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[T 7]

[ % 8]

[47% 9]

[7d7-8 10]

74738} 11]

]2 41, chol E| 9L, ol AW, A%, Bl w7, oAl ®, oA ¥ 1
ol o o] 2ol7 B4 i oh} o] 4S Eataha,

qF re] &2 1 WA 3007H#4] 2] H==olaL,

X3z 914(C1), BE(Br), £.2.2(0), A1 (NO;), FA9(S0,), B4 (COs)
2 FAVIOH)E o] Fo) 7 o] i 5 St o & 2 Feh

A 6 el lofA,

871 Al 2 BEA A, R 37 8] ©AE 2E= A E o] dAolaL R,
= vEtela - Y o) B, ol d WEtolA - Y o) E, = Z YA E
ﬂﬂﬂiaﬂﬂE ﬂohwb_&%RmmiEﬂﬂﬂiﬂﬂ
sheh= = oA’ 3 F, v ehE, ¥ |, ok, o n|thE HEi= Elokxl
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o] Foll shuel, Al 7] =8 771 7HA.

A1 gl lojA,

2&71 Al 2 H kA= 100 g/mol WA] 500,000 g/mol 8 91 2] #4155 2H=,
Asf el =8 71 - 7HAL

=

A 6 el lofA,
AAA Z 7R S vl E9shE, Al e BwE /U1 HAL
A 9 gl 9lof A,

871 AAA =

Polyoxyalkylene glycol, Carboxymethylcellulose, N-nonylphenolpoly glycol
ether, Octandiobis glycol ether, Oleic acid polyglycol ester, Polyethylene
glycol, Polyethylene glycol dimethyl ether, Poly(ethylene
glycol)-block-poly(propylene glycol)-block-poly(ethylene glycol),
Polypropylene glycol, Poly vinyl alcohol, Stearyl alcoholpolyglycol ether,
Stearic acidpolyglycol ester, 3-Methyl-1-butyne-3-ol, 3-Methyl-pentene-3-ol,
L-ethynylcyclohexanol, phenyl-propynol, 3-Phenyl-1-butyne-3-ol, Propargyl
alcohol, Methyl butynol-ethylene oxide, 2-Methyl-4-chloro-3-butyne-2-ol,
Dimethyl hexynediol, Dimethylhexynediol—ethylene oxide,
Dimethyloctynediol, Phenylbutynol, ¥ 1,4-Butandiol Diglycidyl Ether =
ﬂrﬂﬂa~?La4%ﬂ”°4@d%f@ﬂ?ﬂE%%

71 7HA.

Al 9 7ol oA,

371 7HEA =,

(O-Ethyldithiocarbonato)-S-(3-sulfopropyl)-ester,
3-[(Amino-iminomethyl)-thiol]- 1-propanesulfonic acid,
3-(Benzothiazolyl-2-mercapto)-propyl-sulfonic acid, sodium
bis-(sulfopropyl)-disulfide, N,N-Dimethyl-dithiocarbamyl propyl sulfonic acid,
3,3-Thiobis(1-propanesulfonic acid), 2-Hydroxy-3-[tris(hydroxymethyl)
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methylamino]-1-propanesulfonic acid, sodium
2,3-dimercaptopropanesulfonate, 3-Mercapto-1-propanesulfonic acid,
N,N-Bis(4-sulfobutyl)-3,5-dimethylaniline, sodium
2-Mercapto-5-benzimidazolesulfonic acid, 5,5’-Dithiobis(2-nitrobenzoic acid),
DL-Cysteine, 4-Mercapto-Benzenesulfonic acid, 2
5-Mercapto- 1H-tetrazole- 1 -methanesulfonic acid@ o] Fo] % &4 7 &
sl ol Eatalis, el el £EE #71EM.

AT 12] A9 &l gleiA,
71 7HEA D 7] A A A = 100 g/mol LHX] 100,000 g/mol "8 9] 2]

q

@ 13] ol

[ 14] Al 13 gl JofA,

A7l A1 B A= 7] 59 1 28 0.1 mg WA] 1000 mg <]
s HUhE =, A ?-FJ ol

37+ 15] Al 13 el oA,
371 A 2 kA= 7] B 1 2 E W 0.1 mg WA 1000 mg H 2] <]
FER HUbE =, A e =

(7 16] A 13 3ol YoM, A7) AAA L 7] A= 7] Ed 1 e
0.1 mg WA 1000 mg ¥ 91 9] w2 717} H7hE =, A 2] =59,



1/8

WO 2017/159965 PCT/KR2016/014337

[5=1b]
450000

400000

300000

200000

100000

1.0 12 14 15




2/8

WO 2017/159965 PCT/KR2016/014337

[5=2b]
500000

A A A\ f /
400000 d T M-

300000

200000

100000

-100000
0.0 0.2 0.4 0.6 08 1.0 12 14 15

[5=3a]

-_— Afjen A /1572015
18, 0KV 12D 2 WS 1 S



3/8

WO 2017/159965 PCT/KR2016/014337

[5=3b]
500000

400000

300000

200000

100000

-100000
0.0 0.5 1.0 1.5 20

— 10um
LE. UKV LED




PCT/KR2016/014337

4/8

WO 2017/159965

[5=4b]

20

-

]
-

-
-

-
.

.
.
.

-

-

=

-
-
=
=
=

o
.
.
.

-

.
.

500000

400000

300000

200000

100000

.

-
-

e

-

-

o
.

.
-

-100000

-

]

15UV LB




20

PCT/KR2016/014337

15

5/8

o
- -

-

-

.
. .

-

-

-
.

-
=

.
-
.

-

L

..

18, ORY HED

-

.

=

i

-

.

-
.
.

-

-
-

-

.
.

i
-
-

WO 2017/159965

[5=5b]
600000
500000
400000
300000
200000
100000

-
L
-
-

e
o
-

-
-

-

[
28
=

.

-

.
.

.
.
.

-

-
-

-
-
-
.

-

-

-

-
-

.
-

-
o
-

@

.

-

-




6/8

WO 2017/159965 PCT/KR2016/014337

[5=6b]
500000

400000

300000

200000

100000

-100000
0.0

0.5 15 20

[%=7a]

— i0um  ROC 12/38/20458
L5 ORY. LED BEH WD 105 Ot




7/8

WO 2017/159965 PCT/KR2016/014337

[5=7b]
450000

400000

300000

200000

100000

'500080 05 10 15 20

[5=8a]




8/8

WO 2017/159965 PCT/KR2016/014337

5=8b]
600000

500000

|

|

400000 |
|

|

300000 |
[

200000

100000

100000 5 05 10 15 20



INTERNATIONAL SEARCH REPORT

International application No.

POT/KR20816/014337

A.  CLASSIFICATION OF SUBJECT MATTER
C25D 3/38(2006.01)1, C25D 5/02¢2606.61)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
C25D 3/38; C25D 3/22: CO7C 211/62; CO8L 39/00; C25D 1/04; B24D 3/06; B24D 11/00; CO8L 23/08; C25D 5/02

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

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

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

eKOMPASS (KIPO intemnal) & Keywords: electrodeposition, copper plating, leveler, flatness, organic additive

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 5518925 B2 (ROHM AND HAAS ELECTRONIC MATERIALS LLC) 11 June 2014 1,2.5,8
See paragraphs {00081, [0013], [0020], {0031 1-]08341, {0055}, [0061]
A 3.4,6.7,9-16
A IP 4538049 B2 (JAPAN FINE STEEL CO., LTD.) 08 September 2010 1-16
See claims 1-3.
A JP 2009-541580 A (ATOTECH DEUTSCHLAND GMBH.) 26 November 2009 1-i6
See claims 1-35.
A KR 10-2007-0037349 A (ROHM AND HAAS ELECTRONIC MATERIALS LEC)) 1-16
04 April 2007
See claims 1-11
A KR 16-2009-0016423F A (ROHM AND HAAS ELECTRONIC MATERIALS LLC) 1-i6
13 Febraary 2009
See claims 1-9.
PX KR 10-1657675 B1 {(KOREA INSTITUTE OF INDUSTRIAL TECHNOLOGY ) i-i6
22 September 2016
See claims 2, 4, 6-10, 12, 14, 16-19.

D Further documents are listed in the continuation of Box C.

E 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

“B”  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)

“0”  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

08 MARCH 2017 (08.03.2017)

Date of mailing of the international search report

09 MARCH 2017 (09.03.2617)

Name and mailing address of the ISA/KR

Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

POT/KRINI6/014337

Patent document Publication Patent famuly Publication
cited in search report date member date
JP 5518825 82 11/068/2014 CN 1733978 A 15/02/2006
ON 1733978 B 14/09/2011
CN 1733978 C 1570272006
EP 1619274 A2 25/01/2008
EF 1619274 A3 11708/2010
EF 1615274 B 23/11/2011
EP 2327814 A1 01/06/2011
£p 2527814 BY 20/03/2013
JP 2006037232 A (9/02/2006
JP2012-148351 A 08/08/2012
JP 5020486 B2 05/09/2012
KR 10-1203217 81 2071172012
KR 10-2006-0053806 A 22/05/2006
TW 200673586 A 01/08/2006
TW 1321167 B 01/03/2010
Us 2006-0016693 A1 26/01/2006
Us 7510639 B2 31/03/2008
JP 4538049 B2 08/08/2010 AT 428527 T 15/05/2009
CN 101090804 A 18/12/2007
£P 1886753 Al 13/02/2008
EF 1886753 Ad 13/02/2008
EP 1886753 Bi 15/04/2009
TW 1291389 B 21/12/2007
Us 2006-0261493 A1 23/10/2008
US 8206472 B2 Zb,Oﬁ/?OfZ
WC 2007039834 At 12/04/2007
JP 2009-541580 A 26/11/2009 BR PI0713489 AZ 23/10/2012
B8R PI0713500 A2 24/01/2012
EP 1870495 A 26/12/2007
EP 2032742 AZ 11/03/2009
£EP 2038453 A2 25/03/2008
JP200G-541581 A 268/11/72009
US 20100155257 Al 24/06/2010
Us 2010-0236936 A1 23/08/2010
WG 2007147603 A2 27/12/2007
WG 2007147603 A3 15/05/2008
WC 2007147604 AZ 27/12/2007
WG 2007-147604 A3 2G/05/2008
WG 2007147605 A2 27/12/2007
WG 2007147605 A3 220572008
KR 10-2007-0037348 A 04/04/2007 CN 1940146 B 12/05/2010
ON 1940146 C 04/04/2007
EP 1798314 A1 20/06/2007
EF 1798314 BY 24/08/2011
JP 2007-146285 A 1470672007
JP 4812582 B2 0s/11/2011

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

POT/KRINI6/014337

Patent document Publication Patent famuly Publication
cited in search report date member date
KR 101295196 B1 12/08/2013
TV 1328622 B 11708/2010
US 2007-0084732 Al 19/04/2007
UJs 20130001088 A1 03/01/2013
US 8262891 B2 11/09/2012
Us 85067538 B2 1370872013
KR 10-2009-0016421 A 13/02/2009 CN 10143508¢ A 20/05/2008
ON 10143508C B 08/06/2011
EP 2025778 A2 18/02/2009
EF 2025778 A3 22/08/2011
EP 2025778 Bi 22/08/2012
JP 2009-041097 A 26/02/2008
KR 101576162 B1 10/12/201
KR 10-2015-0039731 A 13/04/2015
TW 200625337 A 16/06/2009
TW 1391536 B 0170472013
Us 20080036948 A1 1270272009
US 7857960 B2 28/12/2010
KR 10-1857675 B1 22/08/20186 NONE

Form PCT/ISA/210 (patent family annex) (January 2015)




A AR 1A

FAZLANL
PCT/KR2016/014337

P = =

A. drje] &3l = 7| &85

C25D 3/38(2006.01)i, C25D 5/02(2006.01)i

(FA 53] EFAPC)

B. ZFALE Eof

wFE 714

FFE 2459 (A 50

C25D 3/38; (25D 3/22; CO7C 211/62; COSL 39/00; C25D 1/04; B24D 3/06; B24D 11/00; COSL

23/08; C25D 5/02

S 7] okel Hahs AT o] 9l i
P GHAULATR B AT FAUBAUGT R A FH TR 7| A IPC
YEGHAEATR B ARTALEIT R Ak HaEAGe Z)AE IPC
T A ZA el o] 8 Ak vlol e a] o) (el o] Bl o] 0] WA B A Mol (3F e )
eKOMPASS( 531 i A MA 2=¥l) ¢ 7|9 =: sl %5, el B3, A, F8x%, §71274
c. BAEY
7] 3 e AT % A EE e del 1A A
X JP 5518925 B2 (ROHM AND HAAS ELECTRONIC MATERIALS LLC) 2014.06.11 1,2,5,8
ek [0008], [0013], [0020]1, [00311-[0034]1, [00551, [0061] .
A 3,4,6,7,9-16
A JP 4538049 B2 (JAPAN FINE STEEL CO., LTD.) 2010.09.08 1-16
A7 13 A=,
A JP 2009-541580 A (ATOTECH DEUTSCHLAND GMBH) 2009.11.26 1-16
AT 1-35 A=,
A KR 10-2007-0037349 A (F U= sfx dAERY MESd=, A 4.4 ) 1-16
2007.04.04
A7 1-11 FE.
A KR 10-2009-0016421 A (F W= ofx dAERY MESd=, A 4.4 .) 1-16
2009.02.13
AT 19 A=,
PX KR 10-1657675 Bl (g=rt71= A7) 2016.09.22 1-16
A7 2, 4, 610, 12, 14, 16-19 F=.
F7FEF 0] C(AEHel 1A o sl X dsssiel 28 BAE Rz
185 &3 £ : . - 5
T e S e T RAENY EE 4D 3o TN ERow 20T} A3
‘A7 533 B E AR nelE dWA e sEe 4B gy HoM WA TIRI AT Qe el2 2 elde] 919 2184
il
B 2| %9 229 5 $HYS =99 <l . . . ;
BSOS IR RIS S THRE P EASEYNT o cua gae 9 pa o Ba swos 378 w4
I A EE AR gle e B
LA E Fgd o F S Ay ks FH BEE OB dgEde A4S, s e msle - o
L L e e e o sl e e Y SRS AL G 2 A9 2 s o) 99 e 52
ERehs 292 o ze] Tl A A e A e A7E 0
“O7 FF A, A, AA EE vl S dF e Qs £ sAnAgelgl= Ao ant
PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
A ZA ] A AT FA AR 1A EE
2017 032 082! (08.03.2017) 20173 03¢ 09 (09.03.2017)
ISA/KR®| 4 9 T4 AL NN
i ol " A
SRR
) Hl| < H| N RN
R,
_ S 5 NI
A5 T 182-42-481-8578 Aol e +82-42481-3547 N

221 PCT/ISA/210 (- 91 A A1) 2015 1€



TAELAND

F A 2 A0 1A
e ss]o] Aa An PCT/KR2016/014337

jf;ljj%?%"”” 29 e =AY

JP 5518925 B2 2014/06/11 CN 1733978 A 2006/02/15
CN 1733978 B 2011/09/14
CN 1733978 C 2006/02/15
EP 1619274 A2 2006/01/25
EP 1619274 A3 2010/08/11
EP 1619274 Bl 2011/11/23
EP 2327814 Al 2011/06/01
EP 2327814 Bl 2013/03/20
JP 2006-037232 A 2006/02/09
JP 2012-149351 A 2012/08/09
JP 5020486 B2 2012/09/05
KR 10-1203217 Bl 2012/11/20
KR 10-2006-0053908 A 2006/05/22
TW 200613586 A 2006/05/01
TW 1321167 B 2010/03/01
US 2006-0016693 Al 2006/01/26
US 7510639 B2 2009/03/31

JP 4538049 B2 2010/09/08 AT 428527 T 2009/05/15
CN 101090804 A 2007/12/19
EP 1886753 Al 2008/02/13
EP 1886753 A4 2008/02/13
EP 1886753 Bl 2009/04/15
TW 1291389 B 2007/12/21
US 2008-0261499 Al 2008/10/23
US 8206472 B2 2012/06/26
WO 2007-039934 Al 2007/04/12

JP 2009-541580 A 2009/11/26 BR PI10713489 A2 2012/10/23
BR PI0713500 A2 2012/01/24
EP 1870495 Al 2007/12/26
EP 2032742 A2 2009/03/11
EP 2038453 A2 2009/03/25
JP 2009-541581 A 2009/11/26
US 2010-0155257 Al 2010/06/24
US 2010-0236936 Al 2010/09/23
WO 2007-147603 A2 2007/12/27
WO 2007-147603 A3 2008/05/15
WO 2007-147604 A2 2007/12/27
WO 2007-147604 A3 2008/05/29
WO 2007-147605 A2 2007/12/27
WO 2007-147605 A3 2008/05/22

KR 10-2007-0037349 A 2007/04/04 CN 1940146 B 2010/05/12
CN 1940146 C 2007/04/04
EP 1798314 Al 2007/06/20
EP 1798314 Bl 2011/08/24
JP 2007-146285 A 2007/06/14
JP 4812582 B2 2011/11/09

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




FAEALE A
& :

FAZLANL
PCT/KR2016/014337

A 2 1 54 0] A

Jed 53l

2
olo
Jn
id
4
re

of
=5
e,

KR 10-2009-0016421 A

KR 10-1657675 Bl

2009/02/13

2016/09/22

KR 10-1295196 Bl
TW 1328622 B

US 2007-0084732 Al
US 2013-0001088 Al
US 8262891 B2

US 8506788 B2

CN 101435099 A

CN 101435099 B

EP 2025778 A2

EP 2025778 A3

EP 2025778 Bl

JP 2009-041097 A
KR 10-1576162 Bl
KR 10-2015-0039751 A
TW 200925337 A

TW 1391536 B

US 2009-0038949 Al
US 7857960 B2

o5 <
HA T

2013/08/12
2010/08/11
2007/04/19
2013/01/03
2012/09/11
2013/08/13

2009/05/20
2011/06/08
2009/02/18
2011/06/22
2012/08/22
2009/02/26
2015/12/10
2015/04/13
2009/06/16
2013/04/01
2009/02/12
2010/12/28

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

