
AM-ENDED-CLAIMS 

What is claimed is: 

1. A method for providing a tuned repair for damage to a silicon based low-k 

dielectric layer with organic compounds, where damage replaces a methyl attached to 

silicon with a hydroxyl attached to silicon, comprising: 

providing a precursor gas, comprising: 

a first repair agent represented as Si-(R)x(OR')y, where y>1 and x+y=4, and 

wherein R is an alkyl or aryl group and R' is an alkyl or aryl group; and 

a second repair agent represented as Si-(R)x(OR')yR", where y>1 and 

x+y=3, and wherein R is an alkyl or aryl group and R' is an alkyl or aryl group, and R" is 

of a group that reduces interfacial surface tension between a wet clean chemical and the 

low-k dielectric-layer; and 

bonding some of the first repair agent and second repair agent to the low-k 

dielectric4ayer to form 	 the first 	 the a monolayer of 	repair agent and 	second repair agent. 

2. The method, as recited in claim 1, wherein R" is an amino group, a phenyl group, 

cyano group, chloro group, thiol group, epoxy group, vinyl group, or cyclic azasiline 

group. 

3. The method, as recited in claim 2, wherein a photoresist mask is formed over the 

silicon based low-k dielectric layer and further comprising stripping the photoresist mask 

after bonding some of the first repair agent and second repair agent to the low-k dielectric 

to form a monolayer of the first repair agent and the second repair agent. 
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4. The method, as recited in claim 2, wherein a photoresist mask is formed over the 

silicon based low-k layer and further comprising stripping the photoresist mask before 

providing4he a precursor gas. 

5. The method, as recited in claim 4, further comprising etching features in the 

silicon based low-k dielectric layer after the photoresist mask is formed and before 

stripping the photoresist mask. 

6. The method, as recited in claim 1, wherein the bonding comprises providing a 

catalyst precursor gas comprising a Lewis base gas. 

7. The method, as recited in claim 6, wherein the bonding further comprises 

providing a plasma free environment. 

8. " 	 .: 	- ;; 	; 	• 	; 	; 	• 	... 	. 	; 	;;•-.:- 	; • 	 ow-k 

dielectric layer-with 'organic- compounds3- where .damage replaces-a methyl attached to 

silicon with a 	attached4o-sitiootvcomprising:. hydro-xyl 

forminglayer 	 - - -a-repair 	era-surfa.- o 	ged silicon-based-low-k-dielectrie 

e- 	 C143  -bonds;-and . 	. 	. 	;:-: 	 .1. 

exposing-the-repairlayer4o a-plasma, which-replaces-so 	-C4-13  moieties-with-044 

moieties. 

9:------The-method5-as-reeited inciaim 8, 	t wherein 	e plasmaimovides-ionbembarchuent 

or-U-Vor-VUNT radiation. 

10. 	The method;  as-recited in claim 95  wherein theexposing-the repair layer;  

comprises: 
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providinge-tuning-gasT. hieh-eonsists-essentially-ofan-inert-gas-and/er-02-;-and 

ferming4he-tuning-gas-into-the-plasma; 

4-4, 	-The- methodras-feeited-in-claim405.-wherein-the-tuning-gas-eonsists-essentially-of 

an-inert gas. 

12. 	Themethodi-as-recited-in-claim-kwherein4he-forming-thefepair-layer;-comprisesi. 

providing a mixture gas, comprising  

- 	- a catalyst gas-compr 	, • 	a . e-gas;-and 

a-alkex-ysilane-eontaining-gas;-and 

binding--a-n 	 - 	' e 	 4 ... 	4. 	4 	4 

.13. 	The method;  as-recited in-claim 12 wberein-the-bewis-base-gas-is-an-amine-gas, 

1-4: 	The-method;as-reeited-in-e4eim-1-33-wherein-during-the pro ' ing4he-mixturegas 

a wafer 	 -below temperature is k 	60° C•!: 

45-. 	 - 	- exposing--thefepair-layer3  

comprises: 

providing-a-timing-gas-i-which- eonsists-essentiall ofen-inert-gas-and02-,,--arid 

foiniing-the-tuning•••gas-into-the-plasma: 

.168. 	A method for repairing damage to a silicon based low-k dielectric layer with 

organic compounds, where damage replaces a methyl attached to silicon with a hydroxyl 

attached to silicon, comprising: 
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etching the silicon based low

providing a mixture gas, comprising: 

a catalyst gas comprising 

a alkoxysilane containing 

binding a monolayer of an alkoxysilane 

and 

stripping-a the photoresist mask 

-k dielectric layer through 

a Lewis base gas; 

gas; and 

on the silicon 

after binding the 

the binding the 

base to physiosorb 

to bond with oxygen 

17 9, 	the wherein 

a photoresist mask; 

and 

based low-k dielectric layer; 

monolayer. 

monolayer comprises, 

to a hydroxyl attached to silicon 

of the hydroxyl. 

Lewis base gas is an amine gas. 

during the providing the 

vacuum is maintained from 

- 	•. . 	: 	: 	:. : 	: : 

179. 	The method of claim 16_$, wherein 

providing conditions to cause a Lewis 

and to cause silicon of the alkoxysilane 

4-810. 	The method, as recited in claim 

4-911. 	The method, as recited in claim 

mixture gas a wafer temperature is kept 

2012. The method, as recited in claim49 

before the etching until after binding 

21. 	The-methodTas-reel 4..- 

18_10, wherein the 

below 60° C. 

11, wherein a 

the monolayer. 

: 

. 	 - fnlarising -tile 
  y photoresist-mask-a-fter-bonding-som - — nd-seeendr • 

. 	. 	t - t 

gent-to 

. 

agent: 

• :- 
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22-. 	The-method;-as-reeited-in-any-ofelaims4-2;-whefenfa..photoresist-mask-is-formed 

over-the-silicon-based 	low-k-layerandfurther-comprising-stripping thephotoresist-mask 

before-providing-the-precufsorgas; 

• - 	- 	- 	• • " • • . 	: 	. 	0 	: 

features4n.-the-si-licon-based-low-k dielectfi 	- 	- 	- 	• 	- 	•• . 	$ 	0 	0 	• 	: 	: 

- - 	- 	- and-hefere-strippin: 	: 0 0 	st mask. 

24. 	The in 

	

-method-,-as recited 	-any-of claims-4-.2 and-21-2-3-,---v.therein-thellonding 

eotnprises-providing-a-eatalyst-gas-eornprising-a-tewis-base-gas, 

• - 	•• - 	• 	- 	- : 	• 	-• 	4 	• - 	- 	• 	• - 	- : 	• 	- 	- 	- 	- 	• • : : 	. 	. 	. 	: : 	: 	. 	: 	. 

- - 	- • providinga-p . 	. 	ro 	ient. 

26,-- The 	 in 	 8 9, 	- - — - - method, as recited 	any-of claims 	. 	o : sing-the-repair-layer- 

comprises.: 

• - proNtidinga-turting-gas;  vhich consists :.-,ssentiall . : 	:.• 	t.s-andlor-02 --and 

forming4he-tuning-gas...into-the-plasma, 

27; 	The-method, as-reeited-in-e-iaim-26,wherein-the-nming-gas-eonsists-essentially-of 

an-inert-gas: 

28. 	 in 8 9 -The-method, as 	recited 	-any-of claims 	and 	:  

repair--layer;-compfisesi 

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

acatalyst-gas-comprising-a.-Lowis-base-gas;-and 
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a-alkox-ysilane-containing-gas;-and 

• • 	' 	 " 	 - 	- 	- • : 	: . 	C•C 	. 	C 	•• 	• 	C 	, 	.•• 	s• 	en-ba 	: 	a - 	a 	. 

.2-9 	-ThelnethodTas-reeitedin-cleifn-283-wherein-the-bewis-base-gasis-anernine-gas, 

30 	The-methodTas-reoited...innny-ofolaims-28-29.,-wherein.-during-the-providing-the 

- - - .- - . .. -fer-temperature-islept-below-602-C, 

:: 	. 	-eeit 	-a 	of claims 	wherein 	 providing • - - - • 	 i 	 16 18, 	the during the 

..... 	 60° C. 

	

.  	 .elow 

.32. 	The method;  as-reeited in any of claims. 1.6 19 and 3-1;--further comprising-etching 

thesilieon-based-low-k-dielectriolayer-through-the-photoresist-mask-befere-stripping-the 

photoresist-mask-and-whereirte-vacuum}-is-maintained-from-before-the-etehing--until-after 

binding4he-rnonolayer, 
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