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(54) Liquid crystal display driver for compensating viewing angle

(57) A system comprises aliquid crystal display view-
able from front and side view points, and comprising a
plurality of pixels having corresponding original lumi-
nance values, a plurality of data lines in the display, a
plurality of data drivers for driving the data lines, and an
adjusted gray scale generator for adjusting gray scales
of the pixels and outputting two adjusted gray scales to
the data drivers for driving the data lines at double the
frequency. Original gray scales correspond to the original

normalized luminance of front views and side views. For
the adjusted gray scales stored in the look up table cor-
responding to the original gray scales, the sum of the
absolute value of the difference between the adjusted
normalized luminance values for the front and side views
should be less than the sum of the absolute value of the
difference between the original normalized luminance
values for the front and side views in order to minimise
color shifting between the front and side views.

FIG. 11

ASIC 411

Data signals

Data Driver 402

Data

Input data

405

Timing
Selector -+ Controller

LCD Panel 400

I0ALI(] UEDS

404

|
—ﬂ o L0T ' — 101 ‘
!

Interface 408

P/S 403

EEPROM 409

Printed by Jouve, 75001 PARIS (FR)



EPO FORM 1503 03.82 (P04C01) 4=

EP 1 553 553 A3

0’) E::i‘::”" Patent EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 04 01 9705

26 February 1985 (1985-02-26)
* the whole document *

The present search report has been drawn up for all claims

Categor Citation of document with indication, where appropriate, Relev_ant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 2003/146893 Al (SAWABE DAIICHI [JP]) 1-8, INV.
7 August 2003 (2003-08-07) 12-21 G09G3/36
* paragraph [0095] - paragraph [0134]; G09G5/06
figures 1-5 *
* paragraph [0161] - paragraph [0185];
figure 13 *
* paragraph [0188] - paragraph [0244];
figures 11-16 *
* paragraph [0323] - paragraph [0340];
figures 33-39 *
X US 2003/006952 Al (HONG HYUNG KI [KR]) 1-8,
9 January 2003 (2003-01-09) 12-21
* paragraph [0035] - paragraph [0056];
figures 3-6 *
X US 20037058211 Al (KIM SANG-IL [KR] ET AL)|1-8,
27 March 2003 (2003-03-27) 12-21
* paragraph [0057] - paragraph [0090];
figures 5-8 *
_____ TECHNICAL FIELDS
D,X |US 5 847 688 A (OHI SUSUMU [JP] ET AL) 1-8, SEARCHED _ (PO)
8 December 1998 (1998-12-08) 17-21 GO9G
* column 3, line 65 - column 6, line 42; GO2F
figures 4-7 * GOL1F
D,X |[US 2002/149598 Al (GREIER PAUL F [US] ET |[1-8,
AL) 17 October 2002 (2002-10-17) 12-21
* paragraph [0081] - paragraph [0088];
figures 12-19 *
X JP 60 037526 A (MITSUBISHI ELECTRIC CORP) (9

Place of search Date of completion of the search

Munich 24 June 2008

Examiner

Morris, David

X : particularly 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

& : member of the same patent family, corresponding




E=Y

EPO FORM 1503 03.82 (P04C01)

EP 1 553 553 A3

0’) i‘f‘f’i‘:ea" Patent EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 04 01 9705

Citation of document with indication, where appropriate,

Relevant

ET AL) 1 January 2004 (2004-01-01)
* paragraph [0050] - paragraph [0067];
figures 1,2 *

-/--

The present search report has been drawn up for all claims

Category of relevant passages to claim gkﬁf%zlﬁgﬂoyp%l; e
X US 2003/128179 Al (CREDELLE THOMAS LLOYD 9,11
[US]) 10 July 2003 (2003-07-10)
* paragraph [0027] - paragraph [0030];
figures 19a,19b *
X US 2003/160915 Al (LIU CHUNG-YUAN [TW]) 9,11
28 August 2003 (2003-08-28)
* paragraph [0021] - paragraph [0024];
figure 4 *
X US 2003/197668 Al (SONG HONG SUNG [KR] ET (11
AL) 23 October 2003 (2003-10-23)
* paragraph [0052] - paragraph [0060];
figures 6-8 *
A KANEKO S ET AL: "WIDE-VIEWING-ANGLE 9,10
IMPROVEMENTS FOR AMLCDS"
SID INTERNATIONAL SYMPOSIUM - DIGEST OF
TECHNICAL PAPERS. SEATTLE, MAY 16 - 21,
1993; [SID INTERNATIONAL SYMPOSIUM -
DIGEST OF TECHNICAL PAPERS], PLAYA DEL TECHNICAL FIELDS
REY, SID, US, SEARCHED  (IPC)
vol. 24 PART 01, 16 May 1993 (1993-05-16),
pages 265-268, XP000470755
* abstract *
* page 265, left-hand column, line 1 -
line 19 *
* page 266, right-hand column, Tine 18 -
page 267, right-hand column, line 3;
figures 4,5a-5c *
A US 2004/001167 Al (TAKEUCHI MASANORI [JP] (9,10

Place of search Date of completion of the search

Munich 24 June 2008

Examiner

Morris, David

X : particularly 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

& : member of the same patent family, corresponding




~

EPO FORM 1503 03.82 (P04C01)

EP 1 553 553 A3

0’ European Patent EUROPEAN SEARCH REPORT

Office

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 04 01 9705

ET AL) 1 April 2004 (2004-04-01)
* paragraph [0046] - paragraph [0058];
figures 3,4a-5e *

The present search report has been drawn up for all claims

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
P,A |[US 2004/061711 A1l (KURUMISAWA TAKASHI [JP]|9,10

TECHNICAL FIELDS
SEARCHED (IPC)

Place of search Date of completion of the search

Munich 24 June 2008

Examiner

Morris, David

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

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

A : technological background

P : intermediate document document

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

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
D

L

O : non-written disclosure & : member of the same patent family, corresponding




9

EP 1 553 553 A3

European Patent Application Number

Offioe EP 04 01 9705

CLAIMS INCURRING FEES

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

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, hamely 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

O O

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.

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

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, hamely claims:

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:

The present supplementary 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 (Rule 164 (1) EPC).




EP 1 553 553 A3

0 ) Eur-opean Patent LACK OF UNITY OF INVENTION Application Number
J Office SHEET B EP 04 01 9705

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:

1. claims: 1-8, 12-21

A display device and method for generating luminance values
for a pixel element in which, during a single frame, a pixel
is supplied in one subframe with a gradation value above the
original gradation value, and in a second sub-frame with a
level below an original gradation value in order to obtain
an average value over the frame duration with improved
viewing angle characteristics.

No mention is made of the construction of the pixels used in
displaying the data generated.

2. claims: 9-11

A display device in which two adajcent pixels on a row have
the same colour, for displaying two adjusted signals.

No mention is made of the frequency at which the gradation
data is displayed with respect to the input data, or the use
of sub-frames.
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