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[Claim 6] 

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

characterized in that the wafer is a wafer containing at least one element of titanium and 

ruthenium at least at the surfaces of the recessed portions of the uneven pattern. 

5 

[Claim 7] 

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

wafer containing at least one kind of element selected from the group consisting of 

titanium, tungsten, aluminum, copper, tin, tantalum and ruthenium at surfaces of recessed 

10 portions of the uneven pattern, characterized by including at least the steps of: 

a water repellent protecting film forming step in which a liquid chemical for 

forming a water repellent protecting film is provided at least to the recessed portions of the 

wafer to form a water repellent protecting film on the surfaces of the recessed portions, the 

liquid chemical for forming a water repellent protecting film containing a water repellent 

15 protecting film forming agent which is for forming a water repellent protecting film on the 

surface of the wafer, 

wherein 	an excess of the liquid chemical for forming 	a water repellent 

protecting film which excess occurs during the water repellent protecting film forming step, 

and/or a liquid chemical for forming a water repellent protecting film which liquid chemical 

20 has undergone the water repellent protecting film forming step is recalled and recycled, 

and 

wherein the water repellent protecting film forming agent is a compound 

having no hydrolyzable functional group-,_ 

the water repellant protecting film forming agent is at least one selected from 

25 compounds represented by the following general formulas [11, [2] and [4] to 161 and salt 

compounds thereof. 
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Ri - P -(OH).(R2)2-a 	[ 1 ] 

(In the formula [11. R 	represents a C1-C18 monovalent hydrocarbon group the hydrogen 

elements of which may partially or entirely be replaced with a fluorine element(s). 	R2  

mutually independently 	represents 	a 	monovalent 	organic 	group 	having 	a 	Ci-C18 

5 	hydrocarbon group the hydrogen elements of which may partially or entirely be replaced 

with a fluorine element(s). 	"a" is an integer of from 0 to 2.) 

0 
II 

R3  — C - OR4 	[2] 

(In the formula [21, R1  represents a Ci-C18 monovalent hydrocarbon group the hydroaen 

10 	elements of which may partially or entirely be replaced with a fluorine element(s). 	R2  

mutually independently 	represents 	a 	monovalent 	organic 	group 	having 	a 	CI-Cie  

hydrocarbon group the hydrogen elements of which may partially or entirely be replaced 

with a fluorine element(s). 

15 

(In the formula 

R6(X)c 	[4] 

141. X mutually independently represents a mercapto group or aldehyde 

group. 	"c" is an integer of from 1 to 6. 	R6  represents a Cl-C18 monovalent hydrocarbon 

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

element(s), in which the "c" number of hydrogen element(s) ❑r fluorine element(s) is 

20 	replaced with the X group.) 
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R7  - C -NH -OH 	[5] 

(In the formula [51. R7  represents a C1-C18 monovalent hydrocarbon group the hydrogen 

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

5 

N---, 

N 
[6] 

(In the formula [61, R8  represents a C1-C18 monovalent hydrocarbon group the hydrogen 

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

[Claim 8] 

10 

including: 

A process for cleaning a wafer, as claimed in Claim 

a step of cleaning the surface of the wafer with a cleaning 

7, characterized by 

liquid 
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containing water and/or alcohol, earlier than the water repellent protecting film forming 

step. 

[Claim 91 

A 	e 	e-- 	e 

compounds represented by the following 	e ••- gener 	. 	e 	0 	..•e 	_ 	-e••ee--e 

thereof. 

0 
ti 

R1  — P — (OH)a(R2)2_a 	[1 ] 

(In the formula [1], R*  represents a C4-G4.a __ _ 	_ _ 	_ 	_ 	 -- _ 	_ 	_ _ _ 	_ _ 	e 	e-e 

e et— - -••-• 	e 	 e 	-. 

R2 	mutually independently 	rep - 	- - 	••e.e.- -- 	e e... 	e . 	 _ 	e- 2 	 - 	- 1 -G4-8 

• e 	e-- 	ee. 	s 	e.e 

C, 	,, 	- 	.-e- 	e 	e- 	4  - 	- 

0 

II 

R3  - C - 0R4 	[2] 

- 

(n--t-ho formula [2], R.' roprescnts a GI-G19-rnonovalcnt hydrocarbon group-the 

R4 a hydrogen 	or-a GI-Gs-monovalent-hydrooarbon-group-the -represents 	 group 	 -hydrogen 

elements of which may 	or entirely be 	e partially 	 - - 

(R5)1) —NH3-b 	E31 

(In the formula [3], R5  represents a C4-G4s monovalent hydrocarbon 
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hydrogen elernents-of-w 	 -- group-the 

element(s). 	"b" is an integer 	from 1 to 3.) of 

6 
c 4 ] 

- 	- e - 	-- 	-- - 	--e e 	e 	z-e 	e (In the formula ['1], X mutually indepe- e 

aldehyde 	"c" -is an integer of from 1 to 6. 	R6  reprecent.,-a-G4-G443--rnenovalent group. 

with a fluorine element(&), in Match the "c" number 	hydrogen 	 fluorine 

- - -- - - 

of 	eternal:1gs) or 

0 
ii--- 

R7  - C -NH -OH [5] 

(In the formula [5], R7  represents a al-G-pg hydrocarbon 	the monovalent 	 group 

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

element(s).) 

Nf  
[6]  

— 	(Informuta-[6], R8  -represents a C1-018 -the 	 -monovalent 	 group hydrocarbon 	the 

-,0 00 - • 	—"-- 	0 

(s)v) element 

in any of Claim 7 to Claim 98, 

[Claim-1-09] 

A process for cleaning a wafer, as claimed 

characterized in that the water repellent protecting 

selected from compounds represented by the following 

salt compounds thereof. 

film forming agent is at least one 

formulas [7] and 	and general 	 [8] 
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R9  — P —(OH)2 	[7] 

(In the formula [7], R9  represents a C1-018 monovalent hydrocarbon group the 

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

element(s).) 

Rio_NE 
2 	[8]  

5 

(In the formula [8], R4°  represents a C4-G4,5  • 	• e 	- - 	 • 	• - e 	- 	 e 	e - e 

aleA-en-4H 

for cleaning a wafer, as claimed in any of Claim 7 to Claim 409, 

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

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

10 	[Claim 1410] 

A process 

characterized in 

ruthenium and tungsten 

pattern. 


