
WO 2013/062831 
	

PCT/US2012/060668 

CLAIMS 

What is claimed is: 

1. A plasma etch chamber, comprising: 

. 'uck to support a workpiece during an etching process; 

a firs 	owerhead disposed above the chuck to distribute a first feed gas into the first 

chamber region, 	erein the chuck and the first showerhead form a first RF coupled electrode 

pair to capacitively e 	gize a first plasma of the first feed gas within a first chamber region 

between the first showe 	ad and the chuck; 

a secondary electro• . • isposed above the first showerhead, opposite the chuck, wherein 

the secondary electrode and the 	st showerhead form a second RF coupled electrode pair to 

capacitively discharge a second pla 	• a of a second feed gas within a second chamber region 

between the first showerhead and the se •ndary electrode; and 

a controller to alternately energize t 	first and second plasmas during the etching 

process by alternately powering the first and se. .nd RF coupled electrode pairs automatically. 

2. The plasma etch chamber of claim 1, wherein t 	secondary electrode is a second 

showerhead to distribute the first and second feed gases in 	the second chamber region, and 

wherein the first showerhead is further to conduct the first fee • . as or a reactive species from 

the second plasma to the first chamber region. 

3. The plasma etch chamber of claim 1, wherein the chuck and the s: •ndary electrode are 

both coupled to a same RF power source through a relay switchable by the co 	-oiler. 

4. The plasma etch chamber of claim 1, wherein the chuck is coupled to a first 	• ower 

source comprising one or more RF generators, and wherein the first showerhead is selec . .ly 

coupled through a relay to both a ground plane and to a second RF power source comprising 
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one or more RF generators operable at a frequency other than that of the first RF power source, 

le relay controllable by the controller. 

5. le plasma etch chamber of claim 1, wherein the chuck is movable in a direction 

normal to 	e first showerhead or the chuck includes a lifter to elevate the workpiece off the 

chuck to cont 	heating of the workpiece by the first showerhead during the etch process. 

6. The plasma e 	-1 chamber of claim 1, wherein the first showerhead is a dual zone 

showerhead having a fir 	lurality of aperture which fluidly couple the first and second 

chamber regions, and a seco ' plurality of apertures which fluidly couple the first chamber 

region to a fluid source isolated 	tm the second chamber region. 

7. A plasma etch chamber, compris 

a chuck to support a workpiece dun 	an etching process; 

a first showerhead disposed above the c 	ck to distribute a first feed gas into the first 

chamber region, wherein the chuck and the first sh• 	erhead form a first RF coupled electrode 

pair to capacitively discharge a first plasma of the first 	d gas within a first chamber region 

between the first showerhead and the chuck and to provide 	RE bias potential on the chuck; 

a remote RF plasma source disposed above the first sh• 	erhead, opposite the chuck, 

wherein the remote RF plasma source is to discharge a second plas 	a of a second feed gas 

within the remote plasma source without providing an RF bias poten t 	on the chuck; and 

a controller to alternately energize the first and second plasmas du 	, . the etching 

process by alternately powering the first RF coupled electrode pair and the re 	ote RF plasma 

source automatically. 

8. The plasma etch chamber of claim 7, wherein the chuck is coupled to a first RF p 	er 

source comprising one or more RF generators, and wherein the first showerhead is coupled t• , 
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second RF power source comprising one or more RF generators operable at a frequency other 

than that of the first RF power source, the first showerhead isolated from a grounded chamber 

by a dielectric spacer to be electrically floating relative to the chamber wall. 

9. • plasma etch chamber of claim 7, further comprising a second showerhead disposed 

between the 	note RF plasma source and the first showerhead, the second showerhead to 

distribute etchin_ 	•ecies generated by the RF plasma source. 

10. The plasma etch . i amber of claim 7, wherein the first showerhead is a dual zone 

showerhead having a first p 	ality of apertures which fluidly couple the first chamber region 

and the remote plasma source, a 4 a second plurality of apertures which fluidly couple the first 

chamber region to a fluid source is.. .ted from the remote plasma source. 

11. A plasma etch chamber, comprisinl 

a chuck to support a workpiece during . 	etching process; 

a first showerhead disposed above the chuc 	o distribute a first feed gas into the first 

chamber region, wherein the chuck and the first showe 	cad form a first RF coupled electrode 

pair to capacitively discharge an RF plasma of the first fee 	as within a first chamber region 

between the first showerhead and the chuck and to provide an 	bias potential on the chuck; 

a high voltage DC supply coupled to a pair of electrodes 1 ,osed above the first 

showerhead to generate a DC plasma discharge, the pair of electrodes 	ectrically insulated 

from the first showerhead by a dielectric spacer, wherein the first shower'. .d is biased 

negatively to an anodic potential relative a cathode of the DC supply couple. 	ectrodes; and 

a controller to alternately energize the RF and DC plasmas during the etc' I g process 

by alternately powering the first RE coupled electrode pair and the DC supply coupl 

electrode pair automatically. 
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12. The plasma etch chamber of claim 11, wherein an anode of the DC supply coupled 

lectrodes is a second showerhead having apertures to pass electrons from the DC plasma 

di 	arge, and wherein the first showerhead is further to conduct the first feed gas or to pass the 

e ectr 	s to the first chamber region. 

13. The p 	ma etch chamber of claim 11, wherein the chuck is has a controllable DC 

potential bet wee 	ound potential and a positive bias to control electron flux from the DC 

plasma to the workpi 	e. 

14. The plasma etch chat vier of claim 13, further comprising a thief electrode disposed 

between the first showerhead an, he chuck, wherein the thief electrode is grounded through a 

variable capacitor to control electro 	ux from the DC plasma to the workpiece. 

15. A plasma etch chamber, comprising. 

a chuck to support a workpiece during a 	tching process; 

a first showerhead disposed above the chuc 	o distribute a first feed gas into the first 

chamber region, wherein the chuck and the first showe 	ad form a first RF coupled electrode 

pair to capacitively discharge an RF plasma of the first fee►  . as within a first chamber region 

between the first showerhead and the chuck and to provide an 	bias potential on the chuck; 

a conductive coil disposed above a dielectric chamber lid o 	e etch chamber and 

coupled to an RF source to generate an inductively coupled plasma dis 	arge in a second 

chamber region disposed between the dielectric chamber lid and the first 	•werhead; and 

a controller to alternately energize the capacitively coupled and induc 	ely coupled 

plasmas during the etching process by alternately powering the first RF coupled e 	trode pair 

and the conductive coil automatically. 
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CLAIMS 

What is claimed is: 

1. 	A plasma etch chamber, comprising: 

a chuck to support a workpiece during an etching process; 

a first showerhead disposed above the chuck to distribute a first feed gas into the 

first chamber region, wherein the chuck and the first showerhead fon-n a first RF coupled 

electrode pair to capacitively energize a first plasma of the first feed gas within a first 

chamber region between the first showerhead and the chuck; 

a secondary electrode disposed above the first showerhead, opposite the chuck, 

wherein the secondary electrode and the first showerhead form a second RF coupled 

electrode pair to capacitively discharge a second plasma of a second feed gas within a 

second chamber region between the first showerhead and the secondary electrode; and 

a controller to alternately energize the first and second plasmas during the etching 

process by alternately powering the 	first and 	second RF 	coupled electrode pairs 

automatically; 

wherein the chuck and the secondary electrode are both coupled to a same RF power 

source through a relay switchable by the controller. 
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