USOORE44914E
(19) United States
12 Relissued Patent (10) Patent Number: US RE44,914 E
Asano et al. 45) Date of Reissued Patent: May 27, 2014
(54) DISPLAY DEVICE AND PIXEL CIRCUIT 2004/0149886 Al1* 8/2004 Matsueda et al. .......... 250/208.1
1.AYOUT METHOD 2005/0264498 Al* 12/2005 Asano ..........ccccooevevriinnn, 345/76
2006/0001621 Al1* 1/2006 Onoetal. ....................... 345/76
1
(71)  Applicant: Sony Corporation. Tokyo (JP) 2006/0186822 Al*  8/2006 Park .....cccocovevvcvrene. 315/169.3
(72) Inventors: Mitsuru Asano, Kanagawa (IP); FORBIGN PATENT DOCUMENTS
Selichiro Jinta,, Kanagawa (JP); Hiroshi TP 2000-010123 A 1/2000
Fujimura, Aichi (JP); Masatsugu JP 2005-108528 4/2005
Tomida, Kanagawa (JP) JP 2005-227562 A 8/2005
JP 2005-345722 12/2005
: : JP 2005-345723 12/2005
(73) Assignee: Sony Corporation, Tokyo (IP) P 5005345793 A 122005
JP 2006-011429 A 1/2006
(21) Appl. No.: 13/659,488
OTHER PUBLICATIONS
(22) Filed: Oct. 24, 2012 o _ S
Korean Intellectual Property Office Notice of Rejection 1ssued Sep. 1,
Related U.S. Patent Documents 2013 for corresponding Korean Application No. 10-2007-0071008,
Reissue of: . _
(64) PatentNo.. 7,821,525 cited by examiner
isqulz\To ' %3;-2266,53810 Primary Examiner — Ricardo L Osorio
Filfgd: ) Tul 17’ 007 (74) Attorney, Agent, or Firm — Rader, Fishman & Grauer
' R PLLC
(30) Foreign Application Priority Data (57) ABSTRACT
Jul. 31,2006 (JP) oo, 2006-207664 The present invention provides a display device including a
pixel array unit, a first power supply line, and a second power
(51) Int.Cl. supply line. The pixel array unit 1s formed by two-dimension-
G096 5710 (2006.01) ally arranging pixel circuits each including an electrooptic
clement determinming display luminance and a driving circuit
(52) U.S. CL 11 g display _ g
L01S) O 345/690; 345/76  lor driving the electrooptic element in a form of a matrix. The
(58) Field of Classification Search Lirst pOWCL Supply 11116‘18 ﬁ.jr supplying a first power Sl.lppl.y
USPC oo 345/690, 697,76, 87, 82 potentialto the pixel circuits. The first power supply line 1s
Soe annlieation file for eomnlete seareh hicto arrangec} along‘a direction fjf pixel arrangement of a pl‘:&{el
PP P 24 column 1n the pixel array unit. The second power supply line
(56) References Cited 1s Tor supplying a second power supply potential to the pixel

circuits. The second power supply line 1sw arranged along the
direction of the pixel arrangement of the pixel column 1n the
pixel array unit.

U.S. PATENT DOCUMENTS

5,790,213 A * &/1998 Sasakietal. .................... 349/48
6,768,482 B2* 7/2004 Asanoetal. .............o...... 345/90 19 Claims, 15 Drawing Sheets
10(1,1 10(1,2 10(1,3 10(1,4
0 i o i 00
cpi Y | Y, cp2(=Cp1) 5 Cp1 Cp2(=Cp1)
ZBl ‘ '
‘W - A AN
| 7
il
26 fﬁ é 27
787
16- L A2 L 16 L
‘\—\F_ mﬁﬁryjm e
T m;”jm;/ﬁm I~ 1 <EZE
1777 28" Yl T 17 T
---------------------------- ?f ? e A A s aE Y EmfE s A m e mm e AT TN AR AR m -
Cpi 4 | A Cp2(=Cp1) Cp1 Cp2(=Cp1)
W AN
N
H
W
AV
n
1 ;ﬁ; ] L 1 i
g mﬁﬁvpjm _ R W oo 7 SR R -
— R .;_- gm e —_ I—el'— SRR i —
e AA... . LS L AU L
| 0 | | -0 5
10(2,1) 10(2,2) 10(2,3) 10(2,4)



US RE44.914 E

0Z

(£)PNYISA

Sheet 1 of 15

May 27, 2014

U.S. Patent

(£)ENVISA |
B B
o o
: _ : _ Nk
|l i1=|llIz1 | &
<l | =<| < =
QI I<<11O]| | <€
Nt 1O twn L)
— T 1% H2] |
- < | N_ | < -
. ) <1,
i - o’ )
CHELE]|E
1INDYID ._.H:U,Eu w | 2] | w o
Y3XTd[™ 13X1d > 1= |
=11Zll2] 12
Mﬁwvzqug “ _H. - oY W Mm
I)ENVISA -
l---'. (DZNVISA | S Er=n ot
1 IIIJ 1lll NER (1) TNVISA L T,
(v°1) d- (€71) ! be~TC
LINDYID 911 LINDAID LINJHID 17 1INDHID
13X1d — 13XId 13XId
m W s bE €& Cf 1t

SIG(1)

/

113




U.S. Patent May 27, 2014 Sheet 2 of 15 US RE44,914 E

FIG.?2
10
/
SIG Vi Ve VDD

11

VSS

/ VoD
Vsig=Vofs+Vdata

Vdata>0 :
( ) 14 15~ VSCANZ(i)

VSCAN1(i)’ J .5

|
VSCAN4(i) VSCAN3(i 11
25 ——QIE:IS § N/ Coled>>(Cs

Vofs

; (=V2/V1)  vini(=v2/V1); pe



US RE44.914 E

Sheet 3 of 15

May 27, 2014

U.S. Patent

A0T43d NOISSIWA

LHO9I7 73 JINYOYO : {NOISSIWI LHOT]] @OI¥3d ONILIYM viva : [OINLIYM]
NOILO3YE0I YA

A0I¥3d INILIIHHOD

QOIY3d ONILOFYH0D ALINIGOW * INOILOIHY0I INTVA ATOHS3YHL + INOILIFHHO0I YIA

(00I¥dd NOILlvdvd3ud

NOILDIHYOD 1 ONILIIM

NOISSIWS
1HOIT

1 3WIL

N e T A O O [

NOLLOIYYOI INTYA AT0HSIUHL  [NOTLVHYdIdd
NOILD3HH0D WA

NOILVdYd3IUd NOILDIHHOD N1 ONILIYM | NOILYYVdIYdd

(1) SNLYLS
— L [ wesswawen L] ORRARS

m 1 S £

63 8 391 b AT)

g W oy e
- W e g g e

I L R

AVE...

NOISSIWI LHODIT 13 9NIYNG
IOV 1LT10A DONIATEQ) 19A

= e +- Rk w |
- - . - il g wr wrur o B olla g prwE W i e o o s

-

o E m w W - . w i i
& w = B . . - e - w -
m-wira - -

'I

e

i E N w9 8. L - s o -

d13Id 3NO

- JUIA
SA

=-SJON B

(DENVISA

(1DENVDISA
(NZNVYISA

(1) INVDSA

r D14



US RE44.914 E

Sheet 4 of 15

May 27, 2014

U.S. Patent

N b1 ~

NOI[LI334d00D

11

b1

LINDAID
NOILOIHHOD

ol ey B ogh e w o w il BB g g

- - O o o B




U.S. Patent May 27, 2014 Sheet 5 of 15 US RE44,914 E

PIXEL CIRCUIT(1,4)



U.S. Patent May 27, 2014 Sheet 6 of 15 US RE44,914 E

E 5 e~
T 4 N 9
. ’ A n :
— o _I |_I O —I I_.:
~— (I ; T :
Dﬂ....--i"- S’ ’ ~— 2
M : ~N ' E

: = : ﬂ-\[ :

: O E : , H g :

O

S S S s S TR 7

A-——_—-———_‘“- HIE H‘H "

gl N W\m\“‘mﬁ\-@m‘m NN

16
17

> : E . !
3 1 i = .
-~ i © N L8N ;
— i . =
~—r -' : "
S —- AL gL
N : : R
— z A
i A 25 A 5
~N L . . R
S : 0 C T
i ' " )
E : ) -{ |_: 'TIJ -I I_:
. a . 2 ' =.
O N @ §§ . N . E s
: .'. e
S.‘ SRR *m_l?;\ SRR Nmm\mm,?}}m 0
Ef e il
' C.'I. ’ ﬂ.. '
— U ’K ™ _ N O <. :
~ :' e~
— : o
5 1l JF A AR g
. ——Q

..........................................



US RE44.914 E

Sheet 7 of 15

May 27, 2014

U.S. Patent

|
[
i
[
[
]
[
L)
§
L
"

r--l--—-l------------

r----’-----’----------'-‘

N m e RS eSS e = e

(9'b) LINDAWID ! (S'¢) LINDHID (b’#) LINDUID

[
L)
[ ]
f
’
]
’
"
-
’
'
]
$
L
L
r
L
'
L
¥
r
]
1
i
1
1
L

--Ii'----i------[

--.------------J

S g e
A em RS R s EEEr o

(€'t) LINDWID: (2'#) LINDYID: (T'F) LINDYID:

.......... TEXId: 0 aAxId;  3AXld: H_m«.ﬂ o Axd:  13XMdE

w @ :: (O ) (8 W w

: (9'¢) PSuEu. (S'€) LINDYID: (b'E) LINDWID: (£7€) 1InD¥TD: (Z'E) LINDWID: (1'€) LINDWID :

......... S daXid: .umxz. ._m_x:_. dx:. ....._.M_..HAE. 73X :
©® | @ M w m w
(9'2) ::uﬁum (§'2) t:uEum (#'2) .::uEum (') t:uEu. (2'2) t:u,&om (1'2) t:uﬁuw

.......... BXId: o W3aXId: o 13Xd; WBXId:  EXId: X

(9) (D) (g)

M eassar-mscmnen—ny
memmsrmcemenemnn
ecmmmeamssammsan
cemasrmasmememmna
ceeeccmremerenened
cevsmumassrsenes

(9'1) LINDYID  (8'1) LINDYID: (#'T) LINDYID: (€°1) LINDYID: (2'1) L1n2d1D: (T71) 1INDAUID:
13XId } _ 13XId ¢ 13X1d 13XId ; 13XId ! : 13XI1d .

[
1
|
L
L
|
1
1
1
i
'
|
i
|
)
1
]
l
I
I
1
J
1
1
i
1
1
i
i
r
)
&
L
!
r
I
l
i
L
i
1
1
]
i
'
1
b
¢
]
'
N
]
l
I‘
L
L
L
4
4
Y
I
i
¢
]
1
'
'
i
1
L
I
l'
’
I
1
|
1
I
1
!
|
I
i
1
t
i
L
'
l
l
’
L]
i
L
¥
i
"
L]
1
I
)
i
[
¥
i
1
I



U.S. Patent May 27, 2014 Sheet 8 of 15 US RE44,914 E

-------------------------------- ‘ -—------‘

_

dE
. i_I ............................................

"‘

i
O

.«m\m\mi&mm\ a/

: ] O .
N MWM\\ S
S &l \\\\m\x\;‘m&m\‘%\&

V1 V2

$

=
bR

TR

4L

1L

%

OEETEEEESE

FI1G.9

& £ I \ O E
IN m'mmﬁg&\\ AR
SV YN o Bl \WWN\*
: ) !
o © N\ \W\m

iC k- 5

M-

N 4L A

. .m\mm&m&\ o ~

: = Y u\(' o~ :
N NWM\\ N
SN TN

] ;

N "'l |_ 2 """"""""""" -

~

---------------------------------------------



U.S. Patent May 27, 2014 Sheet 9 of 15 US RE44,914 E

\}@\m\‘m\\
i‘.

O \}mm TN A R

> 59 8]#)
: &,(.

S B
= 1L

2
/

s

7

----'-‘-"--‘-----“----"---h--.‘--.--j‘---__---1

AL

MR O T

{:x\ = I 2
NI TTTERY \\*‘m\ \m\\

H oy v o W W e

;, ‘%.\“‘ N \\‘*‘;\\\ T 1\&\
\:\ SN | |‘ B N \&mM\mm

O TTITTNmTTNT m%\\m\\%‘g‘ i
— \E « TR s‘a\\ H1 I
R A T R \m\&&\\

\\ T m“\ :

ﬁ\

I

- |

1
k
L]

E o~ ™~
g

o™

_|

MM T N

R % I
N R R
OOt

B \&{‘m\\ E h

S
\\\\\\ T \\

§ o R
o 5 I-E‘"] """""""""" Lo

)
LMy

o
>

1—I

>

- -

---------------------------------------------



U.S. Patent May 27, 2014 Sheet 10 of 15 US RE44,914 E

10
/ VDD
Vsig=Vofs+Vdata |
(Vdata>0) 14 15~ VSCANZ(i)
........... e ecemeneecreeecrereeneecenrene
133 ' 19
18~
T
5 ; Csub
VSCAN1(i): =17 ] | 1
i - 11 vdc
- V:’SCAN4(I) VSCANB(u)I 16 \ / Coleds > (e
i Vofs l

" =V1 VZ inil = 1 E
Ve ini=v2vni e



U.S. Patent May 27, 2014 Sheet 11 of 15 US RE44,914 E

--------------------------------------------------------------------------------------

: —
: v
E X )
LA > L W T
R ' : — :
; : Oy "‘E : AN W '_:
) N : % :
~ 3 \§~\ ' :
E E . O

R
LR \
*mmﬁ%\\n\m \mm (
. s

R s \\wmﬁgm .
i
5 \ \
| I_g &\ \
L X el

1

TRY_ s

N St S r‘i"l
S_L i ||
: al -3 : .

i . © - :

O g ~
== X o NGX o
—_ a . a i :

Ll ~N i O re—~Q O T2
I I < A AL I SR I
= RN A s
1 ERE . i
: ~ : :

v :\\ SN\ ' \ Y O
S o m‘;\i\m - \M&;}W
—_—- e, - o L i~ |
<} SN\ ““ W\@t&
1 BRI BmE
i | : !
5 | -0 L )
— . X Llg S

16
17
Cpix

......................................................................................



U.S. Patent May 27, 2014 Sheet 12 of 15 US RE44,914 E

--------------------------------------------------------------------------------------

: X N
: = : D~
! e : =
< : I
SRR 'S
e’ '

AN
: tiﬁ%\t\\
|

i

]

|

[}

[ )

. k
k

k

k

[ 1

)

W\ AN '

o ®

Al = A ss v
o R T R R
N BN\

= § e \ @

kxt\}\“ 5 a‘\\\mh\ = I' &

‘ | : . 9
xLlgs s x Ly 5
= : 2 :
) ‘-2 . J :

--------------------------------------------------------------------------------------

RaSad. : N
o o | G
P, ™~ , N
ey - =
’ s

s

B
//4 N

7

/277

R

AR
ool

e

k
e
] N

LY

] ' ~
i o = & 1N B
Q SN R :
: W% LD w-l M \\: E g :
4 - If S \ =
e N o
— . : ‘ S
N N : :
P~ - — '

|
Y

--------------------------------------------------------------------------------------



U.S. Patent May 27, 2014 Sheet 13 of 15 US RE44,914 E

-----------------------------------------

o UE I frererre

1L 9

I
HHTIIANTN Rl
Bl O,

s :

S \\\\\\m\m\\\\\\fﬁm

E T

L

\\\\\\\\}\\L\\\

"
3
L

F1G.14

§ WM\\ -

N IS SI2NE
AN & HE \\\\ \\\\\\\\\E\QM
5 h \\\\\\\\\\\\\\\\\\\\\1}\\\\\\

5 < _| E £__,| WO

LLJ ' = ™N
E -
Pz




U.S. Patent

-----------

~\§\

\“%\

FIG.15

May 27, 2014

_I

\‘\@\\\\\\ hh
\\\ T
~\\ 1

\\Q\\\\

\\\\:‘\\\ \b\\m&
= I W
\\\\\\‘&\\:‘m\\

\\

RIS

\\\\. &\\

\ '
1% I I 5 :
\:\\m \\ \ S
\\ \\\\\\\\\\\k\\

‘2\\\\\
m—-m

Sheet 14 of 15

R
\\\\\ M

R

\§
\ \\\\\\\\\\\

\\
i

\\\\\\\\\\\m‘\m\ '

\\\

\

\.\\

H
\\\\\\\ \\\\\\\\\“\\\\\\\\\

l_

\\\

\.\\\

\n\\\ L
\\\ \\\\\\\\k\\

\\m\\ \m“\\\\\\\‘

k\.‘\

---------------------------

US RE44.914 E



US RE44.914 E

Sheet 15 of 15

May 27, 2014

U.S. Patent

1

SUEU

LINDYID ONILTAM Vivd

91 DI4

SEO) I N N R N B A

(E)PNVISA

(E)ENVISA

(E)ZNVOSA

(E)INVYISA

Z)PNYISA

(ZJENVISA

(TYZNYISA
(Z)TNVISA

FOURTH VERTICAL SCANNER | | |

(DpNVISA ]
(T)ENVISA |
(T)ZNVISA |

(T)INVISA
PC~1C

I A Y S A
SECOND VERTICAL SCANNER

THIRD VERTICAL SCANNER
FIRST VERTICAL SCANNER

bE &€ CE 1t

/

Ot



US RE44,914 E

1

DISPLAY DEVICE AND PIXEL CIRCUIT
LAYOUT METHOD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCES TO RELATED
APPLICATIONS

The present [invention contains subject matter related to]
application is a reissue application of application Ser. No.

11/826,580, filed on Jul. 17, 2007, now U.S. Pat. No. 7,821,
525, the entive contents of which being incovporated herein by

reference. The present application claims priority based on

Japanese Patent Application JP 2006-207664 filed in the
Japan Patent Office on Jul. 31, 2006, the entire contents of
which being incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a display device and a
layout method for pixel circuits, and particularly to a panel
type display device and a layout method for pixel circuits in
the display device.

2. Description of the Related Art

In a field of display devices, panel type display devices
such as liquid crystal display devices (LCDs; Liquid Crystal
Displays), EL (FElectro-Luminescence) display devices,
plasma display devices (PDPs; Plasma Display Panels) and
the like have recently been becoming mainstream 1n place of
CRTs (Cathode-Ray Tubes) 1n related art, because the panel
type display devices have features of small thickness, light
weilght, high definition, and the like.

In an active matnx type display device formed by disposing,
an active element 1n a pixel circuit including an electrooptic
clement among the panel type display devices, a circuit can be
formed with a TF'T (Thin Film Transistor), so that the func-
tionality of the pixel circuit can be improved by the TFT
circuit.

In the active matnix type display device using the TFT
circuit, there are variations in TFT characteristics such as
threshold voltage Vth, mobaility u, and the like, and therefore
higher 1image quality 1s generally achieved by providing a
correction circuit 1n each pixel circuit and correcting the
variations 1n the TFT characteristics by the correction circuat.
When a correction circuit 1s thus provided 1n a pixel circuit,
the number of power supply lines for supplying power supply
voltage to the pixel circuit tends to be increased. The increase
in the number of lines squeezes the layout area of a pixel, thus
preventing the achievement of higher definition with an
increase in the number of pixels of a display device.

Thus, 1n related art, a power supply line 1s disposed
between two pixel circuits adjacent to each other, and the
power supply line 1s shared between the two pixel circuits,
whereby the layout area of pixels (pixel circuits) 1s reduced,
and higher defimition of the display device 1s achieved (see
Japanese Patent Laid-open No. 2005-108528, for example).

SUMMARY OF THE INVENTION

It 1s desirable to provide a display device and a layout
method for pixel circuits in the display device that make 1t
possible to further reduce the layout area of the pixel circuits
for even higher defimition.
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2

According to an embodiment of the present 1invention, a
display device includes: a pixel array unit formed by two-

dimensionally arranging pixel circuits each including an elec-
trooptic element determinming display luminance and a driving
circuit for driving the electrooptic element in the form of a
matrix; and a first power supply line and a second power
supply line for supplying a first power supply potential and a
second power supply potential to the pixel circuits. The first
power supply line and the second power supply line are
arranged along a direction of pixel arrangement of a pixel
column 1n the pixel array unit. Two pixel circuits adjacent to
cach other in the pixel array unit are set as a pair. When the
two pixel circuits are each viewed from an opposite direction
in a direction of pixel arrangement of a pixel row 1n the pixel
array unit, the two pixel circuits are formed such that layout
configurations of electrooptic elements and driving circuits
are symmetrical. When the two pixel circuits are each viewed
from the opposite direction, the first power supply line and the
second power supply line are routed to the two pixel circuits
such that wiring patterns of the first power supply line and the
second power supply line are symmetrical.

In the display device having the above-described constitu-
tion, when the two pixel circuits are each viewed from an
opposite direction in a direction of pixel arrangement of a
pixel row, the two pixel circuits are formed such that layout
configurations of electrooptic elements and driving circuits
(circuit elements) are symmetrical. The first power supply
line and the second power supply line are routed to the two
pixel circuits such that wiring patterns of the first power
supply line and the second power supply line are symmetri-
cal. Thereby the power supply lines can be shared between the
two pixel circuits. When the power supply lines are shared
between the two pixel circuits, the number of power supply
lines per pixel column 1s reduced, so that the layout area of the
pixel circuits can be correspondingly reduced.

According to an embodiment of the present invention, the
layout area of pixel circuits can be reduced. Therefore the
number of pixels can be increased, and resultantly a high-
definition display image can be obtained. In addition, degra-
dation 1n 1mage quality due to an effect of a loss of layout
symmetry does not occur, so that an organic EL display
device of high image quality can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing an example of configu-
ration of an active matrix type display device according to an
embodiment of the present invention;

FIG. 2 1s a circuit diagram showing a basic configuration of
a pixel circuit;

FIG. 3 1s a circuit diagram showing a concrete example of
a pixel circuit;

FIG. 4 1s a ttiming waveform chart showing a timing rela-
tion of a first to a fourth scanning pulse, and changes in gate
potential and source potential of a driving transistor;

FIG. 5 1s a diagram showing a layout of two pixel circuits
forming a pair;

FIG. 6 1s a diagram showing layout configurations of
respective pixel circuits 1n a stripe arrangement;

FI1G. 7 1s a diagram showing a layout relation of two power
supply lines according to a first embodiment;

FIG. 8 1s a diagram showing layout configurations of
respective pixel circuits 1n a delta arrangement;

FIG. 9 15 a diagram showing a layout relation of two power
supply lines according to a second embodiment;

FIG. 10 1s a diagram showing an ordinary layout relation of
two power supply lines in a delta arrangement;
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FIG. 11 1s a circuit diagram showing another concrete
example of a pixel circuit;

FIG. 12 1s a diagram showing a layout relation of two
power supply lines and pixel capacitances according to a third
embodiment;

FI1G. 13 1s a diagram showing a layout relation when pixel
capacitances are connected to a same power supply line in a
stripe arrangement;

FIG. 14 1s a diagram showing a layout relation of two
power supply lines and pixel capacitances according to a
fourth embodiment;

FI1G. 15 1s a diagram showing a layout relation when pixel
capacitances are connected to a same power supply line in a
delta arrangement; and

FIG. 16 1s a block diagram showing an example of con-
figuration of an active matrix type display device according to
an example of modification of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Preferred embodiments of the present invention will here-
inafter be described 1n detail with reference to the drawings.

FI1G. 1 1s a block diagram showing an example of configu-
ration of an active matrix type display device according to an
embodiment of the present invention.

As shown 1n FIG. 1, the active matrix type display device
according to the present embodiment includes a pixel array
unit 20, a vertical scanning circuit 30, and a data writing
circuit 40. The pixel array unit 20 1s formed by two-dimen-
sionally arranging pixel circuits 10 each including an elec-
trooptic element determiming display luminance in the form
of a matrix. The vertical scanning circuit 30 1s for selecting
and scanning the pixel circuits 10 of the pixel array unit 20 1n
row units. The data writing circuit 40 1s for writing a data
signal (luminance data) SIG to the pixel circuits 10 of a pixel
row selected by the vertical scanning circuit 30.

A concrete circuit example of the pixel circuits 10 will be
described later. The pixel array unit 20 has a pixel arrange-
ment of three rowsxiour columns for simplicity of the figure.
Four scanning lines 21 to 24, for example, are arranged for
cach row of the pixel arrangement. A data line (signal line) 25
and two power supply lines 26 and 27 for supplying power
supply potentials V1 and V2, for example, are arranged for
cach pixel column of the pixel arrangement.

Generally, the pixel array unit 20 1s formed on a transparent
insulative substrate such as a glass substrate or the like, and 1s
of a plane type (tlat type) panel structure. Each pixel circuit 10
of the pixel array unit 20 can be formed using an amorphous
silicon TFT (Thin Film Transistor) or a low-temperature
polysilicon TFT. When the low-temperature polysilicon TFT
1s used, the vertical scanming circuit 30 and the data writing
circuit 40 can also be formed integrally on a panel forming the
pixel array umt 20.

The vertical scanning circuit 30 1s formed by a first to a
tourth vertical (V) scanner 31 to 34 corresponding to the four
scanning lines 21 to 24. The first to fourth vertical scanners 31
to 34 are formed by a shiit register, for example. The first to
fourth vertical scanners 31 to 34 output a first to a fourth
scanning pulse VSCANI1 to VSCAN4, respectively, 1n appro-
priate timing. The first to fourth scanning pulses VSCANI1 to
VSCAN4 are supplied to a row unit of the pixel circuits 10 of
the pixel array umt 20 via the scanning lines 21 to 24.

(Pixel Circuit)

FI1G. 2 shows a basic configuration of a pixel circuit 10. The
pixel circuit 10 includes: an organic EL element 11 changing,
light emission luminance thereof according to the value of a
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4

current flowing through the device, for example, as an elec-
trooptic element determining display luminance; a driving
transistor 12 and a writing transistor 13 as active elements for
driving the organic EL element 11; and for example a correc-
tion circuit 14. The driving transistor 12, the writing transistor
13, and the correction circuit 14 form a driving circuit for
driving the organic EL element 11.

The organic EL element 11 has a cathode electrode con-
nected to apower supply potential VSS (for example a ground
potential GND). The driving transistor 12 1s formed by an
N-channel type TFT, for example. The driving transistor 12 1s
connected between a power supply potential VDD (for
example a positive power supply potential) and an anode
clectrode of the organic EL element 11. The driving transistor
12 supplies the organic EL element 11 with a driving current
corresponding to the signal potential of the data signal SIG
written by the writing transistor 13.

The writing transistor 13 1s formed by an N-channel type
TFT, for example. The writing transistor 13 1s connected
between the data line 25 and the correction circuit 14. When
the scanning pulse VSCANI output from the vertical scanner
31 1n FIG. 1 1s applied to the gate of the writing transistor 13,
the writing transistor 13 samples the data signal SIG, and
writes the data signal SIG into the pixel. The correction circuit
14 uses the power supply potentials V1 and V2 supplied by
the two power supply lines 26 and 27 mentioned above as
operating power. The correction circuit 14 for example cor-
rects variations in threshold voltage Vth of the driving tran-
sistor 12 and mobaility 1 in each pixel.

Incidentally, the power supply potentials V1 and V2 do not
need to be the power supply potentials supplied to the correc-
tion circuit 14, and may be the power supply potential VDD
and the power supply potential VSS, for example.

FIG. 3 1s a circuit diagram showing a concrete example of
the pixel circuit 10. As shown in FIG. 3, the pixel circuit 10
according to the concrete example has three switching tran-
sistors 15 to 17 and a capacitor 18 1n addition to the organic
EL element 11, the driving transistor 12, and the writing
transistor 13.

The switching transistor 15 1s formed by a P-channel type
TFT, for example. The switching transistor 15 has a source
connected to the power supply potential VDD, and has a drain
connected to the drain of the driving transistor 12. The scan-
ning pulse VSCAN2 output from the second vertical scanner
32 1n FIG. 1 1s applied to the gate of the switching transistor
15. The switching transistor 16 1s formed by an N-channel
type TFT, for example. The switching transistor 16 has a drain
connected to a connection node between the source of the
driving transistor 12 and the anode electrode of the organic
EL element 11, and has a source connected to a power supply
potential Vini. The scanning pulse VSCAN3 output from the
third vertical scanner 33 1n FIG. 1 1s applied to the gate of the
switching transistor 16.

The switching transistor 17 1s formed by an N-channel type
TFT, for example. The switching transistor 17 has a drain
connected to a power supply potential Vois, and has a source
connected to the drain of the writing transistor 13 (the gate of
the driving transistor 12). The scanning pulse VSCAN4 out-
put from the fourth vertical scanner 34 1n FIG. 1 1s applied to
the gate of the switching transistor 17. The capacitor 18 has
one terminal connected to a connection node between the gate
of the driving transistor 12 and the drain of the writing tran-
sistor 13, and has another terminal connected to the connec-
tion node between the source of the driving transistor 12 and
the anode electrode of the organic EL element 11.

In this case, the switching transistors 16 and 17 and the
capacitor 18 form the correction circuit 14 1n FIG. 3, that 1s,
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the circuit for correcting variations in threshold voltage Vth of
the driving transistor 12 and mobility u 1n each pixel. This
correction circuit 14 1s supplied with the power supply poten-
tials V1 and V2 by the power supply lines 26 and 27. The
power supply potential V2 (or the power supply potential V1)
1s used as the power supply potential Vini. The power supply
potential V1 (or the power supply potential V2) 1s used as the
power supply potential Vois.

In the concrete example shown 1n FIG. 3, an N-channel
type TFT 1s used as the driving transistor 12, the writing
transistor 13, and the switching transistors 16 and 17, and a
P-channel type TFT 1s used as the switching transistor 15.
However, the combination of the conduction types of the
driving transistor 12, the writing transistor 13, and the switch-
ing transistors 15 to 17 1n this case 1s a mere example, and the
embodiment of the present invention 1s not limited to the
above combination.

In the pixel circuit 10 formed by connecting each of the
constituent elements 1n the above-described connecting rela-
tion, each of the constituent elements functions as follows.
The writing transistor 13 when set in a conducting state
samples the signal voltage Vsig(=Vois+Vdata; Vdata>0) of
the data signal SIG supplied through the data line 25. The
sampled signal voltage Vsig 1s retained by the capacitor 18.
When set 1 a conducting state, the switching transistor 135
supplies current from the power supply potential VDD to the
driving transistor 12.

The driving transistor 12 drives the organic EL element 11
by supplying a current having a value corresponding to the
signal voltage Vsig retained by the capacitor 18 when the
switching transistor 15 1s in the conducting state (current
driving). The switching transistors 16 and 17 are set in a
conducting state as appropriate to detect the threshold voltage
Vth of the driving transistor 12 prior to the current driving of
the organic EL element 11 and retain the detected threshold
voltage Vth 1n the capacitor 18 to cancel the effect of the
threshold voltage Vth 1n advance.

In this pixel circuit 10, as a condition for ensuring normal
operation, the third power supply potential Vini 1s set lower
than a potential obtained by subtracting the threshold voltage
Vth of the driving transistor 12 from the fourth power supply
potential Vois. That 1s, there 1s a level relation Vimi<Vois—
Vth. In addition, a level obtained by adding the threshold
voltage Vthel of the organic EL element 11 to a cathode
potential Vcat (the ground potential GND 1n this case) 1s set
higher than a level obtained by subtracting the threshold
voltage Vth of the driving transistor 12 from the fourth power
supply potential Vois. That 1s, there 1s a level relation Vcat+
Vthel>Vois—Vth(>Vim).

The circuit operation of the active matrix type display
device formed by two-dimensionally arranging pixel circuits
10 having the above-described configuration in the form of a
matrix will next be described with reference to a timing
wavelform chart of FIG. 4. In the timing waveiform chart of
FIG. 4, a period from time t1 to time t9 1s a period of one field.
In this one-field period, the pixel rows of the pixel array unit
20 are sequentially scanned, with each pixel row scanned
once.

FIG. 4 shows a timing relation of the scanning pulses
VSCANI1 to VSCAN4 supplied from the first to fourth verti-
cal scanners 31 to 34 to pixel circuits 10 via the first to fourth
scanning lines 21 to 24 when the pixel circuits 10 1n an 1th row
are driven, and changes in gate potential Vg and source poten-
t1al Vs of a driving transistor 12.

In this case, because the writing transistor 13 and the
switching transistors 16 and 17 are of the N-channel type, a
state of high level (1n the present example, the power supply
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potential VDD; hereinafter described as “H” level) of the first
scanning pulse VSCANI, the third scanning pulse VSCAN3,
and the fourth scanning pulse VSCAN4 1s an active state. A
state of low level (1n the present example, the power supply
potential VSS (GND level); hereinafter described as “L”
level) of the first scanning pulse VSCANI1, the third scanning
pulse VSCAN3, and the fourth scanning pulse VSCAN4 15 an
inactive state. Because the switching transistor 15 1s of the
P-channel type, the state of the “L”" level of the second scan-
ning pulse VSCAN2 1s an active state, and the state of the “H”
level of the second scanning pulse VSCAN2 is an 1nactive
state.

(Light Emission Period)

First, 1n a normal light emission period (17 to t8), the first
scanning pulse VSCANI1 output from the first vertical scan-
ner 31, the second scanning pulse VSCAN2 output from the
second vertical scanner 32, the third scanming pulse VSCAN3
output from the third vertical scanner 33, and the fourth
scanning pulse VSCAN4 output from the fourth vertical scan-
ner 34 are all at the “L” level. Therefore, the writing transistor
13 and the switching transistors 16 and 17 are in a non-
conducting (ofl) state, and the switching transistor 15 1s 1n a
conducting (on) state.

At this time, because the driving transistor 12 1s designed to
operate 1n a saturation region, the driving transistor 12 oper-
ates as a constant-current source. As a result, a constant drain-
to-source current Ids given by the following Equation (1) 1s
passed through the switching transistor 15 and then supplied
from the driving transistor 12 to the organic EL element 11.

Ids(¥2)-p(W/L)Cox(Vgs—Vth)? (1)

where Vth 1s the threshold voltage of the driving transistor 12,
W 1s a carrier mobility, W 1s a channel width, L 1s a channel

length, Cox 1s a gate capacitance per unit area, and Vgs 1s a
gate-to-source voltage.

Then, at time t8, the second scanning pulse VSCAN?2
makes a transition from the “L” level to the “H” level,
whereby the switching transistor 15 1s set 1n a non-conducting
state to interrupt the supply of the current from the power
supply potential VDD to the driving transistor 12. Therefore
the light emission of the organic EL element 11 1s stopped,
and then a non-emission period begins.

(Threshold Value Correction Preparation Period)

With the switching transistor 15 1n the non-conducting
state, at time t1 (19), the third scanning pulse VSCAN3 output
from the third vertical scanner 33 and the fourth scanning
pulse VSCAN4 output from the fourth vertical scanner 34
both make a transition from the “L” level to the “H” level.
Thereby the switching transistors 16 and 17 are set 1n a
conducting state. Thus a threshold value correction prepara-
tion period begins to correct (cancel) a variation 1n the thresh-
old voltage Vth of the driving transistor 12.

Either of the switching transistors 16 and 17 may be set 1n
a conducting state first. When the switching transistors 16 and
17 are set in a conducting state, the power supply potential
Vois 1s applied to the gate of the driving transistor 12 via the
switching transistor 17, and the power supply potential Vini1s
applied to the source of the driving transistor 12 (the anode
clectrode of the organic EL element 11) via the switching
transistor 16.

At this time, because there 1s a level relation Vini<Vcat+
Vthel as described above, the organic EL element 11 1s in a
reverse-biased state. Hence, no current flows through the
organic EL element 11, and the organic EL element 11 1s1n a
non-emission state. The gate-to-source voltage Vgs of the
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driving transistor 12 assumes a value of Vois—Vini. In this
case, as described above, a level relation Vols—Vini>Vth 1s
satisfied.

At time 12, the third scanning pulse VSCAN3 output from
the third vertical scanner 33 makes a transition from the “H”
level to the “L”" level. Thereby, the switching transistor 16 1s
set 1n a non-conducting state, and the threshold value correc-
tion preparation period 1s ended.

(Threshold Value Correcting Period)

Then, at time t3, the second scanning pulse VSCAN?2 out-
put from the second vertical scanner 32 makes a transition
from the “H” level to the “L” level. Thereby, the switching
transistor 13 1s set 1n a conducting state. When the switching,
transistor 15 1s set 1n a conducting state, a current flows 1n a
path of the power supply potential VDD, the switching tran-
sistor 15, the capacitor 18, the switching transistor 17, and the
power supply potential Vois 1n this order.

At this time, the gate potential Vg of the driving transistor
12 1s maintained at the power supply potential Vois, and the
current continues flowing in the above-described path until
the driving transistor 12 1s cut off (changed from a conducting,
state to a non-conducting state). At this time, the source
potential Vs of the driving transistor 12 gradually increases
from the power supply potential Vini with the passage of time.

Then, when a certain time has passed and the gate-to-
source voltage Vs of the driving transistor 12 has become the
threshold voltage Vth of the driving transistor 12, the driving,
transistor 12 1s cut off. This gate-to-source potential ditfer-
ence Vth of the dniving transistor 12 1s retained by the capaci-
tor 18 as potential for correcting the threshold value. At this
time, Vel=Voifs-Vth<Vcat+Vthel.

Thereafter, at time t4, the second scanning pulse VSCAN?2
output from the second vertical scanner 32 makes a transition
from the “L” level to the “H” level, and the fourth scanning
pulse VSCAN4 output from the fourth vertical scanner 34
makes a transition from the “H” level to the “L” level.
Thereby, the switching transistors 15 and 17 are set in a
non-conducting state. A period from time t3 to time t4 1s a
period for detecting the threshold voltage Vth of the driving
transistor 12. In this case, this detection period t3-t4 1s
referred to as a threshold value correcting period.

When the switching transistors 15 and 17 are set in a
non-conducting state (time t4), the threshold value correcting
period 1s ended. At this time, the switching transistor 13 1s set
in the non-conducting state before the switching transistor 17,
whereby variation 1n the gate potential Vg of the driving
transistor 12 can be suppressed.

(Writing Period)

Thereafter, at time t3, the first scanming pulse VSCANI1
output from the first vertical scanner 31 makes a transition
from the “L” level to the “H” level. Thereby the writing
transistor 13 1s set 1 a conducting state, and a period for
writing an mput signal voltage Vsig begins. In this writing
period, the input signal voltage Vsig 1s sampled by the writing,
transistor 13 and then written to the capacitor 18.

The organic EL element 11 has a capacitive component.
Letting Coled be the capacitance value of the capacitive com-
ponent of the organic EL element 11, Cs be the capacitance
value of the capacitor 18, and Cp be the capacitance value of
the parasitic capacitance of the driving transistor 12, the gate-
to-source voltage Vgs of the driving transistor 12 1s deter-
mined as 1n the following Equation (2).

Vgs={Coled/(Coled+Cs+Cp) }-(Vsig—Vofs)+Vth (2)

Generally, the capacitance value Coled of the capacitive
component of the organic EL element 11 1s substantially
higher than the capacitance value Cs of the capacitor 18 and
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the capacitance value Cp of the parasitic capacitance of the
driving transistor 12. Hence, the gate-to-source voltage Vgs
of the driving transistor 12 is substantially (Vsig—Vois)+Vth.
In addition, because the capacitance value Cs of the capacitor
18 1s substantially lower than the capacitance value Coled of
the capacitive component of the organic EL element 11, most
of the signal voltage Vsig 1s written to the capacitor 18. To be
exact, a difference Vsig—Vini between the signal voltage Vsig
and the source potential Vs of the driving transistor 12, that is,
the power supply potential Vin1 1s written as data voltage
Vdata.

At this time, the data voltage Vdata(=Vsig—Vini) 1is
retained by the capacitor 18 1n a state of being added to the
threshold voltage Vth retained by the capacitor 18. That s, the
voltage retained by the capacitor 18, that 1s, the gate-to-source
voltage Vgs of the driving transistor 12 1s Vsig—Vini+Vth.
Supposing that Vini=0 V for simplicity of the following
description, the gate-to-source voltage Vgs 1s Vsig+Vth. By
thus retaining the threshold voltage Vth 1n the capacitor 18 in
advance, 1t 1s possible to correct a variation or a secular
change 1n the threshold voltage Vth, as will be described later.

That 1s, by retaining the threshold voltage Vth in the
capacitor 18 in advance, at a time of driving of the driving
transistor 12 by the signal voltage Vsig, the threshold voltage
Vth of the driving transistor 12 i1s canceled by the threshold
voltage Vth retained 1n the capacitor 18, or 1n other words, the
threshold voltage Vth 1s corrected. Thus, even when there1s a
variation or a secular change 1n the threshold voltage Vth in
cach pixel, the light emission luminance of the organic EL
clement 11 can be kept constant without being atfected by the
variation or the secular change 1n the threshold voltage Vth.
(Mobility Correcting Period)

With the first scanning pulse VSCANI at the “H” level, at
time t6, the second scanning pulse VSCAN2 output from the
second vertical scanner 32 makes a transition from the “H”
level to the “L” level, and thus the switching transistor 15 1s
set 1n a conducting state. Thereby, the data writing period
ends and a mobility correcting period begins to correct a
variation in the mobility p of the driving transistor 12. In this
mobility correcting period, the active period (“H” level
period) of the first scanning pulse VSCANI1 and the active
period (“L” level period) of the second scanning pulse
VSCAN2 overlap each other.

When the switching transistor 15 1s set 1n a conducting,
state, a current 1s supplied from the power supply potential
VDD to the driving transistor 12, and therefore the pixel
circuit 10 ends the non-emission period and enters an emis-
sion period. Thus, 1n a period when the writing transistor 13 1s
still 1n a conducting state, that 1s, 1n a period t6-17 1n which a
latter part of a sampling period and a start part of the emission
period overlap each other, mobility correction 1s performed to
cancel dependence on the mobility u of drain-to-source cur-
rent Ids of the driving transistor 12.

Incidentally, 1n the start part t6-t7 of the emission period 1n
which the mobility correction i1s performed, the drain-to-
source current Ids flows through the driving transistor 12 with
the gate potential Vg of the driving transistor 12 fixed at the
signal voltage Vsig. In this case, by making a setting such that
Vois—Vth<Vthel, the organic EL eclement 11 1s set 1 a
reverse-biased state. Therefore, even when the pixel circuit 10
enters the emission period, the organic EL element 11 does
not emit light.

In the mobility correcting period t6-t7, because the organic
EL element 11 1s 1in a reverse-biased state, the organic EL
clement 11 exhibits a simple capacitance characteristic rather
than a diode characteristic. Hence, the drain-to-source current
Ids flowing through the driving transistor 12 1s written to a
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capacitance C(=Cs+Coled) obtained by combining the
capacitance value Cs of the capacitor 18 with the capacitance
value Coled of the capacitive component of the organmic EL
clement 11. This writing increases the source potential Vs of
the driving transistor 12. In the timing chart of FIG. 4, an
amount of increase 1n the source potential Vs 1s denoted as

AV,

The amount of increase AV 1n the source potential Vs 1s
subtracted in the end from the gate-to-source voltage Vgs of
the drniving transistor 12 which voltage i1s retained in the
capacitor 18, or 1n other words, the amount of increase AV 1n
the source potential Vs acts to discharge a charge stored in the
capacitor 18, meaning that negative feedback 1s effected. That
1s, the amount of increase AV 1n the source potential Vs 1s an
amount ol negative feedback. At this time, the gate-to-source
voltage Vgs 1s Vsig—AV+Vth. Thus effecting the negative
teedback of the drain-to-source current Ids flowing through
the dniving transistor 12 to the gate input, that 1s, the gate-to-
source voltage Vgs of the driving transistor 12 can correct a
variation in the mobility u of the driving transistor 12.
(Emaission Period)

Thereafter, at time t7, the first scanming pulse VSCANI1
output from the first vertical scanner 31 is set to the “L” level.
Thereby the writing transistor 13 1s set 1n a non-conducting
state. Thus, the mobaility correcting period ends and an emis-
sion period begins. As a result, the gate of the driving tran-
sistor 12 1s disconnected from the data line 23, and the appli-
cation of the signal voltage Vsig 1s stopped. Thus the gate
potential Vg of the drniving transistor 12 can increase, and
increases with the source potential Vs. Meanwhile, the gate-
to-source voltage Vgs retained by the capacitor 18 maintains
a value of Vsig—AV+Vth.

As the source potential Vs of the driving transistor 12 1s
increased, the reverse-biased state of the organic EL element
11 1s cleared. Thus, with the drain-to-source current Ids flow-
ing from the driving transistor 12 into the organic EL element
11, the organic EL element 11 starts actually emitting light.

A relation of the drain-to-source current Ids to the gate-to-
source voltage Vgs 1n this case 1s given by the following
Equation (3) obtained by substituting Vsig—AV+Vth for Vgs
in the above-described Equation (1).

[ds = ku(Vgs — Vth)* (3)

= ku(Vsig — AV

In the above Equation (3), k=(12)(W/L)Cox.

As 1s clear from the Equation (3), a term of the threshold
voltage Vth of the driving transistor 12 1s cancelled. It 1s thus
understood that the drain-to-source current Ids supplied from
the driving transistor 12 to the organic EL element 11 1s not
dependent on the threshold voltage Vth of the driving tran-
sistor 12. The drain-to-source current Ids 1s basically deter-
mined by the mput signal voltage Vsig. In other words, the
organic EL element 11 emits light at a luminance correspond-
ing to the input signal voltage Vsig without being affected by
a variation or a secular change in the threshold voltage Vth of
the driving transistor 12.

In addition, as 1s clear from the Equation (3), the input
signal voltage Vsig 1s corrected by the amount of feedback
AV as a result of the negative feedback of the drain-to-source
current Ids to the gate iput of the driving transistor 12. This
amount of feedback AV acts to cancel the effect of the mobil-
ity u 1n a coetficient part of Equation (3). Thus, the drain-to-
source current Ids 1s, 1n effect, dependent on the input signal

5

10

15

20

25

30

35

40

45

50

55

60

65

10

voltage Vsig. That 1s, the organic EL element 11 emats light at
a luminance corresponding to the input signal voltage Vsig
not only without being atfected by the threshold voltage Vth
of the driving transistor 12 but also without being affected by
a variation or a secular change 1n the mobaility pu of the driving
transistor 12. As a result, uniform 1mage quality free from
streaks and variations 1n luminance can be obtained.

Finally, at time t8, the second scanning pulse VSCAN?2
output from the second vertical scanner 32 makes a transition
from the “L”" level to the “H” level. Thus the switching tran-
sistor 15 1s set 1n a non-conducting state. Thereby, the supply
of the current from the power supply VDD to the driving
transistor 12 1s interrupted, and the emission period 1s ended.
Thereatter, proceeding to a next field at time t9 (1), a series of
operations including threshold value correction, mobility cor-
rection, and light emitting operation 1s repeated.

In an active matrix type display device formed by arranging
pixel circuits 10 including the organic EL element 11 as a
current-driven type electrooptic element 1n the form of a
matrix, the I-V characteristics of the organic EL element 11
are changed when the light emission time of the organic EL
clement 11 1s lengthened. Because of this, a potential at the
connection node between the anode electrode of the organic
EL element 11 and the source of the driving transistor 12 1is
also changed.

In the active matrix type display device according to the
present embodiment, on the other hand, the current flowing
through the organic EL element 11 1s not changed because the
gate-to-source voltage Vgs of the driving transistor 12 is
maintained at a fixed value. Hence, even when the 1I-V char-
acteristics of the organic EL element 11 are degraded, the
light emission luminance of the organic EL element 11 1s not
changed because the constant drain-to-source current Ids
continues flowing through the organic EL element 11 (a func-
tion of compensating for variations 1n characteristic of the
organic EL element 11).

In addition, by retaining the threshold voltage Vth of the
driving transistor 12 1n the capacitor 18 in advance before the
signal voltage Vsig 1s written, 1t 1s possible to cancel (correct)
the threshold voltage Vth of the driving transistor 12, and
supply the organic EL element 11 with the constant drain-to-
source current Ids unaffected by a variation or a secular
change in the threshold voltage Vth 1n each pixel, so that a
display 1image of high image quality can be obtained (a func-
tion of compensating for varnations i Vth of the driving
transistor 12).

Further, by performing the negative feedback of the drain-
to-source current Ids to the gate input of the driving transistor
12, and correcting the input signal voltage Vsig by the amount
of feedback AV 1n the mobility correcting period t6-t7, 1t 1s
possible to cancel dependence on the mobility u of the drain-
to-source current Ids of the driving transistor 12, and supply
the organic EL element 11 with the drain-to-source current
Ids dependent on the mnput signal voltage Vsig, so that a
display image of uniform image quality free from streaks and
variations 1n luminance caused by a pixel-by-pixel vanation
or a secular change in the mobility u of the driving transistor
12 can be obtained (a function of compensating for the mobil-
ity u of the driving transistor 12).

[Layout of Pixel Circuits]

The layout of pixel circuits 10 as a feature of the embodi-
ment of the present invention will be described 1n the follow-
ing.

First Embodiment

First, description will be made of a case as a first embodi-
ment where 1 a color display device having organic EL
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clements 11 emitting light of each of colors R (red), G
(green), and B (blue), pixel circuits 10 including the organic
EL elements 11 emitting light of each of the colors are 1n a
stripe arrangement 1n which pixel circuits 10 of the same
color are arranged 1n the form of a stripe.

As shown 1n FIG. 1, for each of the pixel circuits 10, the
scanning lines 21 to 24 are arranged along a direction of
arrangement of pixels of a pixel row, and the data line 235 1s
disposed along a direction of arrangement of pixels of a pixel
column. In addition, a plurality of power supply lines such as
a power supply line (not shown) for supplying the power
supply potential VDD, the power supply lines 26 and 27 for
supplying the power supply potentials V1 and V2, and the like
are arranged along the direction of arrangement of the pixels
of the pixel column.

As shown 1 FIG. 1, with two pixel circuits 10 and 10
horizontally adjacent to each other in a same pixel row as a
pair, two data lines 25 and 25 corresponding to the respective
pixel circuits 10 and 10 are arranged on both sides of the two
pixel circuits 10 and 10. Directing attention to pixel circuits
10(1,1) and 10 (1, 2) 1n a first row and 1n a first column and
a second columnin FIG. 1, as shownin FIG. 5, a data line 25-1
tor the first column 1s disposed on one side of the pixel circuits
10 (1, 1) and 10 (1, 2), and a data line 25-2 for the second
column 1s disposed on another side of the pixel circuits 10 (1,
1)and 10 (1, 2).

By thus arranging the data lines 25-1 and 25-2 on both sides
ol the pair of the pixel circuits 10 (1,1)and 10 (1, 2), as 1s clear
from FIG. 5, organic EL elements 11, driving transistors 12,
writing transistors 13, and correction circuits 14 conse-
quently form layout shapes bilaterally symmetrical with
respect to a boundary line 0 between the pixel circuits 10 (1,
1) and 10 (1, 2).

As aresult, the layout configurations of the pixel circuits 10
in the pixel array unit 20 having a stripe arrangement of three
rows and four columns has bilateral symmetry in each unit
(pair) of two pixel columns adjacent to each other, as shown
in FIG. 6. Incidentally, in FIG. 6, the layout configurations of
the pixel circuits 10 are simply represented by a letter “F” to
facilitate understanding.

As for two power supply lines having power supply current
capacities substantially equal to each other, for example the
power supply lines 26 and 27 for supplying the power supply
potentials V1 and V2 among the plurality of power supply
lines, as shown in FIG. 7, one power supply line 26 1s disposed
in each of pixel columns to which pixel circuits 10 (1, 1) and
10 (1, 3) belong (odd-numbered pixel columns). The other
power supply line 27 1s disposed 1n each of pixel columns to
which pixel circuits 10 (1, 2) and 10 (1, 4) belong (even-
numbered pixel columns). At this time, the wiring patterns of
the power supply line 26 and the power supply line 27 are laid
out so as to be bilaterally symmetrical with respect to a
boundary line O between an odd-numbered pixel column and
an even-numbered pixel column. The power supply line 26
and the power supply line 27 are shared by the respective
pixel circuits 10 1n the odd-numbered pixel column and the
even-numbered pixel column.

In this case, the “bilateral symmetry” of the layout con-
figurations of the pixel circuits 10 and the wiring patterns of
the power supply lines 26 and 27 includes not only perfect
symmetry meaning that the layout configurations and the
wiring patterns on a right side and a left side perfectly coin-
cide with each other but also the following cases.

Pixel coellicients or the like of the pixel circuits 10 may
differ depending on driving color (RGB), and accordingly the
s1ze of the transistors 12 to 17 and the capacitor 18 may ditfer.
Theretore, the layout configurations of the pixel circuits 10,
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which configurations are determined by the size of the tran-
sistors 12 to 17 and the capacitor 18, may not be perfectly
bilaterally symmetrical. In addition, as for the wiring of the
power supply lines 26 and 27, contact holes 28 and 29 made
concomitantly with the wiring, and the like, because the
power supply potentials V1 and V2 are supplied to different
circuits, the wiring patterns may not be periectly bilaterally
symmetrical. Such cases will be included 1n the concept of
“bilateral symmetry”.

Directing attention to the pixel circuits 10 (1, 1) and 10 (1,
2) forming a patr, as 1s clear from FIG. 7, bilateral symmetry
1s somewhat broken 1n the part of the contact holes 28 and 29
in the wiring of the power supply lines 26 and 27, but the pixel
circuits 10 (1, 1) and 10 (1, 2) can be treated as pixel circuits
having layout configurations that are electrically bilaterally
symmetrical in practice for the following reasons 1) and 2).

1) Symmetry 1s broken between the power supply lines 26
and 27, but there 1s less effect of the jumping in of voltage as
compared with the scanning lines 21 to 24 and the data line
25.

2) When the wiring patterns of the power supply lines 26
and 27 are laid out so as to be bilaterally symmetrical, and
there 1s a parasitic capacitance Cpl between a circuit element
and the power supply line 26 1n one pixel circuit 10 (1, 1), a
parasitic capacitance Cp2 present between a circuit element
and the power supply line 27 in the other pixel circuit 10 (1, 2)
having a substantially symmetrical layout 1s substantially
equal to the parasitic capacitance Cpl.

Incidentally, the above description has been made of the
layout of the power supply lines 26 and 27 among the plural-
ity of power supply lines. As for the power supply line for
supplying the power supply potential VDD, the power supply
line for supplying the power supply potential VDD supplies
the driving transistor 12 with current for driving the organic
EL element 11, and thus the wiring of the power supply line
for supplying the power supply potential VDD 1s thicker than
the wiring of the power supply lines 26 and 27. The wiring of
the power supply line for supplying the power supply poten-
tial VDD 1s for example laid out on the boundary line O
between the odd-numbered pixel column and the even-num-
bered pixel column, whereby the symmetry of the layout of
the pixel circuits 10 (1, 1) and 10 (1, 2) as a pair can be
maintained.

As described above, 1n an organic EL display device
formed with a stripe arrangement of pixel circuits 10 includ-
ing organic EL elements 11 emitting light of each of colors R,
(G, and B, two pixel circuits 10 and 10 horizontally adjacent to
cach other 1n a same pixel row are set as a pair. When the two
pixel circuits 10 and 10 are each viewed from an opposite
direction (a right direction for the pixel circuit on the left side
and a left direction for the pixel circuit on the right side) 1n a
direction of pixel arrangement of a pixel row (a horizontal
direction of the figure), the two pixel circuits 10 and 10 are
formed such that the layout configurations of organic EL
clements 11 and circuit elements (12 to 18) are symmetrical.
Power supply lines 26 and 27 are routed to the two pixel
circuits 10 and 10 such that the wiring patterns of the power
supply lines 26 and 27 are symmetrical, whereby the power
supply lines 26 and 27 can be shared between the two pixel
circuits 10 and 10 as a pair.

The power supply lines 26 and 27 are shared between the
two pixel circuits 10 and 10, or specifically the power supply
line 26 1s routed to one pixel circuit and the power supply line
277 1s routed to the other pixel circuit, and the power supply
lines 26 and 27 are shared between the two pixel circuits 10
and 10. Therefore the number of power supply lines per pixel
column (per pixel circuit 10) can be reduced by one. Thus, the
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layout area of the pixel circuit 10 can be correspondingly
reduced. It 1s thereby possible to increase the number of

pixels and thus obtain a lhigh-defimtion display image. In
addition, because the layout configurations of the organic EL
clements 11 and the circuit elements (12 to 18) are symmetri-
cal between the two pixel circuits 10 and 10, degradation 1n
image quality due to an effect of a loss of layout symmetry
does not occur. An organic EL display device of high image
quality can therefore be realized.

Second Embodiment

Description will next be made of a case as a second
embodiment where a color display device has a delta arrange-
ment 1n which adjacent pixel rows of pixel circuits 10 includ-
ing organic EL elements 11 emitting light of each of colors R,
(, and B are shifted from each other by 14 of a pixel pitch, and
the colors R, G, and B are arranged 1n the form of a triangle.

In the case where the pixel circuits 10 of a pixel array umit
20 are 1n the delta arrangement, as shown in FIG. 8, the layout
configurations of pixel circuits 1n two pixel rows vertically
adjacent to each other are set in opposite orientations. Inci-
dentally, 1n FIG. 8, as 1n FIG. 6, the layout configurations of
the pixel circuits 10 are simply represented by a letter “F” to
facilitate understanding.

When two pixel circuits obliquely adjacent to each other in
two pixel rows vertically adjacent to each other are set as a
pair, or specifically a pixel circuit of R and a pixel circuit of B
are set as a patir, a pixel circuit of G and a pixel circuit of R are
set as a pair, and a pixel circuit of B and a pixel circuit of G are
set as a pair, power supply lines 26 and 27 for supplying
power supply potentials V1 and V2 are routed to both the two
pixel circuits. Positions of wiring patterns ol the power supply
lines 26 and 27 are opposite to each other when the two pixel
circuits are each viewed from an opposite direction 1n a direc-
tion of pixel arrangement of a pixel row (a horizontal direc-
tion of the figure).

Specifically, as shown 1n FIG. 9, when two pixel circuits
10A and 10B obliquely adjacent to each other in two pixel
rows vertically adjacent to each other are set as a pair, the
power supply lines 26 and 27 are routed to the pixel circuit
10A. The positions of the wiring patterns of the power supply
lines 26 and 27 are arranged 1n order of the power supply line
2’7 and the power supply line 26 when the pixel circuit 10A 1s
viewed Irom a right direction of the figure, while the power
supply lines 26 and 27 are routed to the pixel circuit 10B. The
positions of the wiring patterns of the power supply lines 26
and 27 are arranged in order of the power supply line 26 and
the power supply line 27 when the pixel circuit 10B 1s viewed
from a left direction of the figure.

Thus, 1n an organic EL display device formed with a delta
arrangement of pixel circuits 10 including organic EL ele-
ments 11 emitting light of each of colors R, G, and B, two
pixel circuits 10A and 10A obliquely adjacent to each other in
two pixel rows vertically adjacent to each other are set as a
pair. When the two pixel circuits 10A and 10B are each
viewed from an opposite direction (a right direction for the
pixel circuit 10 A 1n the upper pixel row and a left direction for
the pixel circuit 10B 1n the lower pixel row) 1n a direction of
pixel arrangement of a pixel row (a horizontal direction of the
figure), the two pixel circuits 10A and 10B are formed. The
layout configurations of organic EL elements 11 and circuit
clements (12 to 18) are symmetrical, and power supply lines
26 and 27 are routed to both the two pixel circuits 10A and
10B. The wiring patterns of the power supply lines 26 and 27
are symmetrical. The positions of the wiring patterns are
opposite to each other. Thus, the respective wiring patterns of
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the power supply lines 26 and 27 do not need to be inter-
changed between the two pixel circuits 10A and 10B, so that
the pixel circuits 10 can be formed with a smaller number of
contact holes and a smaller number of lines.

Incidentally, the layout configurations of the organic EL
clements 11 and the circuit elements may be symmetrical and
the wiring patterns of the power supply lines 26 and 27 may be
symmetrical when the two pixel circuits 10A and 10B are
viewed from the opposite directions 1n the direction of pixel
arrangement of a pixel row (the horizontal direction of the
figure). In a case, where the positions of the wiring patterns of
the power supply lines 26 and 27 when viewed from the
above-described opposite directions are the same as shown 1n
FIG. 10, the respective wiring patterns of the power supply

lines 26 and 27 need to be interchanged between the two pixel
circuits 10A and 10B. Theretfore, contact holes 51 and 52 and
wiring 53 are necessary for the interchange in each pixel

circuit 10, thus correspondingly increasing the layout area of
the pixel circuit 10.

On the other hand, routing the power supply lines 26 and 27
to both the two pixel circuits 10A and 10B such that the
positions of the wiring patterns of the power supply lines 26
and 27 as viewed from the above-described opposite direc-
tions are opposite to each other eliminates a need for the
contact holes 51 and 52 and the wiring 53 for the interchang-
ing of the wiring patterns. The layout area of the pixel circuit
10 can be correspondingly reduced. Thus, as 1n the case of the
stripe arrangement, a high-definition display image can be
obtained, and degradation in image quality due to an effect of
a loss of layout symmetry does not occur, so that an organic
EL display device of high image quality can be realized.
[Layout of Pixel Capacitance]

Description will next be made of the layout of a pixel
capacitance provided within a pixel circuit 10. Description 1n
the following will be made by taking, as an example of the
pixel capacitance Cpix, a capacitor Csub that has one terminal
connected to a part of a signal line within the pixel circuit 10
(which part will be described as a “node A”™), for example the
anode electrode of an organic EL element 11, and has another
terminal connected to a power supply potential Vdc of a
direct-current power supply, as shown 1n FIG. 11.

As described above, the organic EL element 11 has a
capacitance Coled. The capacitance value of the capacitance
Coled 1s determined by a device structure, and differs
between R, G, and B. For the same driving conditions for the
organic EL element 11 in each pixel circuit 10, the capaci-
tance values of capacitances Coled in respective pixel circuits
10 need to be equal to each other. The capacitor Csub 1s
provided for this purpose.

Specifically, one terminal of the capacitor Csub 1s con-
nected to the anode electrode of the organic EL element 11
having a cathode electrode connected to a power supply
potential VSS of a direct-current power supply, and another
terminal of the capacitor Csub 1s connected to the power
supply potential Vdc. The capacitor Csub i1s thereby con-
nected 1n parallel with the capacitance Coled of the organic
EL element 11. By setting the capacitor Csub to an appropri-
ate capacitance value for R, G, or B, the capacitance values of
the capacitances Coled 1n the respective pixel circuits 10 can
be made equivalently equal to each other.

Layout methods for laying out the pixel capacitance Cpix
typified by the capacitor Csub will be described below as a
third embodiment and a fourth embodiment.

Third Embodiment

The third embodiment supposes a layout structure 1n the
stripe arrangement of the first embodiment described above,
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in which two pixel circuits 10 and 10 horizontally adjacent to
cach other 1n a same pixel row are set as a pair, and when the

two pixel circuits 10 and 10 are each viewed from an opposite
direction 1n a direction ol pixel arrangement of a pixel row, the
two pixel circuits 10 and 10 are formed such that the layout
configurations of organic EL. elements 11 and circuit ele-
ments are symmetrical, and power supply lines 26 and 27 are
routed to the two pixel circuits 10 and 10 such that the wiring,
patterns of the power supply lines 26 and 27 are symmetrical.

As shown m FIG. 12, mn laying out a pixel capacitance
Cpix, for example a capacitor Csub within each pixel circuit
10, a layout structure 1s formed 1n which one terminal of the
capacitor Csub 1s connected to a node A 1n each pixel circuit
10. Another terminal of the capacitor Csub 1s connected to a
power supply line 26 1n one of two pixel circuits on a right
side and a left side which circuits form a pair, and another
terminal of the capacitor Csub 1s connected to a power supply
line 27 1n the other pixel circuat.

In this case, the power supply lines 26 and 27 are both
power supply lines that supply power supply potentials V1
and V2 of a direct-current power supply. Thus, when the
capacitors Csub each having the other terminal connected to
the power supply line 26 or 27 are viewed from one terminal
ol each of the capacitors Csub, the capacitors Csub appear
equivalent to each other. That 1s, even when the capacitor
Csub of one pixel circuit 1s connected between the node A and
the power supply line 26, and the capacitor Csub of the other
pixel circuit 1s connected between the node A and the power
supply line 27, the capacitors Csub are both connected 1n
parallel with the capacitance Coled of the organic EL element
11.

By for example changing the size of electrodes forming the
capacitors Csub as appropriate for R, G, and B and thus
setting the capacitance values of the capacitors Csub, the
capacitances (capacitance values) Coled of the organic EL
clements 11 in the two pixel circuits 10 and 10 forming a pair
can be made equivalently equal to each other. Incidentally, as
described above, different sizes (shapes) due to the different
capacitance values of the capacitors Csub are included 1n the
concept of “bilateral symmetry” of layout configurations.

Incidentally, 1n the layout structure of the stripe arrange-
ment of the first embodiment, when the other terminal of the
capacitor Csub 1n each of the two pixel circuits 10 and 10 1s
connected to the same power supply line 26 (or the power
supply line 27), the wiring pattern of the power supply line 26
(or the power supply line 27) needs to be interchanged
between the two pixel circuits 10 and 10, as shown in FI1G. 13.
Therefore, contact holes 61 to 63 and wiring 64 are necessary
tor the interchange 1n each pixel circuit 10.

On the other hand, the layout structure 1n which the other
terminal of the capacitor Csub 1n one of the two pixel circuits
10 and 10 1s connected to the power supply line 26 and the
other terminal of the capacitor Csub 1n the other pixel circuit
10 1s connected to the power supply line 27 eliminates a need
for the contact holes 61 to 63 and the wiring 64 for the
interchanging of the wiring pattern. The layout area of the
pixel circuit 10 can be correspondingly reduced. Thus, as in
the first embodiment, a high-definition display 1image can be
obtained, and degradation in image quality due to an effect of
a loss of layout symmetry does not occur, so that an organic
EL display device of high image quality can be realized.

Fourth Embodiment

The fourth embodiment supposes a layout structure 1n the
delta arrangement of the second embodiment described
above. Two pixel circuits 10A and 10B obliquely adjacent to
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cach other in pixel rows vertically adjacent to each other are
set as a pair. When the two pixel circuits 10A and 10B are each
viewed from an opposite direction 1n a direction of pixel
arrangement of a pixel row, the two pixel circuits 10A and
10B are formed such that the layout configurations of organic
EL elements 11 and circuit elements are symmetrical. Power
supply lines 26 and 27 are routed to both the two pixel circuits
10A and 10B such that the wiring patterns of the power
supply lines 26 and 27 are symmetrical and such that the
positions of the wiring patterns are opposite to each other.

As shown 1 FIG. 14, 1n laying out a pixel capacitance
Cpix, for example a capacitor Csub within the pixel circuits
10, a layout structure 1s formed 1n which one terminal of the
capacitor Csub 1s connected to a node A 1n each of the pixel
circuit 10A and 10B. Another terminal of the capacitor Csub
1s connected to a power supply line 26 1n one pixel circuit 10A
ol the two pixel circuits obliquely forming a pair, and another
terminal of the capacitor Csub 1s connected to a power supply
line 27 1n the other pixel circuit 10B. The effect of the capaci-
tor Csub 1s the same as in the third embodiment.

Incidentally, 1n the layout structure of the delta arrange-
ment of the second embodiment, when the other terminal of
the capacitor Csub 1n each of the two pixel circuits 10A and
10B 1s connected to the same power supply line 26 (or the
power supply line 27), the wiring patterns of the power supply
lines 26 and 27 need to be interchanged between the two pixel
circuits 10A and 10B, as shown 1n FIG. 15. Theretfore, contact
holes 51 and 352 and wiring 53 are necessary for the inter-
change 1n each pixel circuit 10, correspondingly 1ncreasing
the layout area of the pixel circuit 10.

On the other hand, the power supply lines 26 and 27 are
routed to both the two pixel circuits 10 A and 10B such that the
positions ol the wiring patterns of the power supply lines 26
and 27 as viewed from the above-described opposite direc-
tions are opposite to each other. The other terminal of the
capacitor Csub in one pixel circuit 10A 1s connected to the
power supply line 26, and the other terminal of the capacitor
Csub 1n the other pixel circuit 10B 1s connected to the power
supply line 27. A need for the contact holes 51 and 52 and the
wiring 33 for the interchanging of the wiring patterns 1s
climinated, so that the layout area of the pixel circuit 10 can be
correspondingly reduced. Thus, as in the second embodi-
ment, a high-definition display image can be obtained, and
degradation 1n 1mage quality due to an effect of a loss of
layout symmetry does not occur, so that an organic EL display
device of high image quality can be realized.

It 15 to be noted that the foregoing embodiments have been
described by taking as an example a case where the embodi-
ment of the present invention 1s applied to a pixel array unit
20. As shown 1n FIG. 1, for two pixel circuits 10 and 10
adjacent to each other 1n a same pixel row, a power supply line
26 for a power supply potential V1 1s routed to a pixel column
on a left side, and a power supply line 27 for a power supply
potential V2 1s routed to a pixel column on a right side. The
embodiment of the present invention 1s similarly applicable to
a pixel array unit 20 formed such that as shown 1n FIG. 16.
The wirings of power supply lines 26 and 27 for a left pixel
column and a right pixel column are alternately interchanged
in every two pixel columns.

In addition, the pixel circuits 10 shown 1n the foregoing
embodiments are a mere example, and the embodiment of the
present invention 1s not limited to this example. That 1s, the
embodiment of the present invention 1s applicable to display
devices 1n general in which pixel circuits that include an
clectrooptic element and a driving circuit for driving the
clectrooptic element and are supplied with power supply
potentials by at least two power supply lines, that 1s, a first
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power supply line and a second power supply line are
arranged 1n the form of a matrix.

In addition, while the foregoing embodiments have been
described by taking as an example a case where the embodi-
ment of the present invention 1s applied to a color display
device having a color arrangement of three primary colors (R,
G, and B), the embodiment of the present invention relates to
layouts of pixel circuits, and any color arrangement may be
used; the embodiment of the present invention 1s similarly
applicable to color display devices having color arrangements
of other primary colors or color arrangements using comple-
mentary colors (for example four colors of yellow, cyan,
magenta, and green) and monochrome display devices.

Further, the foregoing embodiments have been described
by taking as an example a case where the embodiment of the
present invention 1s applied to an organic EL display device
using an organic EL element as an electrooptic element 1n a
pixel circuit 10. The embodiment of the present invention 1s
not limited to this application example and 1s applicable to
display devices in general that use a current-driven type elec-
trooptic element (light emitting element) varying n light
emission luminance according to the value of a current tlow-
ing through the device.

It should be understood by those skilled in the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What 1s claimed 1s:

1. A display device comprising:

a pixel array unit formed by two-dimensionally arranging
pixel circuits each including an electrooptic element
determining display luminance and a driving circuit for
driving said electrooptic element 1n a form of a matrix;

a first power supply line for supplying a first power supply
potential to said pixel circuits, said first power supply
line being arranged along a direction of pixel arrange-
ment of a pixel column 1n said pixel array unit; and

a second power supply line for supplying a second power
supply potential to said pixel circuits, said second power
supply line being arranged along the direction of the
pixel arrangement of the pixel column 1n said pixel array
unit;

wherein two pixel circuits adjacent to each other in said
pixel array unit are set as a pair,

said two pixel circuits are formed such that layout configu-
rations of said electrooptic elements and said driving
circuits are symmetrical with respect to a direction 1n
which said first power supply line and said second power
supply line are formed as an axis of symmetry, and

said first power supply line and said second power supply
line are routed to said two pixel circuits such that wiring
patterns of said first power supply line and said second
power supply line are symmetrical with respect to said
axis of symmetry.

2. The display device according to claim 1,

wherein an arrangement of said pixel circuits 1s a stripe
arrangement,

said two pixel circuits are horizontally adjacent to each
other 1n a same pixel row 1n said pixel array unit,

said first power supply line 1s routed to one of said two pixel
circuits, and

said second power supply line is routed to the other of said
two pixel circuits.

3. The display device according to claim 1,

wherein an arrangement of said pixel circuits 1s a delta
arrangement,
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said two pixel circuits are obliquely adjacent to each other
in two adjacent pixel rows in said pixel array unit, and

said first power supply line and said second power supply
line are routed to both said two pixel circuits such that
wiring patterns of said first power supply line and said
second power supply line are symmetrical with respect
to said axis ol symmetry.

4. The display device according to claim 1,

wherein said pixel circuits each including

a irst switching transistor connected between a source of a
driving transistor and the first power supply potential,

a second switching transistor connected between a gate of
said driving transistor and the second power supply
potential, and

a capacitor connected between the gate and the source of
said driving transistor, and

said first power supply line and said second power supply
line are power supply lines for supplying said first power
supply potential and said second power supply potential
to said pixel circuits.

5. The display device according to claim 1,

wherein each of said pixel circuits has a pixel capacitance,
one terminal of said pixel capacitance being connected
to a part of a signal line within the pixel circuit, and

cach terminal of said pixel capacitances i said two pixel
circuits 1s connected to said first power supply line and
said second power supply line.

6. The display device according to claim 5,

wherein an arrangement of said pixel circuits 1s a stripe
arrangement,

said two pixel circuits are horizontally adjacent to each
other 1n a same pixel row 1n said pixel array unit,

said first power supply line 1s routed to one of said two pixel
circuits, and

said second power supply line 1s routed to the other of said
two pixel circuits.

7. The display device according to claim 3,

wherein an arrangement of said pixel circuits 1s a delta
arrangement,

said two pixel circuits are obliquely adjacent to each other
in two adjacent pixel rows 1n said pixel array unit, and

said first power supply line and said second power supply
line are routed to both said two pixel circuits such that
wiring patterns of said first power supply line and said
second power supply line are symmetrical with respect
to said axis ol symmetry.

8. A layout method for pixel circuits in a display device,

said display device comprising:

a pixel array unit formed by two-dimensionally arranging
pixel circuits each including an electrooptic element
determining display luminance and a driving circuit for
driving said electrooptic element 1n a form of a matrix;

a first power supply line for supplying a first power supply
potential to said pixel circuits, said first power supply
line being arranged along a direction of pixel arrange-
ment of a pixel column 1n said pixel array unit; and

a second power supply line for supplying a second power
supply potential to said pixel circuits, said second power
supply line being arranged along the direction of the
pixel arrangement of the pixel column in said pixel array
unit;

wherein two pixel circuits adjacent to each other 1n said
pixel array unit are set as a pair,

said two pixel circuits are formed such that layout configu-
rations of said electrooptic elements and said driving
circuits are symmetrical with respect to a direction 1n
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which said first power supply line and said second power
supply line are formed as an axis of symmetry, and

said first power supply line and said second power supply
line are routed to said two pixel circuits such that wiring
patterns of said first power supply line and said second
power supply line are symmetrical with respect to said
axis of symmetry.

9. A display device comprising;:

a pixel array unit formed by two-dimensionally arranging
pixel circuits each including an electrooptic element
determining display luminance and a driving circuit for
driving said electrooptic element 1n a form of a matrix;

a first power supply line for supplying a first power supply
potential to said pixel circuits, said first power supply
line being arranged along a direction of pixel arrange-
ment of a pixel column 1n said pixel array unit; and

a second power supply line for supplying a second power
supply potential to said pixel circuits, said second power
supply line being arranged along the direction of the
pixel arrangement of the pixel column 1n said pixel array
unit;

wherein two pixel circuits adjacent to each other 1n said
pixel array unit are set as a pair, and

said two pixel circuits are formed such that layout configu-
rations of said electrooptic elements and said driving
circuits are symmetrical with respect to a direction 1n
which said first power supply line and said second power
supply line are formed as an axis of symmetry.

10. A display device comprising:

a pixel array unit formed by two-dimensionally arranging
pixel circuits each including an electrooptic element

determining display luminance and a driving circuit for
driving said electrooptic element in a form of a matrix;

a first power supply line for supplying a first power supply
potential to said pixel circuits, said first power supply
line being arranged along a direction of pixel arrange-
ment of a pixel column in said pixel array unit; and

a second power supply line for supplyving a second power
supply potential to said pixel circuits, said second power
supply line being arranged along the divection of the
pixel arrangement of the pixel column in said pixel array
unit;

wherein two pixel civcuits adjacent to each other in said
pixel array unit arve set as a pair, and said two pixel

circuits arve formed such that layout configurations of

said driving circuits are symmetrical with rvespect to a
dirvection in which said first power supply line is formed
as an axis of symmeitry.

11. The display device according to claim 10, wherein said
two pixel circuits are formed such that layout configurations
of said driving circuits arve symmetrical with vespect to a
dirvection in which said first power supply line and said second
power supply line arve is formed as an axis of symmetry.

12. A display device comprising:

a pixel array unit formed by two-dimensionally arranging
pixel circuits each including an electrooptic element
determining display luminance and a dviving circuit for
driving said electrooptic element in a form of a matrix;

a first power supply line for supplying a first power supply
potential to said pixel circuits, said first power supply
line being arranged along a direction of pixel arrange-
ment of a pixel column in said pixel array unit; and

a second power supply line for supplyving a second power
supply potential to said pixel circuits, said second power
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supply line being arrvanged along the direction of the
pixel arrangement of the pixel columnin said pixel arrvay
unit;

wherein two pixel civcuits adjacent to each other in said
pixel array unit ave set as a pair, and said two pixel
circuits are formed such that layout configurations of
said driving civcuits ave symmetrical with vespect to a
divection,

the pixel civcuit comprising a drive transistor for supplving
a current to said electrooptic element,

the first power supply potential is supplied to a source
electrode of the drive transistor via a first switching
transistor, and

the second power supply potential is supplied to a gate
electrode of the drive transistor via a second switching
fransistor.

13. A display device comprising:

a pixel array unit formed by two-dimensionally arranging
pixel circuits each including an electrooptic element
determining display luminance and a driving circuit for
driving said electrooptic element in a form of a matrix;

a first power supply line for supplyving a first power supply
potential to said pixel circuits, said first power supply
line being arranged along a direction of pixel arrange-
ment of a pixel column in said pixel array unit; and

a second power supply line for supplying a second power
supply potential to said pixel circuits, said second power
supply line being arranged along the divection of the
pixel arrangement of the pixel column in said pixel array
unit;

wherein two pixel circuits adjacent to each other in said
pixel array unit ave set as a pair, and said two pixel
circuits ave formed such that layout configurations of
said driving circuits ave symmetrical with vespect to a
divection,

wherein a first part of said second power supply line is
positioned on a first side of said first power supply line,
and

wherein a second part of said second power supply line is
positioned on a second side of said first power supply
line.

14. The display device according to claim 13, wherein said
first part of said second power supply line and said second
part of said second power supply line are connected via a
Wiring portion.

15. The display device according to claim 14, whevein said
first part of said second power supply line and said second
part of said second power supply line ave formed on a same
layer.

16. The display device according to claim 15, wherein said
first part of said second power supply line and said second
part of said second power supply line are made of same
material.

17. The display device accovding to claim 16, wherein said
wiring portion is arranged along a direction of pixel arrange-
ment of a pixel row in said pixel array unit and across over
said first power supply line.

18. The display device accovding to claim 17, wherein said
wiring portion is made of different material from said second
power supply line.

19. The display device according to claim 16, wherein said
first part of said second power supply line and said second
part of said second power supply line are alternatively dis-
posed along the direction of pixel arrangement of the pixel
column.
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