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CLAIMS 

[Claim 1] 

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

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 portionsf-H+.5 

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. 

R9-13(=0)—(OH)g-(13,9)2-g 	[6] 

[In the formula [6], R8  represents a Ci-Cis monovalent hydrocarbon group 

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

element(s). 	R9  mutually independently represents a monovalent organic group 

having a CI-Cm hydrocarbon group the hydrogen elements of which may partially or 

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

R10—C(=0)—X" 	[7] 

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

C1-C18 hydrocarbon group, or a monovalent organic group having a 



[Claim 5] 

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

wherein the process comprises at least the steps of; 

cleaning the wafer with a cleaning liquid; 

substituting the cleaning liquid retained in recessed 'natio 	of the wafer 

with a water-repellent liquid chemical after cleaning; and 

drying the wafer, 

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

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

wherein the water-repellent liquid chemic 	supplied in the substitution 

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

water-repellent liquid chemical thereby imp 	ing water repellency at least to 

surfaces of the recessed portions, 

the water-repellent liquid chef ►  cal comprises an organic solvent selected 

from 	the 	group 	consisting 	of hyd 'carbons, 	esters, 	ethers, 	ketones, 	halogen 

element-containing 	solvents, 	sul 'xide-based 	solvents, 	lactone-based 	solvents, 

carbonate-based solvents, poly 	cohol derivatives having no OH group, nitrogen 

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

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

recessed portions, and 

the wate repellent liquid chemical is one containing a silicon compound A 

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

compound A t 	d an acid or a base. 

2 1).Si(MX14-a-b 	[1] 

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

org, 	is group having a C1-C18 monovalent hydrocarbon group the hydrogen elements 

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

Additionally, X1  mutually independently represents at least one group selected from 

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

- n n c11ir•nn  pIPnioll,. IS na rogen, o monova ent runctlon:iigroup or w no  -1 o cmcn to oc 



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

—CO—NH—Si(CH3)3 group. 	a is an integer of from 1 to 3. 	b is an integer of fron 	to  

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

[Claim 6] 

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

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

water, and aqueous solutions obtained by mixing at least .- ne kind of the organic 

solvents, acids, alkalis and oxidizing agents with water. 

[Claim 7] 

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

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

from the 	group 	consisting of hydroge g 	chloride, 	sulfuric acid, 	perchloric acid, 

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

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

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

trialkoxyboroxin, boron trio oride and a silicon compound B represented by the 

following general formul, 	4].  

R2S (0)201-I 	[2] 

[In the 	ermula [2], R2  represents a C1-C18 monovalent hydrocarbon group 

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

element(s).] 

R3COOH 	[3] 

[In the formula [3], R3  represents a Ci-C18 monovalent hydrocarbon group 

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

element(s).] 

(R4) cS i (H) dX24- c d 	[4] 

[In 	the 	formula 	[4], 	R4  mutually independently represents 	a 	Ci-C18, 

monovalent hydrcrarbon group the hydrogen elements of which may partially or  



/144 • 444th34-1-14444444-inva • 

entirely 	be 	replaced 	with 	a 	fluorine 	element(s). 	Additionally, 	X2 	mutuall 

independently represents at least one group selected from the group consistin• of 

chloro group, —000-115  (R5  is a CI-Cis monovalent hydrocarbon group the hy, rogen 

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

and —0S(0)2—R6  (R6  is a Ci-C18 monovalent hydrocarbon group the hydr.  * • en elements 

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

integer of from 1 to 3. 	dis an integer of from 0 to 2. 	The total o c and dis 1 to 3.] 

[Claim 8] 

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

is at least one selected from the group consisting * 	trimethylsilyl trifluoroacetate, 

trimethylsilyl trifluoromethanesulfonate, dimethy silyl trifluoroacetate, dimethylsilyl 

trifluoromethanesulfonate, 	butyldimethylsily 	trifluoroacetate, 	butyldimethylsilyl 

trifluoromethanesulfonate, 	hexyldimethyl- yl 	trifluoroacetate, 	hexyldimethylsilyl 

trifluoromethanesulfonate, 	octyldimet • lsilyl 	trifluoroacetate, 	octyldimethylsilyl 

trifluoromethanesulfonate, 	decyl 	p -thylsilyl 	trifluoroacetate, 	decyldimethylsilyl 

trifluoromethanesulfonate, 	..decyldimethylsilyl 	trifluoroacetate 	and 

dodecyldimethylsilyl trifluoro I 	thanesulfonate. 

[Claim 9] 

A process '(u- cleaning a wafer, as claimed in any of Claims 5, 7 and 8, 

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

hexamethyldis azane, 	trimethylsilyl dimethylamine, 	trimethylsilyl diethylamine, 

tetramethy *isilazane, 	dimethylsilyl 	dimethylamine, 	dimethylsilyl 	diethylamine, 

1,3—dibt yltetramethyldisilazane, 	butyldimethylsilyl 	dimethylamine, 

butyl: me thy lsilyl 	diethylamine, 	1, 3—dihexyltetramethyldisilazane, 

h- yldimethylsilyl 	dimethylamine, 	hexyldimethylsilyl 	diethylamine, 

1, 3—dioctyltetramethyldisilazane, 	octyldimethylsilyl 	dimethylamine, 

octyldimethylsilyl diethylamine, 1,3—didecyltetramethyldisilazane, decyldimethylsilyl 

• 



dodecyldimethylsilyl dimethylamine and dodecyldimethylsilyl diethylamine. 

[Claim 10] 

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

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

least 	one 	selected 	from 	the 	group 	consisting 	of 	ammonia, 

N, N, N', N'- tetramethylethylene diamine, 	triethylenediamine, 	dimethylaniline, 

alkylamine, dialkylamine, trialkylamine, pyridine, piperazi e, N-alkylmorpholine 

and a silicon compound C represented by the following gen- al formula [5]. 

(R7),Si(H)fX34,f 	[5] 

[In the formula 	[5], 	R7 	mutually ind 	endently represents 	a 	CI-Cis 

monovalent hydrocarbon group the hydrogen e - tents of which may partially or 

entirely 	be 	replaced 	with 	a 	fluorine 	ele .i ent(s). 	Additionally, 	X3 	mutually 

independently represents a monovalent 	nctional group of which element to be 

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

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

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

[Claim 11] 

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

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

temperature of 	it lower than 70 °C and lower than a temperature represented by 

(the boiling p • nt of the water-repellent liquid chemical— 10 °C). 

[Claim 	2] 

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

aimed in any of Claims 5 to 11. 

[Claim 13] 

A Fri:ler-43 for cleaning a w-afPr—li.aving_azunie-uen_patiPe,.nst-its= surfncP, 



the process comprising at least the steps of: 

cleaning the wafer with a cleaning liquid; 

substituting the cleaning liquid retained in recessed portions of ti • wafer 

with a water-repellent liquid chemical after cleaning; and 

drying the wafer, 

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

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

wherein the water-repellent liquid chemical supp ' d in the substitution 

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

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

surfaces of the recessed portions, 

wherein the wafer contains a silicon el-.. ent at the surfaces of the recessed 

portions, and the water-repellent liquid chem.  al is one containing a silicon compound 

A represented by the following general I.  rmula [1]; or one containing the silicon 

compound A and an acid or a base: 

(111)aSi(H)bV4-a-b 	[1] 

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

organic group having a Ci-CE. 	onovalent hydrocarbon group the hydrogen elements 

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

Additionally, Xl mutua y independently represents at least one group selected from 

the group consistin: d a monovalent functional group of which element to be bonded 

to a silicon elem. t 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 	t(CH3)3 group. 	a is an integer of from 1 to 3. 	b is an integer of from 0 to 

2. 	Th• 	otal of a and b is 1 to 3.] and 

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

f mass ratio among components of the water-repellent liquid chemical is not less 

than the boiling point of the cleaning liquid. 

[Claim 14] 



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

liquid is at least one liquid selected from the group consisting of organic solve • s, 

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

solvents, acids, alkalis and oxidizing agents with water. 

[Claim 15] 

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

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

from the 	group 	consisting of hydrogen chloride, 	sulfu. c acid, 	perchloric acid, 

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

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

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

trialkoxyboroxin, boron trifluoride and a sil on compound B represented by the 

following general formula [4]. 

R2S(0)20H 	[2] 

[In the formula [2], R2  rep esents a Ci-C18 monovalent hydrocarbon group 

the hydrogen elements of which 	., ay partially or entirely be replaced with a fluorine 

element(s).] 

R3COOH 	r, 

[In the form ,a [3], R3  represents a Ci-C18 monovalent hydrocarbon group 

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

element(s).] 

(R' 	li(H)0X24-, d 	[4] 

n the 	formula 	[4], 	R4  mutually independently represents a C1-Ci8 

monov. ent hydrocarbon group the hydrogen elements of which may partially or 

enti 	ly 	be 	replaced 	with 	a 	fluorine 	element(s). 	Additionally, 	X2 	mutually 

i , dependently represents at least one group selected from the group consisting of 

chloro group, —000-115  (R5  is a C1-C18 monovalent hydrocarbon group the hydrogen 

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

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

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

[Claim 16] 

A process for cleaning a wafer, as claimed in Claim 13 or 1., wherein the 

acid is at least one selected from the group consisting of trimethylsil 	trifluoroacetate, 

trimethylsilyl trifluoromethanesulfonate, dimethylsilyl trifluoro, etate, dimethylsilyl 

trifluoromethanesulfonate, 	butyldimethylsilyl 	trifluoro ace t s te, 	butyldimethylsilyl 

trifluoromethanesulfonate, 	hexyldimethylsilyl 	trifluoro 	e tate, 	hexyldimethylsilyl 

trifluoromethanesulfonate, 	octyldimethylsilyl 	triflur oacetate, 	octyldimethylsilyl 

trifluoromethanesulfonate, 	decyldimethylsilyl 	trifluoroacetate, 	decyldimethylsilyl 

trifluoromethanesulfonate, 	dodecyldimethy silyl 	trifluoroacetate 	and 

dodecyldimethylsilyl trifluoromethanesulfon. e. 

[Claim 17] 

A process for cleaning a 	afer, as claimed in any of Claims 13, 15 and 16, 

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

hexamethyldisilazane, trim: hylsilyl dimethylamine, 	trimethylsilyl diethylamine, 

tetramethyldisilazane, 	. nethylsilyl 	dimethylamine, 	dimethylsilyl 	diethylamine, 

1, 3—dib utyltetramethy disi la zane, 	butyldimethylsilyl 	dimethylamine, 

butyldimethylsilyl 	diethylamine, 	1, 3—dihexyltetramethyldisilazane, 

hexyldimethyls. 	1 	dimethylamine, 	hexyldimethylsilyl 	diethylamine, 

1, 3—dioctylte ramethyldisilazane, 	octyldimethylsilyl 	dimethylamine, 

octyldim .. 	ylsilyl diethylamine, 1,3—didecyltetramethyldisilazane, decyldimethylsilyl 

dimet , ylamine, decyldimethylsilyl diethylamine, 1, 3—didodecyltetramethyldisilazane, 

do ecyldimethylsily1 dimethylamine and dodecyldimethylsilyl diethylamine. 

[Claim 18] 

A process for cleaning a wafer, as claimed in any of Claims 13 and 15 to 17, 

.1. 	 • 	d that the ha-Da  is at 



least 	one 	selected 	from 	the 	group 	consisting 	of 	ammoni 

N,N,N',N'-tetramethylethylenediamine, 	triethylenediamine, 	dimethyla 	.ine, 

alkylamine, dialkylamine, trialkylamine, pyridine, piperazine, N-alkyln •rpholine 

and a silicon compound C represented by the following general formula 

(R7),Si(H),X34-e-f 	[5] 

[In 	the 	formula 	[5], 	13,7 	mutually independent) 	represents 	a 	Ci-Cis 

monovalent hydrocarbon group the hydrogen elements • 	which may partially or 

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

independently represents a monovalent functi• al group of which element to be 

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

containing a fluorine element or a silica r element. 	e is an integer of from 1 to 3. 	fis 

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

[Claim 19] 

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

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

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

(the boil' g point of the water-repellent liquid chemical-10 °C). 

-lairn 201 

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

claimed-in any of ('Lams 15 to 19 


