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AA  Vertical sync signal

BB  Source voltage

CC 1 frame

DD Drive period

EE Display voltage

FF  Idle period
(57) Abstract: Disclosed is a display device that changes the voltage for a control signal from a H value to an L value, when a rest
period commences. As a result, an analog amp in a signal drive circuit switches from a normal status to a low capacity status. The
potential of data signal lines is made constant at this time. In addition, a gate voltage is changed from Vgh to Vgl at the same tim-
ing that the control signal is changed from the H value to the L value. This returns a TFT gate from an ON status to an OFF status.
The control signal maintains the L value until the rest period is finished. In other words, the control signal voltage changes from
the L value to the H value when the next drive period commences. As a result, the analog amp in the signal drive circuit switches

again from the low capacity status to the normal status.
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INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/074359

A. CLASSIFICATION OF SUBJECT MATTER

G09G3/36(2006.01)1, GO2F1/133(2006.01)1i, G09G3/20(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

G09G3/36, GO2F1/133, G09G3/20

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-199%6
Kokai Jitsuyo Shinan Koho 1971-2011

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2011
1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2004-206075 A (Hitachi, Ltd.), 1,7,9-12
Y 22 July 2004 (22.07.2004), 2

paragraphs [0022], [0029], [0044] to [0065];
fig. 1 to 11
X JP 11-296148 A (Seiko Epson Corp.), 1,7,9-12
Y 29 October 1999 (29.10.1999), 2
paragraphs [0044] to [0077], [0112]; fig. 1 to
6
Y JP 2002-182619 A (Sharp Corp.), 2
26 June 2002 (26.06.2002),
paragraphs [0062] to [0089]; fig. ©

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
27 December, 2011 (27.12.11)

Date of mailing of the international search report

10 January, 2012 (10.01.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Document 1 (JP 2004-206075 A) has disclosed a liquid crystal display device
employing a dot-inversion drive system, wherein the potential of signal wiring
is made constant during a retention period, and drive performance is lowered
by having a frame period longer (paragraphs [0022]-[0023], [0029], [0048],
[0059]-[0064], fig. 4 and 10). Therefore, the invention in claim 1 is not
novel to the invention in document 1, and does not have a special technical
feature. Consequently, the claims include the five inventions (invention
groups) having the special technical features stated below.

(Continued to extra sheet)

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-2, 7 and 9-12

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box No.III of continuation of first sheet (2)

The inventions in claims 1, 7, 9-12 not having a special technical
feature are classified as the inventions of the invention group 1.

Invention group 1: The inventions in claims 1-2 and 12, and the inventions
having the special technical feature stated below among the inventions
in claims 7 and 9-11

A feature of “lowering drive performance of a signal line drive circuit
in a pause period, in which the potential of a data signal line is made
constant, in a display device employing a dot—-inversion drive system”,
and “having data signal line output in the pause period is brought into
a high impedance state or at a ground level”.

Invention group 2: The invention in claim 3, and the inventions having
the special technical feature stated below among the inventions in claims
7 and 9-11

A feature of “lowering drive performance of a signal line drive circuit
in a pause period, in which the potential of a data signal line is made
constant, in a display device employing a dot—-inversion drive system”,
and “outputting, in the pause period, a data signal having a larger
difference from a ground level, out of a data signal for displaying the
lowest gradient and a data signal for displaying the highest gradient”.

Invention group 3: The invention in claim 4, and the inventions having
the special technical feature stated below among the inventions in claims
7 and 9-11

A feature of “lowering drive performance of a signal line drive circuit
in a pause period, in which the potential of a data signal line is made
constant, in a display device employing a dot—-inversion drive system”,
and “outputting, in the pause period, the data signal outputted last
in the drive period”.

Invention group 4: The inventions in claims 5-6, and the inventions having
the special technical feature stated below among the inventions in claims
7 and 9-11

A feature of “lowering drive performance of a signal line drive circuit
in a pause period, in which the potential of a data signal line is made
constant, in a display device employing a dot—-inversion drive system”,
and “lowering drive performance of at least one of the plurality of analog
amplifiers in the pause period”.

Invention group 5: The invention in claim 8, and the inventions having
the special technical feature stated below among the inventions in claim
11

A feature of “lowering drive performance of a signal line drive circuit
in a pause period, in which the potential of a data signal line is made
constant, in a display device employing a dot—-inversion drive system”,
and “having a time point where a drive period starts as a time point
where a discretionary one vertical period starts, and a time point where
apauseperiodstartsasatimepoint whereotherdiscretionaryonevertical
period starts”.

Form PCT/ISA/210 (extra sheet) (July 2009)
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