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(57) Abstract: The structural composition of a desired
polymer as a photo-alignment film, in which the constitu-
tional unit has at least two side chains having a photo func-
tional group, in a photo-alignment liquid crystal panel ca-
pable of achieving uniform display quality, highly reliable
photo orientation, and excellent electrooptic properties
(transmittance, contrast, viewing angle, and response), in
order to improve the basic performance and high image
quality of a liquid crystal display panel and a liquid crystal
display, was unclear. The present invention was completed
by containing a compound having photo orientation and
optimizing the photo-polymer copolymerization ratio and
the degeneration ratio so that the photo-alignment film has
photo orientation and by finding the structural composition
of the desired polymer as a photo-alignment film. The pur-
pose of the present invention is to produce efficiently and
provide a display panel and a liquid crystal display that
have excellent electrical properties and optical properties,
sufficient liquid crystal display quality, and reliability.
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“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
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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:
See 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.:
Parts related to the invention group 1 set forth in extra sheet

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.
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Continuation of Box No.III of continuation of first sheet (2)

With respect to the inventions of claims 1-21, the technical feature
common to the inventions of these claims is the feature set forth in
claim 1.

Documents JP 2009-520702 A (hereinafter referred to as "document 1")
and JP 2010-528069 A (hereinafter referred to as "document 2") disclose
the invention of c¢laim 1 of +this international application.
Specifically, document 1 discloses a photo-alignment film which uses
a polyamic acid or polyimide that is obtained by polymerizing a
tetracarboxylic acid dianhydride and a diamine that has two
photo-functional groups, which express characteristics of controlling
the alignment of liquid crystal molecules when irradiated with light,
in side chains. In this connection, the polyamic acid or polyimide is
synthesized from one kind of the above-described diamine and one kind
of tetracarboxylicaciddianhydride, andthismeans "the first constituent
unit" of the present invention is 100 mol% and "the second constituent
unit" of the present invention is 0 mol%. In addition, document 2 also
discloses a photo-alignment film which uses a polyamic acid or polyimide
that is obtained by polymerizing one kind of tetracarboxylic acid
dianhydride and one kind of diamine which has two photo-functional groups
in side chains.

That is, theinternational searchhas revealedthat the above-mentioned
common technical feature (the invention of claim 1) is not novel.
Consequently, the common technical feature is not a special technical
feature within the meaning of PCT Rule 13.2, second sentence, since it
makes no contribution over the prior art.

For the reasons stated above, the present application is considered
to contain seven groups of inventions explained below. In this
connection, the invention-specifying feature of the invention of claim
1 is expressed by "A", the invention-specifying feature additionally
defined in claim 3 is expressed by "B1", the invention-specifying feature
additionally defined in c¢laim 5 is expressed by "B2", the
invention-specifying featureadditionallydefinedinclaimé isexpressed
by "C", the invention-specifying feature additionally defined in claim
7 is expressed by "D", the invention-specifying feature additionally
defined in claim 8 is expressed by "E", the invention-specifying feature
additionally defined in c¢laim 12 is expressed by "F", the
invention-specifying feature additionally defined in claim 15 is
expressed by "G", and the invention-specifying feature additionally
defined in claim 16 is expressed by "H".

(Invention group 1) the inventions of claims 1-5, 9-11, 14 and 17-21,
and parts of the inventions of claims 6-8, 12, 13, 15 and 16 having the
following special technical feature

A liquid crystal display device having A and Bl, or A and B2
(Invention group 2) parts of the inventions of claims 6-8, 12, 13, 15
and 16 having the following special technical feature

A liquid crystal display device having A and C
(Invention group 3) parts of the inventions of claims 7, 8, 12, 13, 15
and 16 having the following special technical feature

A liquid crystal display device having A and D
(Invention group 4) parts of the inventions of claims 8, 12, 13, 15 and
16 having the following special technical feature

A liquid crystal display device having A and E

(Continued to next sheet)

Form PCT/ISA/210 (extra sheet) (July 2009)
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(Invention group 5) parts of the inventions of claims 12 and 13 having
the following special technical feature

A liquid crystal display device having A and F
(Inventiongroup 6) apart of the inventionof claim15having the following
special technical feature

A liquid crystal display device having A and G
(Inventiongroup7) apart of the inventionof claiml6 havingthe following
special technical feature

A liquid crystal display device having A and H

In this connection, since the search has been substantially completed
with respect to the inventions of claims 4, 9-11 and 17-21, the inventions
of claims 4, 9-11 and 17-21 are considered to fall under invention group
1.

Please note the international search has been carried only on parts
of the inventions of claims 6-8, 12, 13, 15 and 16 as explained above,
although this "international search report" has been made with respect
to claims 1-21.

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