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AA A pattern having half the pitch of the mask can be formed
in a single developing step.

BB Insoluble in develaper

CC  Unexposed section

DD  Semi-exposed section

EE Exposed section

FF Soluble in developer

GG Amount of light to which resist film has been exposed

HH Developing
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(57) Abstract: This invention provides a novel pattern
formation method, and an active-light-sensitive or radi-
ation-sensitive resin composition or the like used
therein, that is completely ditferent from conventional
double-patterning techniques and allows a reduced pat-
tern pitch using a single exposure step and a single de-
veloping step. In particular, when using a mask, a pat-
tern having a pitch that is half the pitch of the mask or
less can be formed. Specifically, a pattern formation
method that has the following steps: (a) a step in which
an active-light-sensitive or radiation-sensitive resin
composition is used to form a film, the solubility of
which in a developer increases as the film is exposed
from an unexposed state but then starts decreasing
once a given exposure level has been reached; (b) a
step in which the film is exposed; and (c) a step in
which a developer containing an organic solvent that
constitutes at least 80% of the entire mass of said de-
veloper is used to develop and remove only semi-ex-
posed sections and two patterns derived from the unex-
posed sections of the resist film and the exposed sec-
tions of the resist film, respectively, are formed.
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HR-2 50/50 5100 1.6 HR-37 50/50 5000 1.6
HR-3 50/50 4800 1.5 HR-38 50/50 4000 1.4
HR-4 50/50 9300 1.6 HR-39 20/80 6000 1.4
HR-5 50/50 4500 1.4 HR-40 50/50 7000 1.4
HR-6 100 5500 1.6 HR-41 50/50 6500 1.6
HR-7 50/50 5800 1.9 HR-42 50/50 5200 1.6
HR-8 90/50 4200 1.3 HR-43 50/50 6000 1.4
HR-9 50/50 9900 1.8 HR-44 70/30 5500 1.6
HR-10 40/60 1500 1.6 HR-45 50/20/30 4200 1.4
HR-11 70/30 6600 1.8 HR-46 30/70 7500 1.6
HR-12 40/60 3900 1.3 HR-47 40/58/2 4300 1.4
HR-13 50/50 9500 1.8 HR-48 50/50 6800 1.6
HR-14 50/50 5300 1.6 HR-49 100 6500 1.5
HR-15 100 6200 1.2 HR-50 50/50 6600 1.6
HR-16 100 5600 1.6 HR-51 30/20/50 6800 1.7
HR-17 100 4400 1.3 HR-52 95/5 5900 1.6
HR-18 50/50 4300 1.3 HR-563 40/30/30 4500 1.3
HR-19 50/50 6500 1.6 HR-54 50/30/20 6500 1.8
HR-20 30/70 6500 1.5 HR-55 30/40/30 7000 1.5
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HR-25 30/70 5000 1.4 HR-60 [ 40/40/15/5 [ 4800 1.5
HR-26 50/50 5500 1.6 HR-61 60/40 5600 1.5
HR-27 50/50 3500 1.3 HR-62 50/50 5900 2.1
HR-28 50/50 6200 1.4 HR-63 80/20 1000 1.7
HR-29 50/50 6500 1.6 HR-64 100 5500 1.8
HR-30 50,/50 6500 1.6 HR-65 50/50 9500 1.9
HR-31 50/50 4500 1.4
HR-32 30/70 5000 1.6
HR-33 30/30/40 6500 1.8
HR-34 50/50 4000 1.3
HR-35 50,/50 6500 1.7
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C—25 | 50740710 23500 1. 65
C—26 | 60.730.710 13100 1. 51
c—27 50./50 21200 1.84
c—28 1090 19500 1. 66
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Continuation of Box No.III of continuation of first sheet (2)

Claim 1l and claim 12 have a common technical feature, i.e., “an actinic
ray-sensitive or radiation-sensitive resin constituent for forming a
film which is increased in solubility in a developer with increasing
amounts of exposure from a no-exposure state, but is reduced in the
solubility at a certain amount of exposure or greater.”

However, the above-said technical feature is disclosed in both the
cited documents 1-2.

Further, said technical feature is also disclosed in [0066] in the
cited document 3.

In addition, each of the examples in the cited documents 4-6 involves
a chemical substance explained in any one of the embodiments set forth
in [0022] to [0025] in the description of the present application.

Therefore, althoughonlyaregionof an intermediate amount of exposure
is not developed, the constituents described in the embodiments in cited
Documents 4 to 6 can be considered to have the property that “the solubility
in a developer is increased with increasing amounts of exposure from
a no—-exposure state, but is reduced in the solubility at a certain amount
of exposure or greater.”

Furthermore, although the developer does not contain an organic
solvent, cited Documents 7 to 9 also describe “an actinic ray-sensitive
or radiation-sensitive resin constituent for forming a film which is
increased insolubility ina developer with increasing amounts of exposure
from a no-exposure state, but is reduced in the solubility at a certain
amount of exposure or greater.”

Therefore, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contentsdisclosed
in the cited documents 1-9.

Further, there is no other same or corresponding special technical
feature among these inventions.

Consequently, claims are classified into the following two inventions.

(Invention 1) The special technical feature ...claims 1-11, 19-20
is relevant to claim 1
(Invention 2) The special technical feature ...claims 12-18 isrelevant

to claim 12

Claims 12-18 are not relevant to inventions which involve all of the
matters to define the invention in claim 1 and which have a same category.

Further, as a result of the search which has been carried out with
respecttoclaimsclassifiedinto Inventionl, claims 12-18arenotrelevant
to inventions on which it is substantially possible to carry out a search
without an additional prior—-art search and Jjudgment, and there is no
other reason for that it can be considered that it is efficient to carry
out a search on claims 12-18 together with claims 1-11, and consequently,
it is impossible to classify claims 12-18 into Invention 1.

List of cited documents:

1: JP 02-161436 A (Oki Electric Industry Co., Ltd.), 21 June 1990
(21.06.1990), claims; page 6, upper right column to lower left column;
example 3; fig. 2 (Family: none)

2: JP 56-001934 A (ULSTI Research Technology Association), 10 January
1981 (10.01.1981), claims; each example; fig. 1 (Family: none)

(Continued to next extra sheet)
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3: JP2011-014835A (SonyCorp.), 20 January 2011 (20.01.2011), claims;
paragraphs [0028] to [0066], [0140] to [0163]; fig. 20 to 21 & US
2011/0003253 Al & CN 101944475 A

4: JP 2013-068779 A (Fujifilm Corp.), 18 April 2013 (18.04.2013),
claims; examples 7, 14 (Family: none)

5: JP 2013-105165 A (Shin-Etsu Chemical Co., Ltd.), 30 May 2013
(30.05.2013), claims; paragraph [0078]; examples 3, 5, 7, 10, 14, 15
& US 2013/0130183 A1 & KR 10-2013-0054926 A & TW 201329636 A

6: WO 2012/053527 A1 (JSR Corp.), 26 April 2012 (26.04.2012), claims;
each example & US 2013/0230804 Al & KR 10-2013-0135852 A & TW 201229662
A

7: JP 2011-102974 A (Shin-Etsu Chemical Co., Ltd.), 26 May 2011
(26.05.2011), claims; paragraphs [0010], [0024]; each example; fig. 5
& US 2011/0091812 A1 & KR 10-2011-0042015 A & TW 201133132 A

8: JP 2010-181857 A (Tokyo Ohka Kogyo Co., Ltd.), 19 August 2010
(19.08.2010), claims; paragraphs [0307] to [0309] (Family: none)

9: JP 08-250395 A (Toshiba Corp.), 27 September 1996 (27.09.199¢),
claims; example 3; fig. 3 to 4 (Family: none)

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



[ B A s EEHERS PCT/ JP2014/069867

A, RHPORTLNEONE (EERFHFNE (1PC) )

Int.CL.  GO3F7/004 (2006. 01)i, GO3F7/038(2006.01)1, GO3F7/039(2006.01)1, GO3F7/32(2006.01)1,
HO1L21/027 (2006. 01) i

B. #H&Ex1To7nl

REZT o To i/ MRE R (EIRSRT08 (I PC) )
mt.CL  GO3F7/00-7/42

B/NBEBIUSNOEE CRHE LRI T =D BFICEENL LD
HAREEZERAFHEAR 1922—19964
HAREAREAFEAR 1971—201414F
H AREEAFH RGN 1996—201414F
H AREBRGE AT EAH 1994—201414F

EEFHE CHEMA LIZEF T —F =R (F—F_X—ADOLF, FEIEH LA

C. PBHE3 5 L5806 53Tk

EERE X2 T
BTy — % BIFSCHG RO—IBOEFAMES 5 & X3, OMET s EFOFER SR TE e
X JP 02-161436 A (R TXEMSH) 1990.06. 21, Hparsgkod| 1, 4, 19-20
Y BH, %66 X—T4 E~/C TR, Fhatl3, F2X (77 I U—7¢| 11

L)
X JP 56-001934 A (=)L « =R « 71 FAFHFCHLE) 1981.01.10, %[ 1, 19-20

WSRO, 5G], K1 (77 I V=72 L)

W CHOBEZIZOIERRFIE S TN D, & X772 V-T2 R E SR,
*  SIAXERONT TY — D B OEITAFE S NI
TA] BRCBEEOS DT 7L, —RINEMKEZ RS T EEHEA XUIELBRICARINIZIRTH - T
Ho HEE & FJET D b O T <, BHOEI I HH
E| ERHEARIOHBES I3 ch o0, ERHER OHFEOT=DIZFI AT 5D
DB ARENTZ LD [X | FRCBED H 5Tk Thdh T, YAk B T3
[L | EAHEEIRIC R 2R 3 2 S U o SR 05817 DR SGIESER N BEZ ONE D
BE LIS A T T 5720108833 1Y) $CBEEOH S ETH - T, Big o 1 L4
HHER FBEEMT) ok 0, BEEICZLSTHHTHLHEEEI
O] HEEIZ L B8R, R, BRFEIZS LT 5308k Yo THEBRER N EEZLNDL LD
P ERHBEARIT, DOBEHEOTEOREM L 22HE (&) A—/ 7 773 U —I3CHk
EpSEEZ5 T L-H B[R e A Sy =]
25. 09. 2014 _ 07. 10. 2014
EEFHAEHE O L UH THo BEFTEREE (FEREOHHME) 2ZH| 4006
AAERT (ISA]P) T T
HEEZ100-8915 R E
HEHTRHRENEZTH4E3 5 EEEES 03—-3581—1101 A#HE 3231

HBAPCT / ISA 210 (FHF2~—) (20094%47AH)




] PR A EEHERE PCT/JP2014/069867

C (%) . PBIEY 5L 5N 5k

51 Lk TS

B — BIASCHNG RO O AT 5 & &3, 0T 5 ETOER FREOFE

X JP 2011-014835 A (Y =—k ) 2011.01. 20, HpErsg=ko&ipd, | 1-4, 19-20

Y [0028] ~[0066]), [0O140] ~[0163]), 20~ |11
21 & US 2011/0003253 Al & CN 101944475 A

X JP 2013-068779 A (&7 A /L LR 4E) 2013.04. 18, Fparahsk | 1, 4-7,
O, Eip7&14 (773U —72L) 9-11, 19-20

Y 11

X JP 2013-105165 A (fE#fb L3N 10) 2013, 05. 30, FRraFaask [ 1, 4-5,
O, [0078]), Elif3&5&7&10&14&15 &US |9-11, 19-20
2013/0130183 Al & KR 10-2013-0054926 A & TW 201329636 A

X WO 2012/053527 Al (J S REER St 2012.04. 26, #H:ko#upH, & |1, 4-6,
SEHiB] & US 2013/0230804 Al & KR 10-2013-0135852 A & TW 201229662 | 8-11, 19-20
A

X JP 2011-102974 A ({GH{bF T 2RS4 2011, 05. 26, KpifaheR | 20

A o#EiH, [0010),[002 4], £5hH], X5 &US2011/0091812 | 1-11, 19
Al & KR 10-2011-0042015 A & TW 201133132 A

X JP 2010-181857 A (L RUib T2EREU ) 20100 08. 19, Krifahk | 20

A o, [0307] ~[0309] (Z7IVU—72L) 1-11, 19

X JP 08-250395 A (MR StLHEZ) 1996.09. 27, EiErebko&ipy, 32 | 20

A i3, M3~4 (773IVU—72L) 1-11, 19

BXPCT /I1SA 210 (2 X—T0x)

(200947H°)




ERA R EgsHEE S PCT/ JP2014/069867

FHIM FFROFMEDO - FBOMER TERVWEEDER (F 11— D 2DHEE)

HEHSEEIH (PCTI174(2) (2) OHEILEY ., ZOEBEREREIROBEHICL Y FEROEED —HIZ-2>WTE
Lotz

1. 7 #RH 1T, COEEBHEERENHEEZ T L A2ELRVHRIEL LD TH D,
DED
2. Y FkIE 1, AEELEBRELY T A LN TE ABREE CHEDEMELH- LT

RWEBHBEORSIFEL LD TH D, 2FED,

3. T OickIE W, WEEFEROEF ThH - TP CTHHIS. 4(a) DF 2 TR UL OREID
o> TR ST 7en,

FUAR BHOEAERRIMLTNDEEDER (F1- =03 DfEE)

WIZHRARD L 9 Z OEBHEREIC UL EORBERH S & 2 OEBSHEER TR D -,
KRR — 2l

1. 7 HBASKLEZBIFRAE TR Z ¢~ TCHENICHM Lzo ¢, ZoEBRERS . T CORFE TR
TEZ DWW TER L=,

2. BMTRETFHA L ERT S E THAL, T COWA TRV CIET 5 2 L ST 0T, BN
EERAOM & RD DT,

3. % HEASKNERBIEE TR E 5oL UM Uk o720, 2O EBHRERS L, TR oM
£ %o 1= RO FERIAD BV THERL L7z,

4. W HEABVLEILBITREFEEZ MRS Lo 720, ZoEBRERAERS 1T, FHROHE ORI
STV D EINAR D IROFHERIEIZ OV TR LTz,

1-11, 19-20

IBMFH A TR O BEE O B T 5 R
Vi BIISAEFEAL T, U T OHEICIE. B SIFER oMM LIS, HBBANSEBRILThD o7,
U OIBIERA TR OMM & ITHBEAD O BREE R TR D o723 BEE P L FERESMA A FOR L2
WIZSHhbiLiah o Tz,

U BIEREFER OIS o 7o BER LTI o T,

BAPCT / I1SA 210 (E1—Y08E (2)) (20094FE7H)




E A AR EEHERS PCT/ JP2014/069867

SEHRIA L & BERIE 1 20%. TREGIRIED & BRI 2 DI OB IHR Ik 2 IR i
BHAR LT, B DEEELL B2 5 & AiRtiafE i b L O < B TS 2 st
BRSO AR E IR AL ) & 5 B O ER IR S A2 4G L T\ 5,

LU, S EMRR L, 91k ~ 2 DWW i bt s nnTtnsd

Fo. I3 D [006 6] 126, YR GiHE S Tn 5

Bz, SIS 4 ~ 6 OK T fz X, ﬁ%%ﬁimwﬂ~mwm_ﬂﬁ®%£m JERED U
fhﬁfﬁ%éhfwém%wgﬂaimfwéoiof #2 G B P TEIE O A & Bl LT
Wb oD SIHICEN4 ~ 6 OFEFaFIFEE OME L, [RESCIREN LSRN 2 5
WCONBURHIZ T DI EE N R L T B, D% ﬁiui 725 & HRCIE R R SR L
TV\<J éfl/\j igi&”ﬁbfb\é éfmu&)%mé

FLT, glHCHR 7 ~ 912, BUBIHITABIEAIZ & A TWRWD, TRENIRED B
;a@%zéufﬁﬁm%&_ﬁﬁémﬁﬁwﬁﬁkbfw<ﬁ>%5 555 lioh:: 0% Sl o N A R W ETT L= W72 1
FEEAD L IR E T 2 BE MR SO R Ie /L) it s T b

L7=M - T, BiReE AR X, g1k 1 ~ 9 OB ICH S LT, %ﬁ&ﬁ_ﬁﬁé
BERZ L7267 O TIEROD B Yz HIRIRHEE, R 72 HEARR T H 2 L 130N 2720,
Ere. ZNHOEWORIZIE, i 2[Rl — D SE RS T 2 Rl 22 BN B U3 A7AE L 7e vy,

LT, FEROFEIHILX, T2 2O E TEND,

(%%1)%ﬁ@1~11\19~20 - KB 2 B AR R B EEE SR B 1

(%%2)%ﬁ@12~18 -------- FER 7o B R0 EEE SR H 1 2

FEARIA L 2~1 8%, fEkW 1 oHECTFREZ 2 CER— 72 — @%%Tiﬁm
%LT\%ﬁ@12~18i\%%1 WZIX A S at s RIEIZ W THRAE L s . 28T
N 22 AT HANRA W 2 M E L T8 2 ER<AEEITHY 2 LA T%é%%fiﬁ<
FHRIH1I~1 1 ¢ FEDTHEZITI ZENDFENTHD L2 HMOFE L 2V 6 GEK
H1 2~1 8% LIZKSTH I EILTERY,

(S SCER—5)

1 yo2mM%A(@%%I%ﬁﬁéﬁ)wwﬂam,%%%ﬁ@%ﬂ,%6&~VEL%

~/ETHE, EE 3, 2K (773IU—72L)

2:JP5600W34AOE3UV TR T A FAFZEAS) 1981. 01, 10, Hprah-kosip, 43
ffFl, M1 (77 IV—72L)

3 :JP 2011-014835 A (VY =—#k24) 2011.01. 20, ¥eFasko#iE, [0028] ~ [0
066), [0140]~[0163])], M20~21 &US2011/0003253 Al & CN 101944475
A

4 1 JP 2013-068779 A (L7 A /L Ak a) 2013.04. 18, HrFrsh=k oG, EHifl 7 & 1
4 (77IVU—7¢20L)

5 : JP 2013-105165 A (B2 T3S 2013, 05,30, Krarasko#ipd, [0 0 7 8],
EHip3&5&7&10&14&1 5 & US 2013/0130183 Al & KR 10-2013-0054926 A &
TW 201329636 A

6 : WO 2012/053527 Al (J S REERX S 4:) 2012.04.26, #HEROFPH, K EkEH & US
2013/0230804 Al & KR 10-2013-0135852 A & TW 201229662 A

7 :JP 2011-102974 A ((EHb2E T3S ) 2011, 05. 26, Higrasko#pE, [00 1 0],
[0024]), &FH, X5 &US2011/0091812 Al & KR 10-2011- 0042015A&TW201133132

A
8 : JP 2010-181857 A (HAUSAb T3S 4) 2010.08. 19, HFrsE=ko#p, [030 7]

~[0309] (77X U—70L)
9 : JP 08-250395 A (KERSHr-HE) 1996. 09. 27, Frrsiskoshpe, MM 3, M3 ~4 (7
7IU—/l)

BAPCT ISA 210 (Hy~<—) (20094£7H)




	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 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - description
	Page 84 - description
	Page 85 - description
	Page 86 - description
	Page 87 - description
	Page 88 - description
	Page 89 - description
	Page 90 - description
	Page 91 - description
	Page 92 - description
	Page 93 - description
	Page 94 - description
	Page 95 - description
	Page 96 - description
	Page 97 - description
	Page 98 - description
	Page 99 - description
	Page 100 - description
	Page 101 - description
	Page 102 - description
	Page 103 - description
	Page 104 - description
	Page 105 - description
	Page 106 - description
	Page 107 - description
	Page 108 - description
	Page 109 - description
	Page 110 - description
	Page 111 - description
	Page 112 - description
	Page 113 - description
	Page 114 - description
	Page 115 - description
	Page 116 - description
	Page 117 - description
	Page 118 - description
	Page 119 - description
	Page 120 - description
	Page 121 - description
	Page 122 - description
	Page 123 - description
	Page 124 - description
	Page 125 - description
	Page 126 - description
	Page 127 - description
	Page 128 - description
	Page 129 - description
	Page 130 - description
	Page 131 - description
	Page 132 - description
	Page 133 - description
	Page 134 - description
	Page 135 - description
	Page 136 - description
	Page 137 - description
	Page 138 - description
	Page 139 - description
	Page 140 - description
	Page 141 - description
	Page 142 - description
	Page 143 - description
	Page 144 - description
	Page 145 - description
	Page 146 - description
	Page 147 - description
	Page 148 - description
	Page 149 - description
	Page 150 - description
	Page 151 - description
	Page 152 - description
	Page 153 - description
	Page 154 - description
	Page 155 - description
	Page 156 - description
	Page 157 - description
	Page 158 - description
	Page 159 - description
	Page 160 - description
	Page 161 - description
	Page 162 - description
	Page 163 - description
	Page 164 - description
	Page 165 - description
	Page 166 - description
	Page 167 - description
	Page 168 - description
	Page 169 - claims
	Page 170 - claims
	Page 171 - claims
	Page 172 - claims
	Page 173 - drawings
	Page 174 - drawings
	Page 175 - drawings
	Page 176 - drawings
	Page 177 - drawings
	Page 178 - wo-search-report
	Page 179 - wo-search-report
	Page 180 - wo-search-report
	Page 181 - wo-search-report
	Page 182 - wo-search-report
	Page 183 - wo-search-report
	Page 184 - wo-search-report
	Page 185 - wo-search-report
	Page 186 - wo-search-report

