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(54) Active matrix display substrate having tailored subpixel auxiliary capacitances according to

colour

(57)  In colour active matrix LCDs, the kickback volt-
ages V|, (also called feed-through voltages) may be dif-
ferent between pixels of a different colour. At low grey
scale voltages, the kickback voltage (the drop in the volt-
age applied to the liquid crystal pixel at gate turn-off) be-
comes particularly significant: differences in the kickback
voltages result in differences in the gamma voltages ap-
plied to those pixels, causing an undesirable colour shift.
To equalise the kickback voltages and remove the colour
shift, the pixel capacitances C; or Cgs, on which the kick-
back voltages depend, are individually tailored for each
colour.

The storage capacitance C; is formed between the stor-
age electrode (STE) and the pixel electrode (130). The
dielectric is formed by a gate insulating layer (113). an
overcoat layer (116) and a colour filter layer (120)- which
is located on the thin film transistor substrate (140). The
pixel electrode contacts the overcoat layer via a contact
hole (STH) through the colour filter layer. The colour filter
only contributes to the Cg; dielectric at the sides of the
contact hole. The Cg; can be changed by either varying
the STE area, the area of the opening of the contact hole
over the STE or both.

Alternatively, the parasitic gate, source capacitance Cgs
can be changed, either by changing the length of the
source electrode (SE) which overlaps the gate electrode
(GE) in the TFT itself of by providing a protrusion (SEC)
from the source electrode which overlaps the gate line

(DL) by a different amount.

FIG. 1
RCF G(S:F BCF
R } G 1 B
STE1 STE2 STE3 I
gy S | RN
i:j\; Jisgi ‘ Il
e IS
=l =l =
OB~ ] ]
E‘Lf A\ '
S

Printed by Jouve, 75001 PARIS (FR)



EP 1972 989 A3

9

des

Européisches
Patentamt

European
Patent Office

Office européen

brevets

1

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 00 3999

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
Y JP 2003 091017 A (CASIO COMPUTER CO LTD) 1-3,5,6, INV.
28 March 2003 (2003-03-28) 15 GO2F1/1362
A * paragraphs [0005], [0016], [0020] * 4,12-14,| GO9G3/36
16,19,20
* paragraphs [0023] - [0033] *
* paragraphs [0040], [0045] - [0047] *
* figures 1-5 *
*Patent Abstracts of Japan: text & figure*
Y US 2004/246424 Al (SAWASAKI MANABU [JP] ET|1-3,5,6,
AL) 9 December 2004 (2004-12-09) 15
A * figures 16,17A,17B * 4,12-14,
16,19,20
* paragraphs [0092] - [0100] *
X US 6 816 208 B2 (FUKAMI TETSUO [JP] ET AL)|(7,8,15,
9 November 2004 (2004-11-09) 16
Y * column 1, 1line 6 - line 50 * 9-11,17,
18
A * column 4, Tine 1 - line 4 * 4,12-14,
16,19,201 TECHNICAL FIELDS
* column 4, line 45 - Tline 56 * SEARCHED (PO
* column 5, Tine 30 - line 35 * GO2F
* column 6, 1line 1 - line 40 * GO9G
* column 7, line 15 - Tline 26 *
* column 19, line 6 - Tine 30 *
* column 19, line 52 - column 20, line 7 *
* figures 27A,27B *
* figures 28A,28B *
* figure 36 *
A JP 10 039328 A (NIPPON ELECTRIC CO) 7,8,15,
13 February 1998 (1998-02-13) 16
A * abstract * 4,12-14,
16,19,20

The present search report has been drawn up for all claims

Place of search Date of completion of the search

Munich 21 November 2008

Examiner

Thomas, Kenneth

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

O : non-written disclosure

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

P : intermediate document document

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

& : member of the same patent family, corresponding




EP 1972 989 A3

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

1

no

EPO FORM 1503 03.82 (P04CO01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 00 3999

Category Citation of g;):;:ve:;tv;i;zsir;gig:tion, where appropriate, tF(i)e‘lleavi;nt gkﬁf%ilﬁénoz\llp%lj THE
A US 6 028 650 A (KUROHA SYOICHI [JP] ET AL)|7,8,15,
22 February 2000 (2000-02-22) 16
A * column 2, Tine 53 - line 63 * 4,12-14,
16,19,20
Y US 2003/098935 Al (LEE HSIN-TA [TW] ET AL)[9-11,17,
29 May 2003 (2003-05-29) 18
A * paragraphs [0011], [0014] * 4,12-14,
16,19,20

* paragraphs [0026] - [0029] *
* figure 5 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

Place of search Date of completion of the search

Munich 21 November 2008

Examiner

Thomas, Kenneth

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

O : non-written disclosure

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

P : intermediate document document

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

& : member of the same patent family, corresponding




EP 1972 989 A3

9

Européisches
Patentamt

European . .
P:tezt Office Application Number

Office européen

des brevets EP 08 00 3999

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due 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 those claims for which no payment was due.

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

O O

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, namely 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 1972 989 A3

Europdisches
Patentamt

0 ) EZ{SESZ"me Application Number
Office européen LACK OF UNITY OF INVENTION

des brevets SHEETB EP 08 00 3999

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

1. claims: 1-6, 15(Option 1), 16

Active matrix LCD (AMLCD) wherein Cst is individually tuned
by varying the area of at least one of the storage
electrodes in the R, G, B pixels with respect to the others.

2. claims: 7-8, 15(0Option 2)

AMLCD wherein Cst is individually tuned by varying the area
of at Teast one of the storage holes over the storage
electrodes in one of the R, G, B pixels with respect to the
others.

3. claims: 9-11, 17, 18

AMLCD wherein Cgs is individually tuned by varying the area
of at Teast one of the overlaps between the TFT source
electrode and the gate electrode in one of the R, G, B
pixels with respect to the others.

4. claims: 12-14, 19, 20

AMLCD wherein Cgs is individually tuned by varying the area
of at Teast one of the overlaps between a TFT source
electrode extension and a gate line in one the R, G, B
pixels with respect to the others.
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