wo 20237228904 A1 |0 0000 AP0 000 000 0 0 00

) FRFBAEFWICE DWW T LRI N -ERLERR

(19) B R B R > 0 0RO Ot
ERESS
43) ERARA ?ﬁ 10) ERLFRES
WO 2023/228904 Al
2023511 5308 (30.11.2023) WIPOI|PCT

(1) EFRRFF D4R 0F 15 HKAIHENHEIFEFA Kyoto (JP).
B29B 9/06 (2006.01)  C08J 3/12 (2006.01) W B 58 (MAKINO, Narimichi): T6178555 =
B29B 13/10 2006.01)  C08J 5/18 (2006.01) MEEMRLREE] TE1 0% 12 #
Q1) ERHEES PCT/IP2023/018960 RN ERAFATA Kyoto 0P). RE HAK
(NAKANISHI, Yuta); T6178555 R KM=
(22) EFRHRER - 202345 H22H(22.05.2023) HEME1ITHE! 0 12 X2 iH
(25) EBHBED S 5E - AAE  RFAA Igygé?r %)1 j_rFE %’Sﬁ(ﬂ)g fugag

—ex E T6178555 RERF RER T

(6 ERRARIDE - AR 12 R A EEEATP Kyoto (P).

(0) BEET—% -

YRR 2022087057 2022 5H27H(27.05.2022) P (7 R : 573 L3R N R R 5F 5 B AT (FUKAMI

PATENT OFFICE, P.C.); T5300005 XFxAFABR
O HEmEA: % X & & & B & % m mItRhE=TH2&4 B2 dgBE7 TR
(MURATA MANUFACTURING CO., LTD.) [JP/ F4/8)LFT— - BT b Osaka (JP).

0 B oy T REEL e mrEmon0RY, 2TORIOENE
EMTHE) : AE, AG, AL, AM, AO, AT, AU, AZ BA,
(72) #HBA%E: L E ¥ th (YAMADA, Tatsuya); BB,BG, BH, BN, BR, BW,BY, BZ, CA, CH, CL, CN,
T6178555 RN KRB R MERME 1 TH 1 CO, CR, CU, CV, CZ,DE, DJ, DK, DM, DO, DZ, EC,

(54) Title: LIQUID CRYSTAL POLYMER PELLETS, LIQUID CRYSTAL POLYMER POWDER, LIQUID CRYS-
TAL POLYMER FILM AND PRODUCTION METHODS OF THOSE

GHFEBPOEHR: BB AR YT —RLy b BRIV N - WEKRY T —
Talbh, BLY, FRSOEEAE

FIG.1
25 T s
o LEBBI2 L g
1
FhtFl4| o0
20 o T —
T oD
AA 15 [ — Ehefl2
LCPDAJLLD
CTE DD /—0
(ppm/°C) 10 EMRB —
AA CTE of LCP fim (ppm/°C)
5 BB Degree of orientation of LCP pellets (%)
CC Comparative example
DD Example
0

820 840 860 880 900 820 940 960 980

LCPA Ly DERE E (%)
BB

(57) Abstract: According to the present invention, a liquid crystal polymer film which has a low in-plane linear expansion
coefficient is achieved. Liquid crystal polymer pellets according to the present invention contain a liquid crystal polymer
and are used as a material for a liquid crystal polymer film. The liquid crystal polymer pellets have a degree of orientation
of 86% or more as determined by wide-angle X-ray scattering.
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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 2002-241510 A (STARLITE CO LTD) 28 August 2002 (2002-08-28) claims, paragraphs [0030]-
[0031] (Family: none)

Document 2: JP 2016-62955 A (PRIMATEC INC) 25 April 2016 (2016-04-25) claims, paragraphs [0051]-[0064]
(Family: none)

Document 3: WO 2021/177402 A1 (MURATA MANUFACTURING CO., LTD.) 10 September 2021 (2021-09-10)
paragraphs [0022]-[0069] & US 2023/0002548 A1 paragraphs [0024]-[0071] & EP 4116360 Al

(Invention 1) Claims 1-11 and 15-20

Claims 1-3, 6-11, and 15-20 have the special technical feature of “liquid crystal polymer pellets having an
orientation degree of 86% or more as measured by wide-angle X-ray scattering,” and are thus classified as invention
1.

In addition, claims 4-11 and 15-20 have the technical feature of a “method for producing liquid crystal polymer
pellets in which the ratio of the take-up speed (m/min) of the string-like material in the cooling step to the amount
(kg/h) of the string-like material extruded in the extrusion step is 5-20 and the melt extrusion temperature in the
extrusion step is equal to or greater than the melting point of the liquid crystal polymer raw material,” and said
technical feature is a special technical feature identical or corresponding to the special technical feature of claim 1.

Therefore, claims 1-11 and 15-20 are classified as invention 1.

(Invention 2) Claim 12
Claim 12 shares the common technical feature of “liquid crystal polymer” with claim 1 classified as invention 1.
However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 2, and thus cannot be said to be a special technical feature.
Furthermore, there are no other same or corresponding special technical features between these inventions.
In addition, claim 12 is not dependent on claim 1.
Furthermore, claim 12 is not substantially identical to or similarly closely related to any of the claims classified as
invention 1.
Therefore, claim 12 is classified as invention 2.

(Invention 3) Claims 13-14
Claims 13-14 share the common technical feature of “liquid crystal polymer” with claim 1 classified as invention 1
and invention 2.

However, said technical feature does not make a contribution over the prior art in light of the disclosure of
document 3, and thus cannot be said to be a special technical feature.

Furthermore, there are no other same or corresponding special technical features between these inventions.

In addition, claims 13-14 are not dependent on claim 1.

Also, claims 13-14 are not substantially identical to or similarly closely related to any of the claims classified as
invention 1 or 2.

Therefore, claims 13 and 14 are classified as invention 3.
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1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

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

3. D 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. D 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.:

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

D 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.

D No protest accompanied the payment of additional search fees.
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