
CLAIMS 

What is claimed is: 

1. A degas station for removing halogen species from a wafer that have 

accumulated during processing of the wafer, said degas station comprising: 

a degas chamber capable of creating and maintaining a vacuum and capable of 

housing the wafer; 

a wafer holder, for holding the wafer in the degas chamber; 

for 	 . a-pressure-sensor--eoupled--with-the-flegas--c-harnber, 	- 

degas-chamber; 

a UV light source, for treating the wafer with UV light while the wafer is in the 

degas chamber; 

an injector, coupled with the degas chamber, for injecting a gas comprising at 

least one of oxygen,-I-120, or ozone into the degas chamber such that the gas flows over 

the wafer housed in the degas chamber; 

an exhaust system, coupled with the degas chamber, wherein the exhaust system 

is capable of evacuating the degas chamber to create a vacuum and wherein the exhaust 

system is capable of removing the gas in a manner that substantially maintains the 

vacuum in the degas chamber while the gas is injected into the degas chamber; 

a first wafer opening, in the degas chamber, for receiving the wafer from the a 

load-locked vacuum chamber; and 

a plurality of vacuum seals, surrounding the first wafer opening such that the 

degas chamber is coupled with the vacuum chamber at the first wafer opening. 

2. The degas load lock  station recited in claim 1, wherein the UV light source is 

disposed outside of the degas chamber and wherein at least one side of the degas 

chamber is such that the UV light from the UV light source passes through a window 

into the degas chamber onto the wafer. 

3. The degas load lock  station recited in claim 1, wherein the UV light source is 

disposed inside the degas chamber. 

4. The degas load lock station recited in claim 1, further comprising: 
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an isolation station, wherein the isolation station holds a plurality of wafers that 

have been degassed in the degas chamber. 

5. The degas load lock station recited in claim 4, wherein the isolation station 

includes an exhaust that pumps air out of the isolation station. 

6. The degas load lock station recited in claim 1, wherein the UV light source is 

less than 30 cm from the wafer holder. 

7. The degas load lock station recited in claim 1, wherein the gas comprises ozone. 

8. The degas load lock station recited in claim 1, wherein the gas comprises oxygen 

and the UV light provided by the UV light source is such that ozone is generated in the 

degas chamber by application of the UV light to the gas comprising oxygen. 

9,---Thedegas-station 	in claim+-further comprising--a-second 	: ; ' • • recited 

in transferr-ing-t-he--wafer-tean-ambient-atmosphere-environrnent: -the-degas-chamber-for 

d in 	9,411411er-se 	ing-an-atmesphefie-vent 1 	 claim 

capable of  venting the degas-chamber-to atmospheric pressure ter-provide- for wafer 

transfer to atmosphere: 

119. 	A method comprising: 

providing a wafer into an entrance load lock chamber; 

creating a vacuum in the entrance load lock chamber; 

transporting the wafer from the entrance load lock chamber to a processing tool; 

the 	in 	 -0- 	• - $ 	• 	cod to 	a processing 	wafer 	a proces 	. 	 provide 

processed wafer, wherein the processing forms halogen residue on the wafer; 

transferring the processed wafer into a degas chamber, through a first opening_in 

the degas chamber, wherein a vacuum is maintained in the degas chamber; 

treating the processed wafer in the degas chamber with UV light and a flow of 

gas comprising at least one of ozone;  or oxygen;-or-1420; 

stopping the flow of gas; 

stopping-the UV-light; 

venting the degas chamber to atmospheric pressure such that the vacuum is 

removed; and 

removing the processed wafer from the degas chamber, through a second 

opening in the degas chamber. 

20 



- 	,,, 	 degas 	to -1-27-----T-he-methodras recited'-in 	.-- 	 0 	probing a 	step 

r-into-the-degas-chamber, 

wafer-in-theprocess-chamberreomprisesi,  

providing-ahalogen-ffee-gas-ocat-least-5-%-oxygeFg-and 

farming-aplasmafrom-the-gas-ofat-least-5%-oxygen, 

14. The 	 in- 	13, methodras-reeitecl 	claim 	.fur4hereornprising-dechucking-the-wafer-in 

theTroeess-c4ratnber;-whereM-the-providing-a-degas-step-is-eoneurfent-withfhe 

dechucking4he-wafer, 

15. The-method;a&-reeited-in-elaimerein-the dechucking-the-wafer;  

the 	 from comprises-lifting 	wafer-in-the-pro 	 e-presence-of-the plasma 

the-•gauofut-least-5974rownen, 

4,6,----The-method;-as-recited-in-e aim-15;- herein-the-halogen-free-gas-further 

c 	 tweets-40%-to-2-0%-ofa 

flow-rate-of-the-'oxygen:' 

17. 	The 	 in 	16, 	the degas-step.removes-earhen method, as recited 	claim 	wherein 

residues: 

oxygen, 

• 1.9,- 	The 	 41 method; 	-reeked 	-elairn-433-whe 	-the-wafer-is a silicon-wafer-and 

whereinthe-processing-the-wafer-in-a-proeess-chamber, comprises performing a fluorine 

containing-wafer-process, 

20.-----The-method,--as-recited-iii-claim .19-, further-comprising-forming-silicon-features 

in the -wafer, wherein-the-silieon-features-have-silicon oxide-'s' t- — • 0 .,• 

wherein-the-performing-the-fluorine-containing-process 	moves-the-silicon oxide 

sidewall-passivation, 

2-1,---The-method3-as-ree-ited-in-claim-4-3wherein-the-halogen-free-gas-is-at-least---74% 

oxygen, 

22. 	The-inethekes-reeited4welaim-2-1,-wherein,the-halogen-free-gas-further 

comprises-nitrogen;-whereineflow-ratenfthenitrogen-is-between....1094-to-209/0-ofn 

flow rate of the  n 
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23. 	A in 	 compfsi 	at kast -meth-KIT-as-recited 	claim-1-13-wherein-the4low-of ga 	g 

0 further s- 	 comprises nitrogen. 

2410. 	The methodTas-recited4n_pf claim-23_9:  further comprising;, 

transferring the processed wafer to an isolation station after removal from the 

degas chamber, wherein the isolation station holds a plurality of processed wafers. 

11. The method of claim 9, further comprising pumping_out the flow of gas 

comprising at least one of ozone or oxygen. 

12. The method of claim 9, wherein the tas further comprises one or more of: 

nitrogen gas or water vapor.  

13. The method of claim 10 wherein the rovidin• a wafer to the entrance load lock 

chamber provides the wafer from a cassette, and further comprising transferring the 

processed wafer from the,  isolation station to the cassette. 

25-.-----The-method;-as-reeited-in-claim-243-further-cornprising-transferring he-p ocessed 

wafer-from-the-isolation-station-to-acassette: 

26. 	Them 	 -degas 

ehamherbefore-removing-the-processed-wafer-from-the-degas-chamber:-and-wherein-the 

t 	 ,• 4a4h-rough - • •s- s s s- • removing-the-pro 	.- s • - .• 	r-from 

chamber: the degas 

2714. 	The 	 in 	claim44 13, wherein the 	wafer is treated method, as recited 	of 	 processed 

in the degas chamber for between 5 seconds and 30 minutes. 

	

15. 	The method of claim 9, wherein  the flow of gas comprises ozone. 

	

1.6. 	The method of  claim  i.wherein the_gas comprises oxygen and wherein the UV 

light provided by the UV light source is such that ozone is generated in the degas 

chamber by application of the UV light to the gas comprising oxygen. 

'tut in-c--laim44T-wherein the silicon-wafer comprises or 28. The-method 

mor-e-4ayers-over-the-wafer-whereirt4hefc-r-formingun-eteh-ofthe-wafer-Teomprises 

etching- 

the 	 at 29. The methodi--as-reeited-in-claim-283-wherein 	onenr-more-layers-comprises 

leastone-layer-ofpolysilicon, Si02-, SfIssf, W. TiN, TiA1N-;  ANSix  TaN••,---T-Ti02•,--A-1-203.:  

02.7 

3017. 	A system for processing a wafer used to produce semiconductor devices, said 

system comprising: 
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an entrance load lock; 

a degas station; said degas station comprising: 

a degas chamber capable of creating and maintaining a vacuum and capable of 

housing the wafer; 

a wafer holder, for holding the wafer in the degas chamber; 

a UV light source, for treating the wafer with UV light while the wafer is in the 

degas chamber; 

an injector, coupled with the degas chamber, for injecting a gas comprising at 

least one of oxygen;-4-420-, or ozone into the degas chamber such that the gas flows over 

the wafer housed in the degas chamber; 

an exhaust system, coupled with the degas chamber, wherein the exhaust system 

is capable of evacuating the degas chamber to create a vacuum and wherein the exhaust 

system is capable of removing the gas in a manner that substantially maintains the 

vacuum in the degas chamber while the gas is injected into the degas chamber; 

a first wafer opening, in the degas chamber; and 

a plurality of vacuum seals surrounding the first wafer opening; 

a processing tool comprising: 

a vacuum transport module coupled with the entrance load lock and coupled 

with the degas chamber at the first wafer opening; and 

a plurality of processing chambers, coupled with the vacuum transport module, 

for processing the wafer; 

wherein the plurality of vacuum seals surround the first wafer opening such that 

the degas chamber is coupled with the vacuum transport module and the plurality of 

vacuum seals maintain a vacuum seal between the degas chamber and the vacuum 

transport module. 

3418. 	The system recited in claim-39 17, wherein the degas station further comprises: 

an isolation station, wherein the isolation station holds a plurality of wafers that 

have been degassed in the degas chamber. 

3419. 	The system recited in claim-3-0_17, wherein the plurality of processing chambers 

comprises at least one processing chamber configured to perform at least one of: 

applying an etch mask, etching or stripping an etch mask. 

20. 	The degas station, as recited in claim 1, further comprising: 

23 



a pressure sensor coupled with the de.as chamber for sensing •ressure in the 

degas chamber; 

an atmospheric vent capable of venting the degas chamber to atmospheric 

pressure to provide for wafer transfer to atmosphere. and 

a second wafer openingin the degas chamber,:  for transferring_ the wafer  out of 

the degas chamber to an ambient atmosphere environment wherein the dens station 

acts as both a degas and load lock station in a single chamber.  

33. 	The 	 in system recited 	elaim-303-wherein-the-degas-statifufther comer ses: 

t, '" 1 	-openiiag-in-th- 	 transferring 	 - 1-- : 	mber-for 	 a 

ambient-atmosphere-environmenkand 

an-atmos 	• 1...ble-of-venting-the-degas-c 	ar .- • - a  a -- 

pressure-to-provide-f 	r4ransfer4 	- •- -- 

34,---- 	The 	 in4h 	 - system, 	 ; ; ; 

comprises-at-least-one-processingehamber-configured-toperform-an-eteh-and-an-in-situ 

degas 

35. 	Ticdegas-station-reened-in-elaiin4 elaims-1-24urther-comprising; 

' 	 that an-isolation-stationTwherein-the-iso 	wholds-a- 	afers 

have-been-dewsecl-in4ke-degas-ehamber: 

36,—The-degas-station-reeited-in-etaim-3-5;-wherein4he-isolation-station-ineludes-an 

exhaust-th. 	- 	 -- isolation-statie . 

37. 3.5 36, 	UV light -- .---The-degas-sta 	recited-in-any-of-elaims-1-2-and 	wherein-the 

.souree-is-less-than-30-em-from-thewaferholder, 

38. The 1 	35 37, wherein the -degas--station reeked-in-any-a-4g 	and 	 gas 

comprises-ozone, 

39. The degas 	 the station recited-in-any-afelaims-1-2-and-3-5-3-83-wherein 	gas 

- • 	 - 	light a • 	 -UV 	souree4s-such-that-ozone 

is-generated  in the-degas-ehamber-by-applic tion-of-the, 	:- - 	a th- 	a-•-• a 	- ng 

oxygen. 

40.  -The-degas-station-reeited-in-any-ocelaims-4-2-and-35-393-further-comprising-a 

second-wafer-opening-in-the-degasehamber-for-transferring-the-wafer-to-an-ambient 

t 
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to 	- - 	ressurnto atmospheric vent-capable of-venting-the-degas-ehamber 	at 

for 	 ---esphere: provide 	wafer-tran 

deehueking-the-waferin-theproeess-ehamberT-wherein-the-providing-a-degas-step-is 

eoncurrent-with-The-dechucking-the-wafer: 

• 43. 	 in42, --The-method;as recited 	-claim 	whe 

comprises4ifting-the-wafer-in-the-precess-chamber-in-the-presence-ofthe-plasmafrom 

5%-oxygen

M.

; the gas of-at-least 

- 	 - 	,. . 

• 10% to gasfurther-com 	 a-flow-rate of-the- 	-0- I- 	en 

24% 	 f-the-oxygen: 

4S,--T-he-method;-as-recited-in-anyofclaims--1-2-13  and-42-44,--wherein-the-degas-step 

removes-carbon-resid 	. 

46. The -recited in-any -of claims 13. and 42-45T-wherein-the-halogen-free -method, as 

gas-is-at-least-50%-oxygen; 

47. The 	 in 	 11 13 and 42 465-wherein-the-wafer-is-a method, as recited 	any of claims 

in silicon-wafer-a a , . - - - • -- a -0c-es-sing-the-wafer 	a process ehamberToomprises 

per-ft -- - 	. - - - of-i-ne-c 	.- 	recess: - 

4 

in-the-wafer;-wherein-the-silicon-features-have-silicon-oxide-siclewall-passivation; 

wherein-theperforming-the-fluorine-containing-process-removes-the-silicon-oxide 

sidewall-passivation: 

49,---The-methodTes-recited-in-any-ofclaims 3--and-42-48Twherein-the-halogen-fcee 

leas 70°A- gaszs at 	-oxygen 

50. 	The 	 d 	 .. _ 

transferring the-processed wafer 	-nisolatistation-after-removal-from-the-degas 

chamber;  wherein-the-isolatio-rt-station-ho-lds-a-plurality-of-proeessed wafers. 

54 ---The-methed-,--as-recited in claim-583-further-comprising-Iransferring-the-processed 

wafer-from-the-isolationstation-ton-eassette; 

52, 	The-methocIT-as-recited-in-any-of claims-11-4-3-and-4241T-forther-comprising 

venting-the-degas-chamber-beforc-femoving-theproeessed-wafer-from-the-degas 
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- 	 be-removing-the-process 	 - 	 is togas chamber 

• - t 	- 	openig-in4heelegas ..1 	 chamber. 

53. 	The-methodTas-reeited-inwofelaims 11 13 .- - a 	 -the-process 

wafer-is-treated-4 	- - o - :..., 	amber-f 	; - • 	--- 	• I - 

54: 	The-method;  as recited in any of claims 1-1 13 and 42---5-33-wherein-thesilicon 

wafer c€ mprises-one vr-mere--lagers over the dWafer, wherein the-perfoioii-ng_ an-etch of 

the-wafer;eomprises 	 -wafer. 

5-5,----------T--he-methodras-reeite 	 e-one-ef-mere4ayefs-eemprises.-at 

least-one-lay 	of 	 TiA1N, WS-i,„ TaN, Ti, Ti0, A12033  polysilicoff;Si4g2;-Si-N-F-W---T-iN, 

or-Zr02: 

tem-recited-in 	 the 	 ... any-of-elakns-30-3-17wherein 	plura 	z 

chambers-comprises at-least-one-processing chambereonfigures1 to per t ---

of:--applying-an-eteh-mask--etehing-or-strippingan-eteh-mask,. 

57. The-system-recited-in-aff-ofektims-30-34-and563-wherein-the-degas-statiou, 

further-comprisesi 

a-seeond-waferopening-in-the-degas-ehamber-for-transferrin-g-the-wafer-to-an 

ambient atmosphere-environment-;-and 

- 	- an-atmospheric vent capable-ofventing-the-degas-ehamber-toa 

pr 	 for 	 --osphere:. 

58. The 	 in 	 30 31 	56 57, 	the system, recited 	any of claims 	and 	wherein 	plurality-of 

proeessing-chambers-eompriseset-4east-one-proeessing-chamber-configured-to-perform 

an-etch-and-an-in--situ-degas, 

26 


