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CLAIMS 

[Claim 1] 

A process for cleaning a wafer having an uneven pattern at its surface, 

characterized  by includingthe process comprising at least the steps of; 

cleaning the wafer with a cleaning liquid; 

substituting the cleaning liquid retained in recessed portions of the wafer 

with a water-repellent liquid chemical after cleaning; and 

drying the wafer, 

wherein the cleaning liquid contains 80 mass% or greater of a solvent 

having a boiling point of 55 to 200 °C, and 

wherein the water-repellent liquid chemical supplied in the substitution 

step has a temperature of not lower than 40 °C and lower than a boiling point of the 

water-repellent liquid chemical thereby imparting water repellency at least to 

surfaces of the recessed portions[H]1  

the wafer is a wafer containing at least one kind of element of titanium, 

tungsten, aluminum, copper, tin, tantalum and ruthenium at the surfaces of the 

recessed portions, and 

the water-repellent liquid chemical contains at least one kind selected from 

the group consisting of compounds represented by the following general formulas [6] 

to [12] and salt compounds thereof and a solvent. 

R8—P(=0)—(011)2(119)2-ff 	[6] 

[In the formula [6]. R8  represents a C1-Cis monovalent hydrocarbon group 

the hydrogen elements of which may partially or entirely be replaced with a fluorine 

element(s). 	RP mutually independently represents a monovalent organic group 

having a Ci-Cis hydrocarbon group the hydrogen elements of which may partially or 

entirely be replaced with a fluorine element(s). 	his an integer of from 0 to 2.] 

Rio—C(=0)—X4 	[7] 

[Tn the formula [7], Rl° represents a  monovalent organic' group having a 

C1-CPI hydrocarbon group, or a monovalent organic group having a 



77a 

C1- Ca fluoroalkyl chain. 	X4  represents a group selected from the group consisting of a 

fluoro group, chloro group, bromo group and iodo group.] 

R11R12R13N 	[8] 

[In the formula [8], R"  represents a monovalent organic group having a 

Ci-Cts hydrocarbon group, or a monovalent organic group having a Ci-CA fluoroalkyl 

chain. 	R12  represents a hydrogen element, a monovalent organic group having a 

Ci-Cis hydrocarbon group, or a monovalent organic group having a CI-C8 fluoroalkyl 

chain. 	R13  represents a hydrogen element, a monovalent organic group having a 

CI-C18 hydrocarbon group, or a monovalent organic group having a Ct-Ca fluoroalkyl 

chain.] 

R14_C(=0)—X5—X6 	[91 

[In the formula [9], 13.44  represents a monovalent organic group having a 

Cr-Cis hydrocarbon group, or a monovalent organic group having a CI-Cg fluoroalkyl 

chain. 	X5  represents an oxygen element or sulfur element. 	X6  represents a group 

selected from the group consisting of a hydrogen element, alkyl group, aromatic group, 

pyridyl group, ouinoly1 group, succinimide group, maleimide group, benzoxazole group, 

benzothiazole group and benzotriazole group; a hydrogen element(s) of these groups 

may be substituted with an organic group.] 

R15(X7)h 	[10] 

[In the formula [la X7  mutually independently represents at least one 

group selected from the group consisting of an isocyanate group, mercapto group, 

aldehyde group, —CONHOH group and cyclic structure containing a nitrogen element. 

h is an integer of from 1 to 6. 	R15  represents an organic group having a Ci-C1B 

hydrocarbon group, or an organic group having a Ci-C4 fluoroalkyl chain. 	This is a 

compound formed by substituting the "if number of group(s) selected from an 

isocyanate group, mercapto group, aldehyde group, —CONHOH group and cyclic 

structure containing a nitrogen element for the same number of hydrogen element(s).] 

W6—X8 	[iii 



77b 

[In the formula [11], X8  represents a cyclic structure containing a sulfur 

element. 	R1h represents a hydrogen element, a monovalent organic group having a 

Ci-Cis hydrocarbon group, or a monovalent organic group having a Cl-Cs fluoroalkyl 

chain.] 

R17-C(=0)-X9-C(=0)-R18 	[121 

[In the formula [12], R17  represents a monovalent organic group having a 

Ci-C18 hydrocarbon group, or a monovalent organic group having a C1-C8 fluoroalkvl 

chain. 	R18  represents a monovalent organic group having a C1-Cal hydrocarbon group, 

or a monovalent organic group having a Ci-Cs fluoroalkyl chain. 	X9  represents an 

oxygen element or a sulfur element.] 

[Claim 2] 

A 	for 	 in Claim 1, process 	cleaning a wafer, as claimed 	 ehameter-izetl-in 

that-wherein the cleaning liquid is at least one liquid selected from the group 

consisting of organic solvents, water, and aqueous solutions obtained by mixing at 

least one kind of the organic solvents, acids, alkalis and oxidizing agents with water. 

[Claim 3] 

A 	for 	 in Claim 1 or 2, characterized in process 	cleaning a wafer, an claimed 

the 	is 	 the 	the that 	wafer 	a wafer containing a silicon clement at 	surfaces of 	[Teemed 

that the 	 - - - 	-: 	- 	• 	• 	-. — 	• 	silicon portiona, and 	wane- 	. 	. 	. 	.- 	. : 	: 	: 

-: 	-- 	, 	.. 	. 	-- 	 • 	• 	. ' : 	: 	 : 	4 	4 	4 	1..  

MILgi(44)47 	 [1] 

[In the formula [1], R4-rat-itaa-1 ly-indep 	- 	 " 	eVerk-H-It . 	.. 	. 	- 	. 	: 

having 	0[411,s-meatwillent hyekeearhan-greap-the- organic group 	a 
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hyllvegcn 	 be 	 fluorine .elementa of which may partially or entirely 	replaced with a 

clement(s). 	Additionally, X4 	 - - 	- 	 : 	: 	- 

selected from the group consisting of a inenovalent-fanctional group of which element 

to-be-bontled to 	 is 	 functional a silicon element 	nibregen-monovalent 	group of which 

to be bonded to element 	 a silicon olemcnt-is-omygen;&-hologen group, a nitrile group 

L 	- 	 in 	integer 	from 1 to 3. 	h io 	integer 	from - 	- 	3:i group. 	a 	an 	of 	 an 	of 

0 to 2, 	The total 	b is 14o 3.] of a and 

[Claim '11 

A 	for 	 in Claim 3, 	 in that process 	cleaning a wafer, as claimed 	 characterized 

- 	- 	• 	 - 	 - , 	. 	 . 	. 	. 	. 	- . 	. 

from the 	 hydrogen selected 	group consisting of 	chloride, aulfuric acid, perchioric acid, 

- phosphoric acid, eulfoni 	- 	- 	. 	 . 	. 	- 	. 

by the follow4ng-gefnula-131-aniel-its anhydride, carboxylic acid represented 

- 	" 	 • 	 - 	 te), :-: 	4 . 	t 	.. 	 4 	 , 2 	; 	r 	: 	. 	. 0-110Eteet a 

• • 	• 	 . . 	. 	P  . 	* 2 	2 	... 2 	. I 	2 	 2 	C 	2 	t 	. 	: 	 : 

following 	formula [1]. general 

R884.0440-14 	[2] 

[In the .formula [21, IV4 	 Gi-C-,1 48 	 hydrocarbon represents a 	monovalent 	 group 

the hydrogen 	 be 	 fluorine elements-of-which may partially or entirely 	replaced with a 

clement(s).] 

R3040H 	[3T 

[hiformula [3140 	 C4 C.1- 	 hydrocarbon -the 	 represents a 	monovalent 	 group 

the hydrogen 	 which 	 be 	 fluorine elements of 	may partially or entirely 	replaced with a 

element(o)] 

(114LS44}-4-404,und 	[4] 

tin the formula 41, R4 	 independently 	 Cam mutually 	 represents a 	-ins 

the by inenevalent-IvelreeaFben-gFo*tp 	 en elements of which may partially or 

- 	•• 	 - 	I 	1: 	• 	- 	Additionally, 	V ent(s). 	 mutually 
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af-e194-are -Q-R64R6  in 	C4-G48-menevalent-hydreearben-graui3-thc-hydrogen a 

elements of which 	 be 	 fluorine may 'partially or entirely 	replaced with a 	clealent444 

and 	OS(0)2 R6  (R6  is 	C.1.--.G144 	— 	- - 	- • 	- • 	• 	 -eats a 	 • 	• 	: 	: 	: 	. 	• 	. ._ 

• • 	• ially 	 - • . 	.. 	or-e-atire- 	 . 	 . 

• • • 	- 	- 	 . 	. .• 	. 	: 	 . 	_ 	 • 	- 

5] .[Claim 

A 	for 	• 	• 	 . process 	clear 	 • 	...a 	.: - 	. 	lafacterized4n 

• : 	• 	 - 	- 	e from the 	 trimethylsily1 . 	: 	• : 	--selected 	group consisting of 

trifluoroacctatc, 	trimethylcilyl 	trifluoromethanesulfonate, 	dimethylaily1 

trifluoroacetate, 	dimethylaily1 	trifluo —. 	• • 	 • • :.- 	. 	. 	: - 

triftuoroacetate, 	butyldirnethylsily1 	trifluoromethanesidfonnte, 	hcxyldimcthyluilyl 

trifluoroacetate-x344i-methylnily1 	trifluoromethanesulfonate, octyldimethylsily1 

trifluare: • 	: - 	 - 	tc, 	decyldimethylaily1 • . 	. 	: 	. 	.11 	$ 	: . 	. 	, 

tr-ifkiefoacetateT  decyldimethylsilyl trifluoromethanecul 	 • 	• ::.- 	1-: 	y1  

trillt-teree 	 -.-. 	m 	- 	- . 	 - 	. 	. 	. .. 	• 	ulfonate, 

[Claim 6] 

A 	for 	 in 	Claims 3 to 5, process 	cleaning a wafer, as claimed 	any of 

characterized in that the 	 A is 	least 	 from the silicon-compound 	at 	one selected 	group 

... 	 - 	• 	• 	• 	- - 	- 5 	. 	 . 	. 

• • - 	. 	: 	.• 	. 	$ • thYlsilY1 

€1. 	$: 	' 	a• 	• 	1 	• 	
• • 	• ' butyldimethylsily1 dimethylaminc, .2 	• 	• 	 ; , 

	

hutyldimethylcilyl 	diethylamine, 	1,3 dihexyltetramethyldisilazane, 

• 4hylamine-,- ethyla 	: 	. 	. 

1,3 dioctyltetrainethyldioil 	 ls il 	dimethylamine, El Fa Tie , 	octyldimethy 	yl 

• • 	• . 	. 	 • 	-- .. 	. 	: 	. 	iethylsilyl 

dimethylamine, 



decyldimethylsily1 	dicthylamine, 	1,3 didodecyltetramethyldisilazane, 

dodecyld' - 	 - 	• .. 	. 	. 	.. 

[Claim 71 

A 	for 	 in 	Claims 3 to 6, preps 	cleaning a wafer, as claimed 	any of 

in that the 	 liquid 	 base 	that the characterized 	water-repellent 	chemical contains a 	and 

• - 	 -- . 	.• 	. 	. 	. 	 .- 	 onia, 

N,N,N',N'-tetramethylethylenediamine, 	triethy lenediaminc, 	dimethylaniline7  

dialkylamine, trialkylamine, 	 N-alkylmorpheline alkylami. e, 	 ipyridine, piperazine, 

C 	 by the followingformula [51. fltad-fi-silicon compound 	represented 	 -general 

(RU4144;8  t em r•—[51 

[In 	the 	formula 	[5], 	Ri. 	independently 	 C1.44443 mutually 	 represents a 

hydrocarbon 	the hydrogen monovalent 	 group 	 elements of which may partially-of 

be 	 fluorine 	 Additienally entirely 	replaced with 	a 	element(o) 	 mutually 

- 	• 	 to be * 	; 	enevalent-funatien-al-gfoup-af which clement 

bonded to 	 in 	the 	 functi- 	 4 a silicon element 	nitrogen, 	monovalent 	; 	, ; — . 

fluorine 	 is 	integer 	from 1 to 3. 	fin containing-n 	clement or a silicon element. 	c 	an 	of 

.. 	. 	. 	- . 	,. 	.. 

[Claim 8] 

A-preeese-fel=cleaning 	 in Claim 1 	2, a wafer, as claimed 	or 	characterized-in 

trhat-the vaielLeentaining 	least 	kit 	- 	 • 	• 	• • at 	one 	 . .. 	. 	• 

tin, tantalum 	 the 	 the aluminum, copper, 	 and ruthenium at 	surfaces of 	recessed 

• • porti- 	; 

from the 	 by the following selected 	group consisting of compounda represented 	 general 

formulas [6] to [12] 	 thereof and salt compounds 	and a solvent. 

lig 13(-0) (OH) --[6[ 

[in the formula [6], R8 	 C4 	" 	" 	- - 	' 	• 	' represents a 	is . : 	: 	:. 	. 	: 	2 	: 

' ti. 	 be ally or entirely 	replaced 



84 

fluorine 	P. 	It 	independently with a 	element 	mutually 	 repro:lento a-inenovalent 

having 	C-FQ 	 - 	- - 	- 	 f organic group 	a 	 : : 	 which may 

be 	 fluorine 	 integer of from 0 partially or entirely 	replaced with a 	eleme.-It(a). 	gin an 

to -24 

Rm C(-D) x4-4-74 

[In the formula [71, R1°-Powesents,a-monevolent 	 having a organic group 

G_IG443 	A 	- 	- " 	' 	 fluoroalkyl .. 	1. 	4 	: $ . 	4 	4. 	4 	organic gret+P-litivinvii-Cv-C8 

X4 	 from th- 	 • - 	- 	,, 	: 	- 	- chain. 	represents a group selected 	 : 	: 	 . 

bromo 	iodo chloro group, 	group and 	group.' 

R-14R-1-2R-1-3N 	[81 

[In the formula [8], Rai 	- 	- 	 'e-gi:ouphaving-a . 	: 	: 	. 

Ci-Gis hydrocarbon 	 having 	C-148 fluoroalkyl group, or a monovalent--oligunic group 	a 

R4' 	- 	- 	- 	 - 	- 	• chain. 	: 	0- 	. 	: 	: n-e-leni-ea-ta-fn 	: 	. 	: 	. 	:- : 	. 

C_F-G444 hydrocarbon 	 having 	C.F.-ex fluoroalkyl group, or a monEwalent organic group 	a 

Tir, 	- 	• 	- 	- 	- 	- 	- 	- - 	 - •: 	•  chain. 	. 	: 	. 	: 	:.. 	:: 	, 	..:no 	:. $ . 	: :. 	:- 4 	4 	- 

GI=G-18-11y4reearb 	 having 	Ch-g8 fluoroalkyl on group, or a monovalent. organic group 	a 

chain.] 

R" c(-o) X4-X€ 	[9] 

[In the formula [9], R44  represents a monovalent organit-group-hnving-a 

GI-G4s-hydroca*bon-group, 	 having 	C4AGs fluoroalkyl or a monovalent organic group 	a 

(3-fe-pfesen-ts--a-group 

• - 	 • 	• 	• 	• 	• 	• 	-, 	• .. 	: 	: 	 . 	 . 	:- : 	romatie group, 

... 	. . 	. 	.. 	. 	 : 

14e-l-methiezoic 	bermotriazolc 	hydrogen 	 these group and 	 group; a 	clemcnt(o) of 	groups 

inay-he eubctituted with an organic group.1 

R4-5  (X-7)-1, 	[ 10] 

- 	e 	 indepcmientents-at least .. .. 	mutually 

- 	- 	- 	- 	• - . 	 •• 	 - .- 	.r{]alp, mercapto 

- - 	 - e - 	 • 	- 	• -, 	- 	 a poupra- : 	• 	: 	. 	_e 	r  : 	: : 	 n-taining 

- 	— 	-• - • 	 i .: ..  .. 	 represents an organic 
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having 	C-1.4.ci hydrocarbon 	 ha-ving a- -C4.-G8 group 	a 	 group, or an organic group 

fluoroalkyl 	This is 	 formed by 	 the "h" numlaeef chain. 	a compound 	 substituting 

.- 	 • 	 irocyanate 	 ' . t 	--:m an 	 group, mercapto group, 	aldehyde 	, 

- CON4014---and-eyelie-sttqa • 	• • 	" - 	" 	' 	" 	• 	for the came 4 	•• 	: 	4 	0 	1  • 	cnt 

R4-6-X8 	[11] 

[In the formula 111], X8 	• 	- • 	.... : 	. 

R46 	 -: 	- 	• 	: element. 	rep 	 :. : 

G-1.1-8 	• 	• 	 • 	• 	• - 	 fluoroalkyl : 	: 	: 	: : 	:- 	; 	: 	. 	 : 	 : 	...i..-G8  

chain.] 

R47  C(-0) X' G4=040-4421 

[In the formula [19], R17 	 having a represents a monovalent organic group 

G_IG443 hydrocarbon 	 having-a-Gt-G8 fluoroalkyl group, or a monovalent organic group 

R48-ttepr-es 	- 	- • 	 having 	04---(4-18 	' 	t 	• 	: ehain. 	 : 	: 	. 	: 	:: iie group 	a 	. 	. 	. . 	. . 

" ' 	• 	 X'Lrepresents-an .1 . er 	: 	..-1 -G8-444ter-ealkyl chain. 

oxygen element or a aulfur element.] 

[Claim 93] 

A process for cleaning a wafer, as claimed in Claim 1 or 2 any  of Claims  1 to 

8, characterized  in thatwherein the water-repellent liquid chemical supplied in the 

substitution step has a temperature of not lower than 70 °C and lower than a 

temperature represented by (the boiling point of the water-repellent liquid chemical-

10 CC). 

[Claim 444 

A water-repellent liquid chemical used in a process for cleaning a wafer as 

claimed in any of Claims  1 to 9  Claims 1, 2 and 93. 
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[Claim 5] 

A process for cleaning a wafer having an uneven pattern at its surface, 

wherein the process comprises at least the steps of: 

cleaning the wafer with a cleaning liquid; 

substituting the cleaning liquid retained in recessed portions of the wafer 

with :-'t water-repellent liquid chemical after cleaning; and 

drying the wafer, 

wherein the cleaning liquid contains 80 mass% or greater of a solvent 

having a boiling point of 55 to 200 °C, And. 

wherein the water-repellent liquid chemical supplied in the substitution 

step has a temperature of not lower than 40 °C and lower than .a boiling point of the 

water-repellent liquid chemical thereby imparting water repellency at least to 

surfaces of the recessed portions, 

the water-repellent liquid chemical comprises an organic solvent selected 

from 	the 	group 	consisting 	of hydrocarbons, 	esters, 	ethers, 	ketones, 	halogen 

element-containing 	solvents, 	sulfoxide-based 	solvents, 	lactone-based 	solvents, 

carbonate-based solvents, polyalcohol derivatives having no ❑H group, nitrogen 

element-containing solvents having no N—H group and a mixture liquid of these, 

the wafer is a wafer containing a silicon element at the surfaces of the 

recessed portions, and. 

the water-repellent liquid chemical is one containing a silicon compound A 

represented by the following general formula [1] or one containing the silicon 

compound A and an acid or a base. 

(13,9,Si(EDA'4-a-1, 	[1] 

[In the formula [1], R1  mutually independently represents a monovalent 

organic group having a Ci-Cia monovalent hydrocarbon group the hydrogen elements 

of which 	may 	partially 	or 	entirely 	be 	replaced 	with 	a 	fluorine 	element(s). 

Additionally, XI mutually independently represents at least one group selected from 

the group consisting of a monovalent functional group of which element to be bonded 

to a silicon element is nitrogen, a monovalent functional group of which element to be 
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bonded to a silicon element is oxygen, a halogen group, a nitrile .group and 

—CO—NH—Si(C1-1$)3 group, 	a is an integer of from 1 to 3. 	b is an integer of from 0 to 

2. 	The total of a and b is 1 to 3.] 

[Claim 6] 

A process for cleaning a wafer, as claimed in Claim 5, wherein the cleaning 

liquid is at least one liquid selected from the group consisting of organic solvents. 

water, and aqueous solutions obtained by mixing at least one kind of the organic 

solvents, acids, alkalis and oxidizing agents with water. 

[Claim 7] 

A process for cleaning a wafer, as claimed in Claim 5, wherein the 

water-repellent liquid chemical contains acid and that the acid is at least one selected 

from the group consisting of hydrogen chloride, 	sulfuric acid, perchloric acid, 

phosphoric acid, sulfonic acid represented by the following general formula [2] and its 

anhydride, carboxylic acid represented by the following general formula [3] and its 

anhydride, 	alkyl 	borate 	ester, 	aryl 	borate 	ester, 	boron 	tris(trifluoroacetate), 

trialkoxyboroxin, boron trifluoride and a silicon compound B represented by the 

following general formula [4]. 

R2S(0)20H 	[2] 

[Tn the formula [2], R2  represents a C;-Co  3 monovalent hydrocarbon group 

the hydrogen elements of which may partially or entirely be replaced with a fluorine 

element(s).] 

R3COOH. 	[3] 

[In the formula 13], R3  represents a Cl-C18 monovalent hydrocarbon group 

the hydrogen elements of which may partially or entirely be replaced with a fluorine 

element(s).] 

(R4),Si(-1-0dX2,1-cd 	[41 

[Tn 	the 	formula 	[4], 	R4  mutually independently  represents a Cre38 

monovalent hydrocarbon group the hydrogen elements of which may partially or 
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entirely 	be 	replaced 	with 	a 	fluorine 	element(s). 	Additionally, 	X2 	mutually 

independently represents at least one group selected from the group consisting of 

chloro group, -000-1-V (11r) is a CI-C18 monovalent hydrocarbon group the hydrogen 

elements of which may partially or entirely be replaced with a fluorine element(s).) 

and -0S(02-Ru (R6  is a Ci-C18 monovalent hydrocarbon group the hydrogen elements 

of which may partially or ..entirely be replaced with a fluorine element(s).). 	c is an 

integer of from 1 to 3. 	d is an integer of from 0 to 2. 	The total of c and dis 1 to 3j 

[Claim 81 

A process for cleaning a wafer, as claimed in Claim 5 or 7, wherein the acid 

is at- least one selected from the group consisting of trimethylsily1 trifluoroacetate, 

trimethylsilyl trifluoromethanesulfonate, dimethylsily1 trifluoroacetate, dimethvIsily1 

trifluoromethanesulfonate, 	butyldimethylsilyl 	trifluoroacetate, 	butyldimethylsilvl 

tri fl uo ro me thanes ul fo na te , 	hexyldimethylsilyl 	trifluoroacetate, 	he xyldirne thy ls ilyl 

trifluoromethanesulfonate, 	octyldimethylsilyl 	trifluoroacetate, 	octyldimethylsilyl 

trifluoromethanesulfonate, 	decyldimethylsilyl 	trifluoroacetate, 	decyldimethylsilvl 

trifluoromethanesulfonate, 	dodecyldimethylsily1 	trifluoroace tate 	and 

lode cYldim et hYlsilyi trifluorome th a nes ul fon a te. 

[Claim 9] 

A process for cleaning a wafer, as claimed in any of Claims 5, 7 and 8, 

wherein the silicon compound A is at least one selected from the group consisting of 

hexamethyldisilazane. 	trimethylsily1 	dimethylamine, trimethylsily1 	diethylamine, 

tetrameth.yldisilazane, 	dimeth.ylsilyl 	dimethylamine, 	dimethylsily1 	diethylamine, 

1, 3-dibutyltetramethyldi sil aza ne. 	butyldim ethyl silyl 	dimethylamine, 

butyldimethylsilyl 	diethvlamine, 	1,3-dihexyltetramethyldisila.zane, 

hexyldimethylsilyl 	dimethylamine, 	hexyldimethylsilyl 	diethylamine, 

1, 3-dioctyltetramethyldisilazane, 	octyldimethylsilyl 	dimethylamine, 

octyldimethylsilyl diethylamine. 1,3-didecyltetramethyldisilazane, decyldimethylsilyl 

d i m et hyla mine, d ec y 'clime thylsil yl diethylamine, 1,3-di do de cvl te tr amet hy Id isil a za ne, 
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dodecyldimethylsilyi dimethylamine and dodeMdimethylsityl diethylamine. 

[Claim 101 

A process for cleaning a wafer, as claimed in any of Claims 5 and 7 to 9, 

wherein the water-repellent liquid chemical contains a base and that the base is at 

least 	one 	selected 	from 	the 	group 	consisting 	of 	a]rimonia, 

N,N,N7,1\r-tetramethylethylenecliamine, 	t rie thyle n e di am ine, 	dimethylaniline, 

alkylamine 	dialkylamine, trialkylamine, pyridine, piperazine, N-alkylmorpholinc.,  

and a silicon compound C represented by the following general formula 151. 

(R7) eS i (H) fX34- 0- 1 	[5] 

[In the formula 	[5], R7  mutually independently represents 	a 	CrCia 

monovalent hydrocarbon group the hydrogen elements of which may partially or 

entirely 	he 	replaced 	with 	a 	fluorine 	element(s). 	Additionally, 	X3 	mutually 

independently represents a monovalent functional group of which element to be 

bonded to a silicon element is nitrogen, the monovalent functional group possibly 

containing a fluorine element or a silicon element. 	e is an integer of from 1 to 3. 	/is 

an integer of from 0 to 2. 	The total of e and fis 1 to 3.] 

[Claim 11] 

A process for cleaning a wafer, as claimed in any of Claims 5 to .10, wherein 

the 	water-repellent 	liquid 	chemical 	supplied 	in 	the 	substitution 	step 	has 	a 

temperature of not lower than 70 °C and lower than a temperature represented by 

(the boiling point of the water-repellent liquid chemical— 10 °C). 

[Claim 121 

A water-repellent liouid chemical used in a Process for cleaning a wafer as 

claimed hi any of Claims 5 to 11. 

[Claim 13] 

A process for cleaning a wafer having an uneven pattern at its surface, 
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the process comprising at least the steps or 

cleaning the wafer with a cleaning liquid; 

substituting the cleaning liquid retained in recessed portions of the wafer 

with a water-repellent liquid chemical after cleaning: and 

drying the wafer, 

wherein the cleaning liquid contains 80 mass% or greater of a solvent 

having a boiling point of 55 to 200 °C, and 

wherein the water-repellent liquid chemical supplied in the substitution 

step has a temperature of not lower than 40 °C and lower than a boiling point of the 

water-renellent liquid chemical 	thereby imparting water repellency at least to 

surfaces of the recessed portions, 

wherein the wafer contains a silicon element at the surfaces of the recessed 

portions, and the water-repellent liquid chemical is one containing a silicon compound 

A represented by the following general formula [1]; or one containing the silicon 

compound A and an acid or a base: 

(13.1),Si(MbX14--b 	[11 

[In the formula [a R1  mutually independently represents a monovalent 

organic group having a CI-Cis monovalent hydrocarbon group the hydrogen elements 

of which 	may 	partially 	or 	entirely 	be 	replaced 	with 	a fluorine 	element(s). 

Additionally, X' mutually independently represents at least one group selected from 

the group consisting of a monovalent functional group of which element to be bonded 

to a silicon element is nitrogen, a monovalent functional group of which element to be 

bonded 	to 	a 	silicon 	element is 	oxygen, 	a halogen 	group, 	nitrile 	group 	and 

—CO—NH—Si(CH.2)2 group. 	a is an integer of from 1 to 3. 	b is an integer of from 0 to 

2. 	The total of a and b is 1 to 3.1 and 

wherein the boiling point of a component the amount of which is the largest 

in mass ratio among_ components of the water-repellent liquid chemical is not less 

than the boiling point of the cleaning liquid. 

[Claim 14] 
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A process for cleaning a wafer, as claimed in Claim 13. wherein the cleaning 

liquid is at least one liquid selected from the group consisting of organic solvents, 

water, and aqueous solutions obtained by mixing at least one kind of the organic 

solvents, acids, alkalis and oxidizing agents with water. 

[Claim 15] 

A process for cleaning a wafer, as claimed in Claim 13, wherein the 

water-repellent liquid chemical contains acid and that the acid is at least one selected 

from 	the group consisting of hydrogen chloride; 	sulfuric acid. percliloric acid, 

phosphoric acid. sulfonic acid represented by the following general formula [2] and its 

anhydride, carboxylic acid represented by the following general formula [3] and its 

anhydride, 	alkyl 	borate 	ester, 	aryl 	borate 	ester, 	boron 	tris(trifluoroacetate), 

trialkoxyboroxin, boron trifluoride and a silicon compound B represented by the 

following general formula [4]. 

R2S(0)20H 	[2] 

[In the formula [2]. R2  represents a Ci-Cis monovalent hydrocarbon group 

the hydrogen elements of which may partially or entirely be replaced with a fluorine 

element(s).] 

R3COOH 	[3] 

[In the formula [3], R3  represents a CI-Cul monovalent hydrocarbon group 

the hydrogen elements of which may partially or entirely be replaced with a fluorine 

element(s).] 

(3.4),SiO-lpdX24,-a 	[4] 

[ln the 	formula 	[4], 	R4  mutually independently represents a 	Crrig 

monovalent hydrocarbon group the hydrogen elements of which may partially or 

entirely 	he 	replaced 	with 	a 	fluorine 	element(s). 	Additionally, 	X2 	mutually 

independently represents at least one group selected from the group consisting of 

.chloro group, -000-R5  (R is a CrCts monovalent hydrocarbon group the hydrogen 

elements of which may partially or entirely be replaced with a fluorine element(s).) 

and -08(0)2-R6  (R6  is a CI-C18 monovalent hydrocarbon group the hydrogen elements 
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of which may 	or entirely be replaced with a fluorine elenient(s).). 	c is an _partially 

integer of from 1 to 3. 	dis an integer of from 0 to 2. 	The total of c and d is 1 to 3.1 

[Claim 16] 

A process for cleaning a wafer, as claimed in Claim 13 or 15. wherein the 

acid is at least one selected from the gTotrp consisting of trimethylsily1 trifluoroacetate, 

trimethylsilyl trifluoromethanesulfonate, dimethylsilvi trifluoroacetate, dimethy]silyl 

trifluoromethanesulfonate, 	butyldimethylsilyl 	trifluoroacetate, 	butyldimethylsilyl 

trifluoromethanesulfonate, 	hexyldimethylsily1 	trifluoroacetate, 	hexyldimethylsily1 

trifluoromethanesulfonate, 	octyldimeth-ylsilyl 	trifluoroacetate, 	octyldimethylsily1 

trifluoromethanesulfonate, 	decyldimethylsily1 	trifluoroacetate, 	decvlclimethvlsilyl 

trifluoromethanesulfonate, 	dodecyldimethylsily1 	trifluoroacetate 	and 

dodecyldimethvlsilyltrifluoromethanesulfonate. 

[Claim 17] 

A nrocess for cleaning a wafer. as claimed in any of  Claims 13, 15 and 16, 

wherein the silicon compound A is at least one selected from the group consisting of 

hexarnethyldisilazane, trimethylsilyl dimethylamine, 	trimethylsilyl 	diethylamine, 

tetramethvldisilazane, 	dimethylsilyl 	dimethylamine, 	dimethylsily1 	diethylamine, 

1, 3—d ibutyl to tra m e thyl disila z ane, 	butyldimethylsilyl 	dimethyla mine, 

b u t victim e th y Isil yl 	diethylamine, 	1, 3—dihexyl te tra m e t hvldisilaz an e . 

hexyldimethylsily1 	dimethylamine, 	hexyldimethylsil yl 	diethylamine, 

1.3—diocty1.tetramethyldisilazane, 	octvld i methylsily1 	dime thvla mine, 

oetyldimethvisilvl diethylamine, 1,3—didecyltetramethyldisilazane, decYldimethylsily1 

dimethvlamine, decyldimethylsily] diethylamine, 1,3—didodecyltetramethvldisilazane, 

dodecvldimethvlsilvl dimethylamine and dodecyldimethvisily1 diethvlamine. 

[Claim 18] 

A process for cleaning a waf.eL as claimed in any nf Claims 13 and 15 to 17, 

wherein the water-repellent liquid chemical contains a base and that the base is at 
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least 	one 	selected 	from 	the 	group 	consisting 	of 	ammonia, 

N,N,N',N'-tetramethylethylenediamine, 	triethylenediamine, 	dimethylaniline, 

allivlamine,. dialkylamine, trialkYlamine, pyridine, piperazine, N-allMmorpholine 

and a silicon compound C represented by the following general formula J5]. 

(R7) eSi (II)/X31-trf 	[5] 

[In the formula 	[5], 	R7 	mutually independently represents 	a 	C]- C]8 

monovalent hydrocarbon group the hydrogen elements of which may partially or 

entirely 	be 	replaced 	with 	a 	fluorine 	element(s). 	Additionally, 	X3 	mutually 

independently represents a monovalent functional group of which element to be 

bonded to a silicon element is nitrogen, the monovalent functional group possibly 

containing a fluorine element or a silicon element. 	e is an integer of from 1 to 3. 	fi.s 

an integer of from 0 to 2. 	The total of e and fis 1 to 3.] 

[Claim 19] 

A process for cleaning a wafer, as claimed in any of Claims 15 to 18, 

wherein the water-repellent liquid chemical supplied in the substitution step  has a 

temperature of not lower than 70 °C and lower than a temperature represented by 

(the boiling point of the water-repellent liquid chemical —10 0C). 

[Claim 201 

A water-repellent liauid chemical used in a process for cleaning a wafer as 

claimed in any of Claims 15 to 19. 


