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(57) Abstract: Provided is a multilayer porous film which
has extremely high particle fall-off resistance without lower-
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than 10 m%*g; and the multilayer porous film satisfies a spe-
cific condition.
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HIt, O, BIROEFSEIF40%. BITHEDOpH (pH,) &
7. OCHho7,

BoONERBTIREZAGKRIAL 74 VREEZA71IIVALAICBNEZ#10
ON—1—4—%ZAVWTRHLKE. 60CT2oEEEI .,

BONEBESA T 1 IV LOYMTHEZITVD., TOBREXRTICHKEDHE
[LbEf 1]

PILIF (BABLEHME, LS—235C, FHHFE: 0. 5um, kb
KRMEWE: 6. 5m2/ g, Do ,RUD, (&FFx1ICRTHEY) 39. 4BE
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[0124]

[0125]

We, RYEZLT7LO— (V5L PVA124, @E: 98.
0~99. 0, THEASE :2400) 0. 6HEEEHAEKG60. OHEIIC
PRI, WT, EREHBE L TREEZETHR1I O0EE%ICHLTO

OTHEHERERDLIICHMLI, ZOBE, BTROBEMLEIES 0%,
BITHRDpH (pH,) I&4. 5THo=
BONKBIREZMLZRI AL 74 VREEZA 741 IVLICBENEHR 10
ON—1—4—%ZAVWTRHLKE. 60CT2oEEEI .,

BONEBESA T 1 IV LOYMTHEZITVD., TOBREXRTICHKEDHE
[LbEf 2 ]

FPILIF (BALEHS. RA—40, FHHAZE: 1. Oum, LREHE
: 3. Om2,/g, Dy »2RUD, oldF1ITRTEY) 39. 4E=TE&.
RUEZLZNLI—IL (U548, PVA124, fEE:98. 0~9
9. 0, FHEAE:2400) 0. 6EEEE/KE6 0., OBSERICHE
B, OB, BTHROBESRIEL 0%, BITHEDpH (pH,) 7. O
Tho71,
BONKBIREZMLZRI AL 74 VREEZA 741 IVLICBENEHR 10
ON—1—4—%ZAVWTRHLKE. 60CT2oEEEI .,
BONEBESA T 1 IV LOYMTHEZITVD., TOBREXRTICHKEDHE
[LbEfl 3 ]

TV (BAEEHE, SA—1, FHHFE: 0. 6 um, tLFREHE:
4., Om2/g, Dy ,RUD, (W&Ex1ICxTEY) 39. 4EBEHE. R
JEZLTZNLA—IL (U5L#8, PVA124, gREE: 98. 0~99

O, FHESE :2400) 0. 6HEHAEKE60. OHEWIIH/HIE
feo OB, BIRDOEFDHEIEE4 0%, BTHRDpH (pHy) 7. 0T
o7,
BONEBIREZRZRI AL 74 VRBEZA 741 IVLICBENEHR 10

IS
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ON—1—4—%ZAVWTRHLKE. 60CT2oEEEI .,

BONEBESA T 1 IV LOYMTHEZITVD., TOBREXRTICHKEDHE

[0126] [Losfi4 ]

FPILIF (HABLEHSE, LS—410, FEHEZE: 0. 5um, X
EmE: 7. 3m2,/g, Do ,RUD; (ld&X1ICRTEY) 39. 4HEY
. RYEZLTLO—L (U5LAHE, PVA124, gREE: 98. O
~99. 0, THEAE:2400) 0. 6HEEHAK60. OBERICH
I, O, BIROEFSEIFLI 0%, BIHDOpH (pH;y) &7
. OTHh-o7,

BONKBIREZMLZRI AL 74 VREEZA 741 IVLICBENEHR 10
ON—1—4—%ZAVWTRHLKE. 60CT2oEEEI .,

BONEBESA T 1 IV LOYMTHEZITVD., TOBREXRTICHKEDHE

[0127] [Le&fi5 ]

IS (BERIEFEIEHR, ASFP—-20, FEHMZFE: 0. 2 um,
LxRmEE: 12, 5m2,/g, Do ,RUD, (&K1 ICKRTAY) 39. 4
BEme, RUEZL7ZILO—L (VFL#HE PVA124, REE: 9
8. 0~99., 0, THESE:2400) 0. 6EHEZAK60. 0BE
BICHBMI T, DR, ZTROEFSEIZSI 0%, BIHEDpH (pH;
) &7, OTHo7,

BONKBIREZMLZRI AL 74 VREEZA 741 IVLICBENEHR 10
ON—1—4—%ZAVWTRHLKE. 60CT2oEEEI .,

BONEBESA T 1 IV LOYMTHEZITVD., TOBREXRTICHKEDHE

[0128] [Lb#xfl6]

RIECRY AL 714 VRBEEZ AT 1 L LAOYMETM ATV, ZTOHREXK

TICFED,
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[0131]

[0132]

EHMERL. LAVEBNERRRENE. WMt BSEMEZETIHO
ThHo7T,

—Fh. LA ~4 THLBEZAT 1L LI, EEGITOED &N,
WBEBICAWL7 45 —0DHEO. 2umKXBEBDHFE (Do, 2) HEBHTH
<, BLLWEBRTIMEI N 2MMBESUL AR+ TH >, Fio. LB
2TREBEBZAT AL, HWEBEBICAWET74Z—0ONZE1T. Oumld
LDOHFE (D, o) DFEBICEL. ZORDEYDITEEENELS, BIEF
DN UBECTMESMHDHE L TMEAEL R +2TH o7,

a5 THRABMBZ A7 1 L AIE, WMBEBHIEERL NILTH > 72h
 EEAITDEDELANT T 4 Z—DHFXEBIAREL, ERRBRENEL
WEDTH o7,

Fe, BBIGDRY AL T4 VRBESLT 1L AR, HEBEENEES
NTWAD -8, TMEEDSR+DTH > 7,

EXR LOF AN

ARBPOBEL AT 1)L AIERE, BEJFEEMBUNEKRIN B2 DOHE
WKINBY B ENTES, VFULAF Y ZREBBEAL—F ; BWET
ALY, EEALRFORBRINA/ Ny & LIENY R —YEDOEEM
# o FliRE LSERERAEMEOERAME ; v /= AR=YD
I7H LIEMBEFORMAME ; B, ERBIKM, BRM, BREMFOD
BERBAMRA; BEF ; EA ; REBRA  fWEThH,1 O ; HERFIED
LEREMRBEFOIEMHBEOEM & L THRO THEICHATE S,

ARPEFEDOREKREZRBWTEMICKBA LAY, ARPOSE & EHHE%ZRE
N2 ERKIRABEENTRETHD I EITHEFICHLNTH S,

nE. AEEEIE. 201 2FE3 826 A THEI N BAEFEE (&
FE2012-070032) ICEDVWTHY., ZOLEABIHICLYIERT
na,
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

F5RIR5]

[E53K1R6]

B oK D E

RUFL 74 VRBIESIL 71 LLDODHR ESHEIC, 745—
ROBRENA VY — %2 BRI OHBEEEIDIEE I 1ILTHLT
CUTTAS—ICBWVWT, IR0, 2umKBEOHFE (Do o) A
T%UETHY, %74 7—DOLEKEAFENO5m2, /gllE, 10m?2
S9RBTHY., D, UTORHE (1) 2B ez2/HHETD
BEZH7 1 ILL

ZiE (1) FEEZA74LLES50mMmX50mmEIAICTY H
L. #BEA LICL TEMKICERY DIFTEE L 21&. BB LIC, #&B%h
CTEAEHEBE>/-ER40mm, EX700 g DARHO L%
., ZoHES0 r pmDOEEHT1 ONBEEIES Z &ICL UK
BEEREAERLAE. BEBORELZBRLALLE. HEBORE
WD AOEMEED 1 O%KFBETH 5,

RIS 7 1 5—HEBRINTHE I &2 FHME T HEKRE ICREH
DEBLH.7 1 )L L,

HIEEBIE /N V¥ —h, RYEZLF7ILa—), K T7vikE=ZY)
TV, ALERFIAFILELO-Z, RUTVYILE ROCR)T7Y
JIIVERFEURN SR BN LBIENZ DR EHE 1 ETHD I E 2R
WETBHERIE I XL 2 ICBHOEELS AT 1 /L L,

AIEEHBEICBWT. RIEE 7 1 T — CRIGRHEE/NM V5 — & DIEE
IChE®HB 74 5—DRBEEXEN, B0BE%LULE, 99. 9BERUT
DHEETHD I EZRFHHETIEKRKRE1I~3DOVWTIhHN 1IRICEHD
BEZH7 1 ILL

ISR AL 74 VRBEEZA 741 ILLNRY TOEL Y REE%
BATRDIEEFHETEIEKREI ~400WThh 1 IRICEHDE
BZH7 1L,

BIEER) AL 714 VRBEZA 71 VLD BEEEEZET LI L%
B ET2FKEBI~50WTINIRICEEHOBEELH7 1L LA,
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[E53KIRT7]

[E53KIR8]

[E5KIR9]

[E5K1R10]

RISCREBEED. HEBEBUNASERERH IS &ICLY, FiER
DAL 74 VREESZA 71 NVLLEICERINEDTHD I EEE
BMETEHERREI~6DVWTID TIRICEEOBEELA 7 1L L,

RISCIHBB R A2 BRODEED, KEERDET 5T &5
ETBFEKBTICEKEEHDEBEES AT 1L LA,

BREI~8DVWINA TIRICEHDEEBLZ AT 1 LLAZRAWIHE
KEBR_REMLAEAAL—%,

FEKRKIEO ICEEHDIKERR_RELBENAL -5 ZAWIKE
FER — R E M,
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(A)

(B)

60mm



WO 2013/146342

[E43]

\

42

41

43

45

3/3

PCT/JP2013/057378



International application No.

PCT/JP2013/057378

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

B32B5/18(2006.01)i, B32B27/32(2006.01)1, HOIM2/16(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)

B32B1/00-43/00, HO1M2/14-2/18

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

Jitsuyo Shinan Koho 1922-1996
Kokai Jitsuyo Shinan Koho 1971-2013

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2013
1994-2013

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.
A JP 2010-123383 A (Teijin Ltd.), 1-10
03 June 2010 (03.06.2010),
entire text
(Family: none)
A JpP 2008-311221 A (Sumitomo Chemical Co., Ltd.), 1-10
25 December 2008 (25.12.2008),
entire text
& US 2010/0159318 Al & EP 2151321 Al
& WO 2008/140120 Al & CN 101678663 A
& KR 10-2010-0017776 A & TW 200922790 A
A JP 2011-65850 A (Hitachi Maxell, Ltd.), 1-10
31 March 2011 (31.03.2011),
entire text
(Family: none)

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

28 March, 2013 (28.03.13)

Date of mailing of the international search report

09 April, 2013 (09.04.13)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2013/057378

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2004-227972 A (Sumitomo Chemical Co., Ltd.), 1-10
12 August 2004 (12.08.2004),
entire text
(Family: none)
A JP 2010-65088 A (Toray Industries, Inc.), 1-10
25 March 2010 (25.03.2010),
entire text
(Family: none)
A JP 2008-186722 A (Asahi Kasei Chemicals Corp.), 1-10

14 August 2008 (14.08.2008),
entire text

& US 2010/0285348 Al
WO 2008/093575 Al

CN 101600571 A

KR 10-2012-0043164 A
CN 102642365 A

EP 2116372 Al
KR 10-2009-0094473 A
TW 200903885 A

&
&
&
& CN 102642345 A

2 2 Y 1

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




[E BRFR A s EpsHpEEs PCT/ JP2013,/057378
A, FHOBTA0EOSE (EBE&ET2E (1PC) )
Int.Cl.  B32B5/18(2006.01)1, B32B27/32(2006.01)i, HOIMZ2/16(2006.01)i
B AT =5

AREZT o T/ NRE R (EERSRF28 (1P C) )
IntClL  B32B1/00-43/00, HO1M2/14-2/18

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 34
HA[H FE A 28 5AH 1996—201 314
HAE B EFE AR AR 1994—201 34

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 72 HRR)

C. B2 LI HILS ITH
BRSO RS 5
BF Y — BIFSCING RO O AT AT 2 & & 13, 20T 5 8F0E R RO
A JP 2010-123383 A (FF AFER2HE) 2010.06.03, TR (75 3 | 1-10
U—721)
A JP 2008-311221 A ({EAbEHRR ) 2008. 12. 25, SCHEAEIAR & US| 1-10
2010/0159318 A1 & EP 2151321 Al & WO 2008/140120 A1 & CN 101678663
A & KR 10-2010-0017776 A & TW 200922790 A
A JP 2011-65850 A (H .~ 7 BARRASH) 2011.03. 31, SCHRAER 1-10
(773 U—721)
W CHIOREX b SRS STV 5, ™ ORF U b Ty 3 U T AR A B,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

FEpRA 252 T L2 H E S RE S O R EH
28. 03. 2013 09. 04. 2013
E AR A DA B R UV T FFTEAEE (EROH HHE) 45| 9341
AARE®NTT (ISA/JP) W o
HWHEES100—-8915 =
HERMTAAXENE=TH4%3 5 EEFEES 03—-3581—-1101 Wi 3474

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




= SR Ak EpHpEEs PCT,/JP2013,,057378

C (Bi&) . BEd 2 LR8O b5 3k

1 ASCER D B9 %
HF Y %k GIURSCIRG MO —EOE T BEE 5 & &3, € OREd L EpT O 2R A SRIED R

A JP 2004-227972 A ({EAAbLZE LTRSS 2004, 08. 12, SCEAEK | 1-10
(77X U—721)

A JP 2010-65088 A (HL L#ER ) 2010.03.25, Ckaeik (753U | 1-10
—72 L)

A JP 2008-186722 A (NBALEY A 3 v ¥k t) 2008.08. 14, ik | 1-10
A & US 2010/0285348 Al & EP 2116372 Al & WO 2008/093575 Al
& KR 10-2009-0094473 A & CN 101600571 A & TW 200903885 A & KR
10-2012-0043164 A & CN 102642345 A & CN 102642365 A

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - claims
	Page 43 - claims
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - wo-search-report
	Page 48 - wo-search-report
	Page 49 - wo-search-report
	Page 50 - wo-search-report

