] The luminescence layer EML mentioned here
refers to a layer in which injected holes recombine with
electrons to produce luminescence with a wavelength spe-
cific to the material. There are two different cases of lumi-
nescence: one is luminescence of a host material itself
forming a luminescence layer and the other is luminescence
of a minute amount of a dopant material added to the host.
Preferably, materials for the host include distyrylarylene
derivative (DPVBI), silole derivative (2PSP) having the
benzene ring as a frame, oxodiazole derivative (EM2) hav-
ing the triphenylamine structure at both ends, perynone
derivative (P1) having the phenanthrene group, oligoth-
iophene derivative (BMA-3T) having the triphenylamine
structure at both ends, perylene derivative (tBu-PTC), tris
(8-quinolinol) aluminum, polybara-phenylene vinylene
derivative, polythiophene derivative, polybara-phenylene
derivative, polysilane derivative, and polyacetylene deriva-
tive, but not limited thereto and it would be possible that a
plurality of these materials are used together.
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[0102] Then, specifically, desirable dopant materials
include quinacridone, coumarin 6, nilered, rubrene, 4-(di-
cyanomethylene)-2-methyl-6-(paradimethylaminostyryl)-
4H-pyran (DCM), and dicarbazole derivative, but not lim-
ited thereto and it would be possible that a plurality of these
materials are used together.

[0103] The electron transportation layer ETL mentioned
here has a role to transport electrons and then inject them
into the luminescence layer. Therefore, it is desirable that the
layer ETL be provided with a high electron mobility. Spe-
cifically, desirable materials include tris(8-quinolinol)alumi-
num, oxadiazole derivative, silole derivative, and zinc ben-
zothiazole complex, but not limited thereto, and it would be
possible that a plurality of these materials are used together.
[0104] The electron injection layer EIL mentioned here, an
organic compound with electron donative dopant materials
doped therein, is used to improve the electron injection
efficiency from the cathode to the electron transportation
layer ETL. Specifically, desirable electron donative dopant
materials include lithium, magnesium, calcium, strontium,
barium, magnesium, aluminum, alkaline metal compounds,
alkaline-earth metal compounds, rare earth metal com-
pounds, organic metal complex containing alkaline metal
ion, organic metal complex containing alkaline-earth metals
ion, and organic metal complex containing rare earth metal
ion, but not limited thereto, and it would be possible that a
plurality of these materials are used together. Specifically,
desirable host materials for the electron injection layer EIL
include tris(8-quinolinol) aluminum, oxadiazole derivative,
silole derivative, and zinc benzodiazole complex, but not
limited thereto, and it would be possible that a plurality of
these materials are used together.

[0105] With the above-mentioned configuration, a struc-
ture not including the electron injection layer EIL or the hole
injection layer HIL is also possible. Furthermore, a structure
not including the electron transportation layer ETL or the
hole transportation layer HTL is also possible. More spe-
cifically, there are three possible cases of the buffer layer: in
contact with the organic luminescence layer EML, in contact
with the electron transportation layer ETL, and in contact
with the electron injection layer EIL.

[0106] It is desirable that the anode material used for the
lower electrode AD1 be a conductive film having a large
work function which improves the efficiency of hole injec-
tion. Specifically, possible materials include metals, such as
molybdenum, nickel, chromium, etc.; alloys using these
metals; and inorganic materials, such as polysilicon, amor-
phous silicon, tin oxides, indium oxide, indium tin oxide
(ITQ), etc., but not limited thereto.

[0107] If an In203-SnO2-containing conductive film is
produced at a substrate temperature of about 200 degrees by
means of the sputtering method, polycrystal state is attained.
In the polycrystal state, the etching speed in the crystal grain
differs from that on the crystal grain boundary surface and
therefore the amorphous state is desirable when using the
film for the lower electrode AD1.

[0108] Furthermore, a configuration using the lower elec-
trode AD1 as a cathode and the upper electrode CD as an
anode is possible. In this case, the lower electrode AD1, the
electron injection layer EIL, the electron transportation layer
ETL, the luminescence layer EML, the hole transportation
layer HTL, the hole injection layer HIL, and the upper
electrode CD are laminated in this order. With the above-
mentioned configuration, a structure not including the elec-
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tron injection layer EIL or not including the hole injection
layer HIL is also possible. Furthermore, a structure not
including the electron transportation layer ETL or the hole
transportation layer HTL is also possible. More specifically,
there are three possible cases of the buffer layer: in contact
with the organic luminescence layer EML, in contact with
the hole transportation layer HTL, and in contact with the
hole injection layer EIL.

[0109] When the lower electrode AD1 is used as a cath-
ode, it is desirable that the cathode material be a conductive
film having a small work function which improves the
efficiency of electron injection. Specifically, possible mate-
rials include aluminum, aluminum-neodymium alloys, mag-
nesium-silver alloys, aluminum-lithium alloys, aluminum-
calcium alloys, aluminum-magnesium alloys, metal
calcium, cerium compounds, etc., but not limited thereto.
[0110] When the upper electrode CD is used as an anode,
possible anode materials include oxides composed mainly of
indium oxide. An In203-SnO2-containing transparent con-
ductive film and a Sn203-ZnO-containing transparent con-
ductive film are particularly desirable. Possible manufactur-
ing methods of a transparent conductive film include the
sputtering method, the facing target sputtering method, the
EB evaporation method, and the ion plating method.
[0111] When the upper electrode CD is formed, a part of
an oxide, a composition material of the upper electrode CD,
is decomposed and then the generated oxygen radical oxi-
dizes the organic film resulting in luminescence voltage rise.
As a result of close study, it is possible to reduce the
luminescence voltage rise by organic film oxidization during
formation of the upper electrode CD by preparing a buffer
layer between the organic film and the upper electrode CD,
the buffer layer formed mainly of a conductive oxide having
an oxygen-binding force stronger than that of the upper
electrode CD.

[0112] When using an upper electrode CD formed mainly
of indium oxide, for example, possible materials of the
buffer layer BF formed mainly of a conductive oxide having
an oxygen-binding force larger than that of the upper elec-
trode CD include vanadium oxide, molybdenum oxide,
tungsten oxide, tantalum oxide, titanium oxide, niobium
oxide, and chromium oxide. On the other hand, a material
composed of germanium oxide, copper oxide, ruthenium
oxide, etc. has an oxygen-binding force smaller than that of
indium oxide, and generates more oxygen radical during
buffer layer film formation than during upper electrode CD
film formation. Therefore, it is not possible to suppress the
luminescence voltage rise.

[0113] Furthermore, if the buffer layer BF is explained in
other words, it can be referred to as a layer between the
organic layer OLE and the upper electrode CD, which is
formed mainly of an oxide having a Gibbs energy generated
near the melting point lower than that of the composition
material of the upper electrode CD. By use of a material,
having a lower Gibbs energy generated near the melting
point than the main raw material of the upper electrode CD,
for the buffer layer, it is possible to reduce the amount of
oxygen radical decomposed and generated before and in
early stage of film formation, resulting in reduced oxidiza-
tion of the organic layer.

[0114] Still in other words, the buffer layer BF can also be
referred to as a layer between the organic layer and the upper
electrode CD, which is formed mainly of an oxide having a
lower Gibbs energy generated near the melting point than
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=300 kJ/mol. Voltage rise can be suppressed to 1V or less by
using a material having a generated Gibbs energy lower than
-300 kJ/mol for the buffer layer BF.

[0115] Furthermore, the buffer layer BF is made of a
material composed mainly of an oxide having a resistivity of
1x107 Qcm or less, and a preferable film thickness is 5 nm
to 50 nm. When a material having a resistivity of 1x107
Qcm or more is used for the buffer layer, large voltage drop
of 0.1V or more occurs in the buffer layer during high-
luminance luminescence, canceling effects of oxidization
prevention. Furthermore, organic film oxidization can be
suppressed by making a film with a thickness of 5 nm or
more; however, it becomes impossible to ignore the effi-
ciency reduction caused by reduced permeability if the film
thickness becomes 50 nm or more. For this reason, the
above-mentioned configuration is employed.

[0116] Furthermore, when the upper electrode CD is used
as an anode, it is preferable that the buffer layer be formed
mainly of vanadium oxide. It is possible to suppress the
voltage rise to almost 0V using the upper electrode CD as an
anode and vanadium oxide for the buffer layer. A desirable
composition of the vanadium oxide is such that the ratio of
oxygen to vanadium is 2 to 5. Furthermore, when the upper
electrode CD is used as an anode and vanadium oxide used
for the buffer layer, the vanadium oxide is also provided with
the function of the hole transportation layer. Therefore, it
becomes possible to supply holes directly to the lumines-
cence layer EML without the hole transportation layer HTL
and the hole injection layer HIL.

[0117] Furthermore, the protection layer is formed on the
upper electrode CD aiming at preventing H,O and O, in the
atmosphere from getting into the upper electrode CD or the
organic layer thereunder. Possible materials for the protec-
tion layer include inorganic materials, such as SiO2, SiN¥x,
SiOxN, etc., and organic materials, such as polypropylene,
polyethylene terephthalate, polyoxymethylene, polyvinyl
chloride, polyvinylidene fluoride, cyanoethyl pulran, poly-
methyl methacrylate, polysulfone, polycarbonate, polyim-
ide, etc., but is not limited thereto.

[0118] FIG. 7 is a block diagram on the first substrate
SUBL, showing the diagram in FIG. 4 in more detail. For the
simplicity of explanation, FIG. 7 shows nine (3x3) pixels
PXL. However, it goes without saying that the present
invention also covers VGA, XGA, and other high-resolution
display devices.

[0119] A plurality of vertical wires including a grayscale
signal line DATA extend from the vertical drive circuit
VDRY arranged above the effective display area AR. This
vertical wiring is formed in the second electrode layer SD.
From the first and second current supply bus lines CSBL1
and CSBL2 extending on all four sides of the effective
display area AR, the current supply lines CSL which are
formed at electrodes of the second electrode layer vertically
extend. From the horizontal drive circuit HDRY, three wires
for each pixel PXL row extend in order to supply three
different signals. This wiring is formed in the first electrode
layer SG.

[0120] The current supply bus line CSBL, which is formed
in the second electrode layer SD, is detoured in the first
electrode layer SG only at a portion where the bus line
intersects with the vertical drive circuit VDRV. The current
supply line CSL is formed along the vertical drive circuit
VDRYV and formed in the second electrode layer SD.
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[0121] The cathode bus line CBL runs on both sides of the
vertical drive circuit VDRV and then is led outside the
effective display area AR, i.e., above (direction from the
effective display area AR to the vertical drive circuit VDRV
in the case of FIG. 5) and below and on both sides of the
effective display area AR. The cathode bus line CBL is
provided with contact holes CH1 to CH4 between wiring
groups vertically arranged along the current supply line CSL
from the vertical drive circuit VDRV and between wiring
groups horizontally arranged along three wires extending
from the horizontal drive circuit HDRV and a wire extending
from the triangular wave generation circuit SGEN. The first
contact holes CH1 are arranged between the first current
supply bus line CSBL1 and the vertical drive circuit VDRV.
The second contact holes CH2 are arranged between the
horizontal drive circuit HDRV and the effective display area
AR. The third contact holes CH3 are arranged between the
second current supply bus line CSBL2 and the effective
display area AR. The fourth contact holes CH4 are arranged
between the triangular wave generation circuit SGEN and
the effective display area AR.

[0122] When forming the cathode bus line CBL in the
second electrode layer SD, the cathode bus line CBL is
detoured in the first electrode layer SG and the third elec-
trode layer at a portion where the bus line intersects with
other wiring in the same layer. Furthermore, when forming
this cathode bus line CBL in the third electrode layer, the
cathode bus line CBL is detoured in the second electrode
layer SD and the third electrode layer at a portion where the
bus line intersects with other wiring in the same layer.

[0123] FIG. 8 is a block diagram of the first substrate
SUBI, showing the arrangement of the auxiliary electrode.
In FIG. 8, cathode contacts CH1 to CH4 are arranged outside
all the pixels PXL constituting the outermost edge of the
display pixel PXL. Furthermore, first and second auxiliary
electrodes SUP1 and SUP2 are formed between all pixels
PXL. A first auxiliary electrode SUP1 on a bank between
horizontally adjacent pixels PXL is a vertically long rect-
angle. A plurality of the first auxiliary electrodes SUP1 are
vertically arranged in the form of dashed line. With the
present embodiment, a solid line of the dashed line has the
same length as the horizontal length of the luminescence
area, and the point-interval of the dashed line is the same as
the horizontal length of the non-luminescence area. A sec-
ond auxiliary electrode SUP2 on a bank between vertically
adjacent pixels PXL is a horizontally long rectangle. A
plurality of the second auxiliary electrodes SUP2 are verti-
cally arranged in the form of dashed line. With the present
embodiment, a solid line of the dashed line has the same
length as the vertical length of the luminescence area, and
the point-interval of the dashed line is the same as the
vertical length of the non-luminescence area.

[0124] Since the first auxiliary electrodes SUP1 and the
second auxiliary electrodes SUP2 make it possible to sup-
press voltage drop produced in the arrangement directions
thereof, it is possible to suppress luminance unevenness in
each individual direction. A third auxiliary electrode SUP3
around the effective display area AR is formed from a first
formation area line CDC1, in the form of a picture frame,
i.e., from the outside of the effective display area AR to a
second formation area CDC2 on the banks of the outermost
pixels PXL. The common voltage VCOM is supplied to the
third auxiliary electrode SUP3 by the first to fourth cathode
contacts CH1 to CH4 arranged outside each pixel PXL.
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Since voltage drop produced in the horizontal and vertical
directions can be suppressed by preparing the third auxiliary
electrode SUP3, it is possible to suppress luminance uneven-
ness in the horizontal and vertical directions. Furthermore,
since the cathode contacts CH are arranged horizontally and
vertically with respect to the third auxiliary electrodes SUP3
extending horizontally and vertically, suppression of voltage
drop is also possible. The upper electrode CD, common to
each pixel PXL, extends to the second formation area line
CDC2 exceeding the first formation area line CDCI. Since
the auxiliary electrodes SUP1, SUP2, and SUP3 suppress
voltage drop, metal materials with low resistance are used.
For example, Al having a low resistance can easily be
formed at low cost. Furthermore, Zn has an advantage of
being resistant to corrosion.

[0125] Cross-sectional structures of the first substrate
SUBI taken along the C-D, E-F, G-H, and I-J lines of FIG.
8 are shown in FIG. 9 and FIG. 10. FIG. 9 shows a
cross-sectional structure of the first substrate SUB1 taken
along the C-D and E-F lines of FIG. 8. The cross-sectional
structure of the pixel area PXL is shown on the left-hand
side, and the cross-sectional structure of the cathode contact
CDC area on the right-hand side of FIG. 9. The fundamental
layer structure is the same as the one of FIG. 5. A cathode
contact area CDC ranges from the first formation area line
CDC1 to the second formation area line CDC2, with a
portion included in the pixel area PXL excluded from that
range.

[0126] On the pixel area PXL formed are: the third insu-
lation layer ILI2 on a thin film transistor with the gate
electrode formed in the first electrode layer SG and the
source drain electrode formed in the second electrode layer
SD; the lower electrode AD1 connected to the source drain
electrode of the thin film transistor; a bank BANK delimit-
ing the lower electrodes AD1; the functional layer OLBF
including the organic layer EML and the buffer layer formed
on the lower electrode ADI; the first auxiliary electrode
SUPT; the second auxiliary electrode (SUP2); the upper
electrode CD common to all pixels PXL; and a part of the
third auxiliary electrode SUP3. The bank having an opening
above the lower electrode AD covers the surrounding of the
lower electrode AD and the third insulation layer ILI2 and
extends beyond the contact hole CH in the cathode contact
area.

[0127] In the cathode contact area CDC, the functional
layer OLBF extending from the pixel area PXL, the third
auxiliary electrode SUP3 layer, and the upper electrode CD
layer are formed on the third insulating film. At the contact
hole CH, a relay electrode AD2 of the same layer as the
lower electrode AD1, i.e., the third electrode layer is formed.
At the contact hole CH, therefore, the cathode bus line CBL
formed in the second electrode layer SD, the relay electrode
AD2 formed in third electrode layers AD formed on the
contact pad PAD of the cathode bus line CBL, the fourth
electrode layer SUP constituting the third auxiliary electrode
SUP3 formed on the relay electrode AD2, and the fifth
electrode layer CD constituting the upper electrode CD are
laminated.

[0128] FIG. 10 shows a cross-sectional structure of the
first substrate SUB1 taken along the G-H and I-J lines of
FIG. 8; it is a cross-sectional view showing the structure of
two consecutive pixel areas PXL.

[0129] Example cross-sectional structures of the first sub-
strate SUB1 taken along the C-D and E-F lines of FIG. 8 are
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shown in FIGS. 11 to 17. FIG. 11 differs from FIG. 9 in that
the upper electrode CD uses almost the same pattern as that
of the functional layer OLBF. FIG. 12 differs from FIG. 9 in
that the first contact hole CH1 in the bank which is an
opening of the bank, and the second contact hole CH2 which
is an opening of the third insulation layer ILI2 are shifted in
the planar direction. If the third insulation layer IL12 or the
bank BANK is thick, the taper angle of the contact hole may
become steep, or the relay electrode AD2, the third auxiliary
electrode SUP3, or the upper electrode CD may incur
connection failure. However, the connection reliability can
be improved through shift in the planar direction in this
manner.

[0130] FIG. 13 differs from FIG. 12 in that the upper
electrode CD is formed immediately before the first contact
hole CH1. FIG. 14 differs from FIG. 9 in that at least one
functional layer OLBF is protruded and the upper electrode
CD covers up to the protruded position. FIG. 15 differs from
FIG. 12 in that the cathode bus line CBL is formed not in the
second electrode layer SD but in the first electrode layer SG.
FIG. 16 differs from FI1G. 9 in that the cathode bus line CBL
is formed not in the second electrode layer SD but in the first
electrode layer SG. FIG. 17 differs from FIG. 9 in that the
upper electrode CD is formed up to immediately before the
cathode contact CH and the auxiliary electrode is formed
thereon.

[0131] The block diagram of the first substrate SUBI
having a dummy pixel DPXL is present is shown in FIG. 18
and FIG. 19. FIG. 18 differs from FIG. 7 in that the pixels
on the outermost circumference are dummy pixels DPXL.
FIG. 19 differs from FIG. 8 also in that the pixels on the
outermost circumference are dummy pixels DPXL. In both
Figures, there is no opening in any dummy pixel DPXL.
[0132] An example cross-sectional structure of the first
substrate SUB1 taken along the G-H line of FIG. 19 is
shown in FIG. 20. FIG. 20 is a cross-sectional view of
horizontally neighboring two pixels: a dummy pixel DPXL
and a display pixel PXL.. An example cross-sectional struc-
ture of the first substrate SUB1 taken along the I-J line of
FIG. 19 is shown in FIG. 21.

[0133] FIG. 22 to FIG. 31 are plan views showing the
planar layout of the auxiliary electrode. The structure of
FIG. 22 is such that the third auxiliary electrode SUP3 is
formed around the effective display area (AR) in a frame
shape and connected to the cathode bus line CBL (for
example, refer to FIG. 18) at the contact holes (cathode
contacts) CH(CH1, CH2, CH3, and CH4) arranged along the
four (vertical and horizontal) sides. The cathode contacts CH
are formed on a row and column basis of the rectangular
pixels PXL (refer to FIG. 7) arranged in the effective display
area (AR). Furthermore, the first auxiliary electrode SUP1
and the second auxiliary electrode SUP2 are formed
between pixels PXL. The first auxiliary electrodes SUP1,
which are horizontally-long rectangular electrodes, are aux-
iliary electrodes formed on banks between vertically neigh-
boring pixels PXL (top-to-bottom direction of Figure). Each
of these electrodes is independent on a pixel PXL basis at the
top and bottom positions and the left and right (horizontal)
positions of each pixel PXL. The second auxiliary electrodes
SUP2, which are vertically-long rectangular electrodes, are
auxiliary electrodes formed on banks between horizontally
neighboring pixels PXL. Each of these electrodes is inde-
pendent on a pixel PXL basis at all four positions of each
pixel PXL. However, it is not necessary that the above-
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mentioned auxiliary electrodes be formed between all pixels
PXL, nor that the formation unit be between luminescence
areas as long as they are formed on banks. Specifically, an
area without a first auxiliary electrode SUP1 between lumi-
nescence areas, and an area with a first auxiliary electrode
SUP1 between luminescence areas may be arranged in a
parallel manner.

[0134] FIG. 23 differs from FIG. 22 in that none of the
second auxiliary electrodes SUP2 shown in FIG. 22 are
formed. FIG. 24 differs from FIG. 23 in that all the first
auxiliary electrodes SUP1 are connected. Any desired first
auxiliary electrodes SUP1 may be connected. It is not
necessary that all the first auxiliary electrodes SUP1 are
connected. Specifically, assuming that there are X pixels
PXL in the vertical direction and there are y first auxiliary
electrodes SUPI in the vertical direction, a relationship of
x>y is acceptable.

[0135] FIG. 25 differs from FIG. 24 in that all the first
auxiliary electrodes SUP1 are connected with the third
auxiliary electrodes SUP3. In FIG. 25, all the first auxiliary
electrodes SUP1 are connected with the third auxiliary
electrodes SUP3; however, it is necessary that at least one
first auxiliary electrode SUP1 be connected with third aux-
iliary electrode SUP3.

[0136] FIG. 26 differs from FIG. 22 in that none of the first
auxiliary electrodes SUP1 shown in FIG. 22 are formed.
[0137] FIG. 27 differs from FIG. 26 in that all the second
auxiliary electrodes SUP2 are connected. It would be pos-
sible that any desired second auxiliary electrodes SUP2, not
necessarily all ones, are connected. Specifically, assuming
that there are v pixels PXL in the horizontal direction and
there are w second auxiliary electrodes SUP2 in the hori-
zontal direction, a relationship of v>w is acceptable.
[0138] FIG. 28 differs from FIG. 27 in that all the second
auxiliary electrode SUP2 are connected with the third aux-
iliary electrodes SUP3. In this FIG. 28, all the second
auxiliary electrodes SUP2 are connected with the third
auxiliary electrodes SUP3; however, it would be possible
that at least one second auxiliary electrode SUP2, not
necessarily all ones, is connected with the third auxiliary
electrode SUP3.

[0139] FIG. 29 differs from FIG. 22 in that the third
auxiliary electrode SUP3 is segmentalized. In the case of
FIG. 29, the third auxiliary electrode is segmentalized on all
four sides; however, it may be segmentalized only on any
one side. Furthermore, there is one segmentalized section for
each two pixels PXL, but not limited thereto; however, it
would be possible that there is only one segmentalized
section for each pixel PXL or for a plurality of pixels PXL.
Furthermore, it would be possible that there are segmental-
ized sections not at horizontal and vertical positions between
luminescence areas but at horizontal and vertical positions
of luminescence areas.

[0140] FIG. 30 differs from FIG. 22 in that the third
auxiliary electrode SUP3 is not formed.

[0141] FIG. 31 differs from FIG. 28 in that segmentalized
sections in the third auxiliary electrode SUP3 are prepared
only in the direction in which the second auxiliary electrodes
SUP2 extend, i.e., in the vertical direction of the effective
display area AR.

What is claimed is:
1. An organic electroluminescence display device com-
prising:
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a plurality of active elements; and
aplurality of organic electroluminescence elements which
produce multi-color luminescence through control by
the active elements, the plurality of active elements and
the plurality of organic electroluminescence elements
being formed on a substrate;
wherein
the organic electroluminescence elements each have a
lower electrode, a functional layer containing an
organic layer, and an upper electrode laminated in this
order from the substrate side;
the upper electrode of the plurality of organic electrolu-
minescence elements is a common electrode to all the
organic electroluminescence elements; and
an auxiliary electrode made of a material equivalent to
that of the upper electrode or a material with a con-
ductivity higher than that of the upper electrode is
formed between the upper electrode and the functional
layer.
2. An organic electroluminescence display device com-
prising:
a plurality of active elements; and
a plurality of organic electroluminescence elements which
produce luminescence through control by the active
elements, the plurality of active elements and the
plurality of organic electroluminescence elements
being formed on a substrate;
wherein
the organic electroluminescence element has a lower
electrode, a functional layer containing an organic
layer, and an upper electrode laminated in this order
from the substrate side;
the upper electrode of the plurality of organic electrolu-
minescence elements is a common electrode to the
plurality of organic electroluminescence elements;
a metal electrode is provided between the upper electrode
and the organic layer; and
the sheet resistance between two points on the upper
electrode which sandwich the metal electrode is lower
than that between two points which do not sandwich
the metal electrode.
3. The organic electroluminescence display device
according to claim 1, wherein
an insulating film is provided between the lower electrode
and the organic layer; and
the auxiliary electrode is provided at a position of over-
lapping with the insulating film.
4. The organic electroluminescence display device
according to claim 1, wherein
the auxiliary electrode is arranged between the plurality of
organic electroluminescence elements.
5. The organic electroluminescence display device
according to claim 1, wherein
the auxiliary electrode is arranged between the adjacent
lower electrodes.
6. The organic electroluminescence display device
according to claim 1, wherein
the plurality of organic electroluminescence elements are
arranged in a matrix form; and
the auxiliary electrode extends in a row direction or in a
column direction on a screen.
7. The organic electroluminescence display device
according to claim 1, wherein
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the auxiliary electrode is formed outside an effective
display area.

8. The organic electroluminescence display device

according to claim 7, wherein

at least a part of the auxiliary electrode is connected with
a wiring below the organic layer outside the effective
display area.

9. The organic electroluminescence display device

according to claim 8, wherein

at the connecting section, the upper electrode is provided
above said auxiliary electrode.

10. The organic electroluminescence display device

according to claim 8, wherein

an electrode in the same layer as said lower electrode
exists between said wiring below organic layer and said
auxiliary electrode.

11. The organic electroluminescence display device

according to claim 8§, wherein

said wiring below the organic layer is a wiring in the same
layer as that of a source electrode or a drain electrode
of the active element.

12. The organic electroluminescence display device

according to claim 1, wherein

the upper electrode is a transparent conductive film.

13. The organic electroluminescence display device

according to claim 12, wherein

the transparent conductive film contains a light-permeable
thin metal film containing ITO, IZO or ZnO.

14. The organic electroluminescence display device

according to claim 1, wherein

the lower electrode contains a non-light-impermeable thin
metal film.

15. The organic electroluminescence display device

according to claim 14, wherein

the lower electrode includes a structure in which a trans-
parent conductive film is laminated on the non-light-
impermeable thin metal film.

16. An organic electroluminescence display device com-

prising:

an organic electroluminescence element;

a vertical drive circuit;

a scanning line;

a first active element which captures a data signal for each
pixel by means of the vertical drive circuit and the
scanning line; and

a second active element which controls the amount of
current passed in the organic electroluminescence ele-
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ment by means of a data signal captured for each pixel
by the first active element, the organic electrolumines-
cence element, the vertical drive circuit, the scanning
line, the first active element, and the second active
element being formed on a substrate;

wherein

the organic electroluminescence element includes a lower
electrode, an organic layer, and a light-permeable upper
electrode laminated in this order from the substrate
side;

a first insulating film is formed between the active ele-
ment and the lower electrode;

a second insulating film having an opening formed on the
lower electrode is formed between the fringe of the
lower electrode and the first insulating film and above
the vertical drive circuit and the scanning line;

the organic layer is formed on the opening and the second
insulating film;

the upper electrode is arranged above the opening and
formed commonly with a plurality of pixels; and

a metal layer is formed between the upper electrode and
the organic layer, at a position of overlapping with the
second insulating film, between the upper electrode and
the second insulating film.

17. The organic electroluminescence display device

according to claim 16, wherein

the sheet resistance of the upper electrode when the metal
layer is formed becomes lower than that when the metal
layer is not formed.

18. The organic electroluminescence display device

according to claim 2, wherein

an insulating film is provided between the lower electrode
and the organic layer; and

the metal electrode is provided at a position of overlap-
ping with the insulating film.

19. The organic electroluminescence display device

according to claim 2, wherein

the metal electrode is arranged between the plurality of
organic electroluminescence elements.

20. The organic electroluminescence display device

according to claim 2, wherein

the metal electrode is arranged between the adjacent
lower electrodes.
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