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(57)  Aliquid crystal display includes a first substrate
including a first electrode and a second electrode
formed thereon, a second substrate including a third
electrode formed thereon, wherein the second substrate
is spaced apart from the first substrate by a gap, and at
least one cutout formed in the third electrode, wherein
the at least one cutout is aligned with a space between

FIG.1

LCD - TFT array with electrode cutouts for multi-domain pixels

the first and second electrodes. The liquid crystal mol-
ecules may be in the vertically aligned mode. The cutout
(or orientation control window) divides the pixel into do-
mains. The pixel electrodes may be chevron-shaped
and the datalines may be arranged in a zigzag fashion.
Instead of cutouts, protrusions may be employed to im-
prove the viewing angle of the display.

“1!“

1850 — -—

v/ /A —1

192 B

l,.L_Jer =

2 "13% 123u\173
125 175a 150
189 4y

17.

5b

185b b

Printed by Jouve, 75001 PARIS (FR)



(8]

EP 1480 070 A3

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 04 00 4487

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (Int.CL.7)

E,X

US 5 040 875 A (NOGUCHI KESAOQ)

20 August 1991 (1991-08-20)

* column 1, lines 7-9 *

* column 2, lines 47-49 *

* column 4, Tine 47 - column 5, Tine 17 *
* figures 1A,1B,2 *

US 6 278 503 B1 (NISHIKAWA RYUJI ET AL)
21 August 2001 (2001-08-21)

* column 3, lines 49-67; figures 4A,4B *
US 2002/113931 Al (PARK SEUNG-BEOM ET AL)
22 August 2002 (2002-08-22)

* paragraphs €0032! - ‘0037! *

* figures 1A,1B *

EP 1 462 846 A (SAMSUNG ELECTRONICS CO
LTD) 29 September 2004 (2004-09-29)

* paragraphs ‘0043!, ‘0046!, ‘0048! *
* paragraphs ‘0057!, ‘0064!, ‘0066! *
* paragraphs ‘0072!, ‘0075! =

* figures 1-4 *

US 5 343 216 A (KATAYAMA ET AL)

30 August 1994 (1994-08-30)

* column 1, line 11 - line 17 *

* column 10, line 48 - line 68 *
* column 11, line 1 - line 14 *
* figures 1,2 *

The present search report has been drawn up for all claims

1-9,12,
24,25,41

28-30,40

10,11,
31-39,
41,42

G02F1/1343
G02F1/1362
G02F1/1368
G02F1/139

TECHNICAL FIELDS
SEARCHED (int.CL7)

GO2F

Place of search

Munich

Date of completion of the search

14 June 2005

Examiner

Thomas, K

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

X : panticularly relevant if taken alone
Y : particularly relevant if combined with another

after the filing date
D : document cited in the application

EPO FORM 1503 03.82 (P04C01)

document of the same category
A : technological background
O non-written disclosure
P : intermediate document

L : document cited for other reasons
& : member of the same patent family, corresponding
document




ol

EPO FORM 1503 03.82 (PG4C01)

EP 1480 070 A3

Office

0’) European Patent £\, OPEAN SEARCH REPORT

Application Number

EP 04 00 4487

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate,
of relevant passages

Relevant CLASSIFICATION OF THE
to claim APPLICATION (Int.CI7)

US 6 476 447 B1 (YAMAZAKI SHUNPEI ET AL)
5 November 2002 (2002-11-05)
* column 1, line 14 - line 18 *

column 11, Yine 37 - line 42 *

column 13, line 6 - 1ine 23 *

column 14, line 18 - line 28 *

column 14, line 56 - line 58 *

column 18, Tine 37 *

figures 7,8A,8B,13 *

EP 0 438 138 A (KABUSHIKI KAISHA TOSHIBA)
24 July 1991 (1991-07-24)

* column 1, 1ine 1 - line 5 =*

H* K ¥ ¥ K ¥

column 2, line 41 - line 44 *
column 7, line 26 - line 35 *
column 16, line 41 - l1ine 56 *
column 17, line 24 - line 44 *
figures 8,13,14 *

* ¥ K ¥ ¥

US 2002/113929 Al (YAMAZAKI YASUSHI ET AL)
22 August 2002 (2002-08-22)

* paragraphs ‘0138! - ‘0141! =*

* figure 15 *

* paragraph ‘0002! =*

The present search report has been drawn up for all claims

28-31,
38-40,42
10,11,

32-37,41

28-30,40

10,11,
31-39,

TECHNICAL FIELDS
SEARCHED (Int.CL7)

Place of search Date of completion of the search

Munich 14 June 2005

Examiner

Thomas, K

X : particularty relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O non-written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons




EPO FORM 1503 03.82 (P04C01) O

9

EP 1480 070 A3

European Patent
Office EP 04

DOCUMENTS CONSIDERED TO BE RELEVANT

EUROPEAN SEARCH REPORT Application Number

00 4487

LTD; SONG, JANG-KUN) 28-30,
30 May 2003 (2003-05-30) 32-34,
36,37

* page 1, line 6 - line 7 *

* page 19, line 2 - 1ine 24 *

* page 20, line 1 ~ line 5 *

* page 20, line 17 - line 20 =*
* page 21, line 10 - Tine 12 *
* page 21, line 23 - line 24 *
* page 22, 1ine 1 - line 7 *

* figures 8,9 *

Cateqo! Citation of document with indication, where appropriate, Retevant CLASSIFICATION OF THE
9oy of relevant passages to claim APPLICATION (Int.CL.7)
P,X |WO 03/044592 A (SAMSUNG ELECTRONICS CO., |10,11,

TECHNICAL FIELDS
SEARCHED  (Int.CL.7)
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 14 June 2005 Thomas, K

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention
E : earlier patent document, but published on, or

X : particularty relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EP 1480 070 A3

0 European Patent Application Number
.) Office EP 04 00 4487

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing more than ten claims.

E] Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for the first ten claims and for those claims for which claims fees have
been paid, namely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for the first ten claims.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

ks

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

L]

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

[]

D None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:




EP 1480 070 A3

.o)) European Patent LACK OF UNITY OF INVENTION Application Number
Oftice SHEET B EP 04 00 4487

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to severalinventions or groups of inventions, namely:

1. claims: 1-27, 41

A liquid crystal display in which a cutout in an electrode
on an upper substrate electrode is arranged to 1ie over and
along a space between two electrodes on the lower substrate.

2. claims: 28-39, 42

An active matrix liquid crystal display wherein a dual drain
transistor is arranged so that the drain electrodes are
located symmetrically on either side of the gate electrode.

3. claim: 40

A method of applying voltages to two pixel electrodes on a
first and a common electrode on a second substrate in an LCD
to generate a desired electric field between the two pixel
electrodes.
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