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[Claim 1] 	A water repellent protective film forming agent which is able to 

form a protective film on a wafer that has an uneven pattern at its surface, the 

protective film being formed at least on surfaces of recessed portions of the 

wafer at the time of cleaning the wafer, the wafer being a wafer that contains a 

material including silicon element at least at the surfaces of the recessed 

portions of the uneven pattern or a wafer that contains at least one kind of 

material selected from the group consisting of titanium, titanium nitride, 

tungsten, aluminum, copper, tin, tantalum nitride and ruthenium at least at a 

part of the surfaces of the recessed portions of the uneven pattern, the agent 

by the following 	formula comprising a silicon compound represented 	 general 

[1]general formula [3], 

R2(CE13)2S1X 	 [31 

wherein R2  represents a C4-C18 hydrocarbon group which is 

unsubstituted or substituted with halogen atom, X represents at least one 

group selected from: monovalent functional groups of which element to be 

bonded to the silicon element is nitrogen; monovalent functional groups of 

which element to be bonded to the silicon element is oxygen; and halogen 

groups. 

In 1 	r':vz 	 ri 1 
---TV-a--01A4_- a 	L ' 

[In the formula, R1  - 	 " 	• • 	. . 	• a 	
. . . 	4 	. 	 : 

C.1,-G_i8_ 	• - 	• 	- 	- group or a 	. 	 .. 	 . 	- 	 : 	: 

halogen 	 independent with 	atom,--and-the-tetal number-of carbeas-in-fantually 

- - W-in-nemallc 	thi- - 	 least r 	. 	JC 	 Ten-Flen3/413ep-rol-3e-nts at 	ono 

from; 	 functional 	 - 	 • group selected 	monovalent 	 : 	: 	... 	 : 	: 

bonded to the 	 is 	 functional silicon element 	nitrogen; monovalent 	 groups of 

to be bonded to the 	 is 	 halogen which element 	 silicon element 	oxygen-;-and 
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"a" is 	integer 	from 1 to 3.] groups. 	an 	of 

[Claim 2] 	A water repellent protective film forming agent which is able to 

form a protective film on a wafer that has an uneven pattern at its surface, the 

protective film being formed at least on surfaces of recessed portions of the 

wafer at the time of cleaning the wafer, the wafer being a wafer that contains 

silicon nitride at least at the surfaces of the recessed portions of the uneven 

pattern, the agent comprising a silicon compound represented by the following 

general formula [43],_ 
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R2(CH3)2S1X [31 

wherein R2  represents a Gi- C is hydrocarbon group which is 

unsubstituted or substituted with halogen atom, X represents at least one 

group selected from: monovalent functional groups of which element to be 

bonded to the silicon element is nitrogen; monovalent functional groups of 

which element to be bonded to the silicon element is oxygen; and halogen 

groups. 

- - 	. 	 _ 

R1aSiX4_a 	 [1] 

1ln the formula, Rt -- 

CI-G19_hydrocarbon 	 is group or a 	 group which 	unsubstituted or substituted 

halogen 	 the total 	 in 	independent with 	atom, and 	number of carbons 	mutually 

W is 	 than 6. 	X 	 least not smaller 	 matually-indepeaelently-yep-resents at 	one 

from' 	 functional 	 to be group selected 	monovalent 	 groups of which element 

bonded to the 	 is 	 functional silicon element 	nitrogen; monovalent 	 groups of 

- 	 -- 	- 	• 	• 	- 	- • : 	- 

"a" is an integer of from 1 to 3.1 groupf.-,. 

[31 

uneven 

forming agent which is able to 

pattern at its surface, the 

of recessed portions of the 

being a wafer that contains 

group consisting of titanium, 

tin, tantalum nitride and 

portions of the uneven 

represented by the following 

[Claim 3] 	A water repellent protective film 

form a protective film on a wafer that has an 

protective film being formed at least on surfaces 

wafer at the time of cleaning the wafer, the wafer 

at least one kind of material selected from the 

titanium nitride, tungsten, aluminum, copper, 

ruthenium at least at the surfaces of the recessed 

pattern, the agent comprising a silicon compound 

general formula [43]_, 

R2(CF13)2S1X 
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wherein R2  represents a C4-Cig hydrocarbon group which is 

unsubstituted or substituted with hale_ en atom, X represents at least one 

group selected from: monovalent functional groups of which element, to be 

bonded to the silicon element is nitrogen; monovalent functional groups of 

which element to be bonded to the silicon element is oxygen; and halogen 

groups. 

	

R1aSiX4...a 	[1] 

	

-[In the formula. I 	• 	- 	- 	- - 	- 	- -nts 	hydrogen . 	. 	 a 

C4=-Gis hydrocarbon 	 is group or a 	 group which 	unsubstituted or substituted 

- 	A • 	
• 	

• 	A 
• • 	..e " • 1 	 . 

	• . 

R1 . 	• 	 • 	• 	 " 	 • 	• 	• • 	 • 	 • • 1 	 ; 	 • 	 $ 

• " 	• 	 • 	 • 	• 	 • 
	

• • 	 • 	
Ap. 	• 	• 4R 	. 

e • : 	 : 	 1 	 $ 	1 - 1 	
- 
	 : 	• 	 1 	$ 	1 	 ; 	; 

- • . 

- 	• -- - - 	- - - 	• • A to be bonded to the  which clement 	 si 	: 	 . 	 . 
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"a" is 	integer 	from 1 to 3.] groups. 	an 	of 

[Clay im 41 	A 	 film forming 	 in wate•r--repellent protective 	 agcy 	Es claimed 

• • -: 	" 	- 	" ": 	- : 	. 	 : 	. 	: 	. , 	. 

formula [1] is 	by the following 	formula [4]. represented 	 general 

R3a R4b5i-X4-a-b 	[41 
[In 	 Kri 	independently 1eformula, 	mutually 	 repre-Fent,o-a-CT-G18 

hydrocarbon group where one or inore-h-ydrogen elements are substituted with 

fluorine 	 R4 	independently 	 hydrogen a 	element(s). 	mutually 	 represents a 

Chydrocarbon 	The total 	 in R3 irnd group or a 	 group. 	number of carbons 

Win the 	formula [4] is 	th, - 	- general 	 net smaller 	 . 	. 

represents at least one 	 from 	functional group selected 	monovalent 	groups of 

be bonded to the 	- - 	• - 	- 	- - - 	• whieh-olement--to 	 siliee- 	.. 	: 	onovalent 

- 	-" 	- 	-: 	" : • : 	: 	 : 	:- 	:: 	: 

: 	 c, 	,, 	• 	 • 	, 	• - 	• • - 	 a 	• 	• • 1 . 	: 	. 	. 	.. 	.1) 
. 

from 0 to 2, 	the total 	"a" 	"b" is 1 to 3.] of 	and 	of 	and 

[Claim 5] 	A 	 film fennia.: • 	• 	 • watei-revellont protective 	 _ 	. 	. 

any of c"-as 1 t" Q, wherc..sin the silicon 	 by the compound represented 	general 

- 	 • 	. a • • 	
'' . 	. 	• 	 : 	 .• . 

In 1 	r‘:%1 	 roi rx 301A 	 1.4-J 

[In th.--4brmo1el-both 	R 	- 	- or 	: 	. 	. 	. 

formula 1]4 general 

- 	- 	• : 	4 	4 '' 

any of claims 1 to 3, 	the 	 by the wherein 	silicon compound represented 	general 

formula [1] is represented by the following 	formula general 	-[3], 
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RAC H3)2 S IX 	[3] 

• s" 	 C4" C 	hydrocarbon 	 iti . 	represents a 	is_ 	 group which 

X is identical uns++b-titu-ted-ar stibfAi4ute-4-vvith-halegen-atom. 	 with-that of 

the fen -general 	-mu-1-411.] 

[Claim '-74] 	 A water repellent protective film forming agent as 

in 	 1 to 63, 	RI, R2-t-R4R,2  in the claimed 	any of claims 	wherein 	-e 	 silicon compound 

includes five or more fluorine atoms. 

[Claim 85] 	 A liquid 	chemical 	for 	forming 	a 	water 	repellent 

protective film, comprising a water repellent protective film forming agent as 

claimed in any of claims 1 to 7-4. 

[Claim 06] 	 A liquid 	chemical 	for 	forming 	a 	water 	repellent 

protective film, as claimed in claim 85, further comprising acid. 

[Claim 4-07] 	A liquid chemical for forming a water repellent protective film, 

as claimed in claim 8-5 or 06, wherein the content of the water repellent 

protective film forming agent relative to 100 mass% of the total amount of the 

liquid chemical for forming a water repellent protective film is 0.1 to 50 

mass%. 

[Claim 448] 	A method for cleaning a wafer that has an uneven pattern at its 

surface, the wafer being a wafer that contains a material including silicon 

element at least at surfaces of recessed portions of the uneven pattern or a 

wafer that contains at least one kind of material selected from the group 

consisting of titanium, titanium nitride, tungsten, aluminum, copper, tin, 

tantalum nitride and ruthenium at least at a part of the surfaces of the 

recessed portions of the uneven pattern, the method comprising the following 

steps of: 

a cleaning step using a water-based cleaning liquid, where the 
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surface of the wafer is cleaned with a water-based cleaning 

a water repellent protective film forming 

chemical for forming a water repellent protective film is retained 

recessed portions of the wafer thereby forming a water repellent 

on the surfaces of the recessed portions; 

a liquid removal step where a liquid on the 

is removed; and 

a water repellent protective film removal 

repellent protective film is removed from the surfaces of 

wherein a liquid chemical for forming 

film, protective 	fre-etaimeel4n any of cl-a-i4E-s-84e-1-0-comprising 

liquid; 

step where a liquid 

at least in the 

protective film 

surface of the wafer 

step where the water 

the recessed portions, 

a water repellent 

a water repellant 

protective film forming agent is used in the water repellent protective film 

film forming agent comprising a forming step, the water repellant protective 

silicon compound represented by the following general formula [1], 

RlaS1X4-a [ii 

a hydrogen wherein R1 mutually independently represents 

group or a C1-C18 hydrocarbon group which is unsubstituted or substituted 

with halogen atom, and the total number of carbons in mutually independent 

R1 is not smaller than 6, X mutually independently represents at least one 

group selected from monovalent functional groups of which element to be 

bonded to the silicon element is nitrogen; monovalent functional groups of 

which element to be bonded to the silicon element is oxygen; and halogen 

groups. 	"a" is an integer of from 1 to 3. 

as claimed 

nitride at least 

as claimed 

one kind of material 

in claim -148, wherein [Claim 449] 	A method for cleaning a wafer, 

the wafer is a wafer that contains silicon 

recessed portions of the uneven pattern. 

[Claim 1.310] 	A method for cleaning a wafer, 

the wafer is a wafer that contains at least 

at the surfaces of the 

in 	448, claim 	wherein 

selected from 
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the group consisting of titanium, titanium nitride, tungsten, aluminum, copper, 

tin, tantalum nitride and ruthenium at least at the surfaces of the recessed 

portions of the uneven pattern. 

5 [Claim 4-411] 	A method for cleaning a wafer, as claimed in any of claims 44-8 

to 1310, wherein the water repellent protective film removal step is performed 

by at least one treatment method selected from: irradiating the surface of the 

wafer with light; heating the wafer; irradiating the surface of the wafer with 

plasma; exposing the surface of the wafer to ozone; and subjecting the wafer to 

10 corona discharge. 


